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PROPORTIONAL VALVES
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TECHNICAL INFORMATION

Basics for electrohydraulics in hazardous environments X010 571

Summary of Atos ex-proof components multicertified to ATEX, IECEx, EAC, PESO, CCC X020 580

Summary of Atos ex-proof components certified to cULus X030 588

Programming tools for valve drivers & axis controls GS500 597

Fieldbus features GS510 605

Mounting surfaces for electrohydraulic valves POO5 612

Mounting surfaces and cavities for cartridge valves POO6 616

SERVOPROPORTIONAL DIRECTIONALS

zero overlap with LVDT transducer

DLHZA-TES, DLKZA-TES  direct, sleeve execution, on-board driver 06 +10 50 +100 FX150 6

DLHZA-T, DLKZA-T direct, sleeve execution, off-board driver 06 +10 50 +100 FX140 18

DHZA-TES, DKZA-TES direct, on-board driver 06 +10 60 + 150 FX135 24

DHZA-T, DKZA-T direct, off-board driver 06 +10 60 + 150 FX137 34

DPZA-LES piloted, on-board driver, 2 LVDT transducers 10 + 27 180 + 800 FX235 40

DPZA-L piloted, off-board driver, 2 LVDT transducers 10 + 27 180 + 800 FX237 52
3 way cartridge, piloted, . .

LIQZA-LES on-board driver, 2 LVDT transducers 25+80 500 #5000 FX380 60
3 way cartridge, piloted, . .

LIQZA-L off-board driver, 2 LVDT transducers 25+80 500 #5000 FX370 70

HIGH PERFORMANCE DIRECTIONALS

positive overlap with LVDT transducer

DHZA-TES, DKZA-TES direct, on-board driver 06 +10 60 + 150 FX130 76

DHZA-T, DKZA-T direct, off-board driver 06 +10 60 + 150 FX120 87

DPZA-LES piloted, on-board driver, 2 LVDT transducers 10 + 27 180 + 800 FX230 93

DPZA-L piloted, off-board driver, 2 LVDT transducers 10 + 27 180 + 800 FX232 105

DPZA-T piloted, off-board driver, 1 LVDT transducer 10 + 32 180 + 1000 FX220 Tm13
2 way ISO cartridge, piloted, . .

LIQZA-LES on-board driver, 2 LVDT transducers 25+100 1200 +16000 FX360 121
2 way ISO cartridge, piloted, . .

LIQZA-L off-board driver, 2 LVDT transducers 25+100 1200 +16000 FX350 131

DIRECTIONAL VALVES

positive overlap without transducer

DHZA-AES, DKZA-AES direct, on-board driver 06 +10 60 + 120 FX110 138

DHZA-A, DKZA-A direct, off-board driver 06 +10 60 =120 FX100 149

DPZA-AES piloted, on-board driver 10 + 32 180 +1500 FX210 156

DPZA-A piloted, off-board driver 10 + 32 180 + 1500 FX200 168

HIGH PERFORMANCE PRESSURE VALVES

with pressure transducer

RZMA-RES, AGMZA-RES relief, direct or piloted, on-board driver 06 + 32 4 + 600 FX030 176

RZMA-R, AGMZA-R relief, direct or piloted, off-board driver 06 + 32 4 +600 FX035 187

RZGA-RES, AGRCZA-RES reducing, direct or piloted, on-board driver 06 + 20 12 + 300 FX060 195

RZGA-R, AGRCZA-R reducing, direct or piloted, off-board driver 06 + 20 12 + 300 FX065 206

LIMZA-RES relief ISO cartridge, piloted, on-board driver 16 + 80 200 + 4500

LIRZA-RES reducing ISO cartridge, piloted, on-board driver 16 + 40 160 + 800 FX320 214

LICZA-RES compensator ISO cartridge, piloted, on-board driver 16 + 50 200 + 2000

LIMZA-R relief ISO cartridge, piloted, off-board driver 16 + 80 200 + 4500

LIRZA-R reducing ISO cartridge, piloted, off-board driver 16 + 40 160 + 800 FX325 225

LICZA-R compensator ISO cartridge, piloted, off-board driver 16 + 50 200 + 2000
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PRESSURE VALVES
without transducer
RZMA-AES, AGMZA-AES relief, direct or piloted, on-board driver 06 + 32 4 +600 FX020 233
RZMA-A, AGMZA-A relief, direct or piloted, off-board driver 06 + 32 4 + 600
HZMA-A relief, piloted, oif—boord driver, modular 06 40 FX0I0- 244
RZGA-AES, AGRCZA-AES reducing, direct or piloted, on-board driver 06 + 20 12 + 300 FXO50 252
RZGA-A, AGRCZA-A reducing, direct or piloted, off-board driver 06 + 20 12 + 300 FX040 261
HZGA-A, KZGA-A reducing, piloted, off-board driver, modular 06 +10 40 +100
LIMZA-AES relief ISO cartridge, piloted, on-board driver 16 + 80 200 + 4500
LIRZA-AES reducing ISO cartridge, piloted, on-board driver 16 + 40 160 + 800 FX310 269
LICZA-AES compensator ISO cartridge, piloted, on-board driver 16 + 50 200 = 2000
LIMZA-A relief ISO cartridge, piloted, off-board driver 16 + 80 200 + 4500
LIRZA-A reducing ISO cartridge, piloted, off-board driver 16 + 40 160 + 800 FX300 280
LICZA-A compensator ISO cartridge, piloted, off-board driver 16 + 50 200 + 2000
for pilot lines, without transducer
DHRZA-AES 3 way reducing, direct, on-board driver 06 24 FX080 288
DHRZA-A 3 way reducing, direct, off-board driver 06 24 FX070 296
FLOW VALVES
pressure compensated
QVHZA-TES, QVKZA-TES direct, on-board driver, LVDT transducer 06 +10 45+ 90 FX430 301
QVHZA-T, QVKZA-T direct, off-board driver, LVDT transducer 06 +10 45 + 90 FX420 310
QVHZA-AES, QVKZA-AES direct, on-board driver, without transducer 06 +10 45 +90 FX410 316
QVHZA-A, QVKZA-A direct, off-board driver, without transducer 06 +10 45 + 90 FX400 326
ELECTRONIC DRIVERS
off-board digital, DIN-rail EN 60715
E-BM-TES/A, E-BM-LES/A for directional and flow valves with LVDT transducers, fieldbus, p/Q control GS240 332
E-BM-TEB/A, E-BM-LEB/A for directional and flow valves with LVDT transducers GS230 339
E-BM-RES/A for pressure valves with transducer, fieldbus GS203 345
E-BM-AES/A for valves without transducer, fieldbus GS050 351
E-BM-AS/A for valves without transducer G030 357
ACCESSORIES
E-ATRA-7 pressure transducer with amplified analog output signal GX800 555
BA single station subplates, mounting surfaces ISO 4401, 6264 and 5781 K280 557
CABLE GLANDS for ex-proof valves and pumps, standard or armoured cables KX800 561
OPERATING INFORMATION
Operating and maintenance information for ex-proof proportional valves FX900 622

Supplementary components range available on www.atos.com


www.atos.com
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Table FX150-6/E

Ex-proof digital servoproportional directional valves sleeve execution
direct, with on-board driver, LVDT transducer and zero spool overlap - ATEX, IECEx, EAC, CCC

@ 8 5 atos A
—=CONNECT
IECEx = P/C
= o e
1
A B
2 D @

DLHZA-TES-SN-EP-040
@ Valve body (® Ex-proof electronics housing
@ Spool (® Ex-proof digital driver
® Ex-proof solenoid @ Ex-proof cable glands c €
@ Ex-proof LVDT transducer Bluetooth/USB connection

1] MODEL cobE

] DLHZA

Ex-proof proportional
directional valves, direct
DLHZA = size 06
DLKZA = size 10

TES

TES = on-board driver and
LVDT transducer

Alternated p/Q controls, see section [5]:
SN = none

SP = pressure control (1 pressure transducer)
SF = force control (2 pressure transducers)
SL = force control (1 load cell)

Fieldbus interface, see section[4]:
NP = Not Present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

EW = POWERLINK
El = EtherNet/IP

"/sN-INP|- [0

EP = PROFINET RT/IRT

40 -[L

Valve size ISO 4401: 0=06 1=10

ZB Standard M 0

Configuration
A

Option /B

40 =

AHH

w EXHEHK B

P T
with fail safe configuration 1 or 3

A

8 4 &
AHEHR B

60 =

A

Al

T
4
11

5
without fail safe

P

Spool type, regulating characteristics, see section |17]:

L = linear V = progressive T =not

D = differential-linear (1)
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

P-A=Q,

DT = differential-not linear (1)
B-T=Q/2
P-B=Q/2 A-T=Q

M|/

DLHZA-TES, DLKZA-TES

Ex-proof digital servoproportional directional
valves, direct, sleeve execution, with LVDT
position transducer and zero spool overlap
for best performances in any position closed
loop control.

They are equipped with ex-proof on-board
digital driver, LVDT transucer and proportio-
nal solenoid certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or
fire to the external environment. The driver
and solenoid are also designed to limit the
surface temperature within the classified
limits.

TEZ execution includes valve driver plus axis
card to perform position control (see section [6]).

DLHZA: DLKZA:

Size: 06 -ISO 4401 Size: 10 -ISO 4401
Max flow: 50 /min Max flow: 100 Vmin
Max pressure: 350 bar  Max pressure: 315 bar

= -

Seals material,

see section [10]:
- =NBR
PE = FKM

BT = NBR low temp.

Series number

Hydraulic options (2):

B = solenoid with on-board digital driver and
LVDT transducer at side of port A (3)

Y = external drain

Electronic options (2):

C = current feedback for pressure transducer
4 + 20 mA (only for TES-SP, SF, SL)

I = current reference input and monitor
4 +20mA

Cable entrance threaded connection:
M=

M20x1,5

B

1- [

T

Fail safe configuration, see section [18:

A B

3= ]

P T

Note: select 1 for configuration 60 even without fail safe

linear (1) Spoolsize: O(L) 1(L) 1(V) 3(L) 3(T) 3(V) 5LT) 7(LTV,D,DT)
DLHZA =4 7 8 14 - 20 28 40
DLKZA = - - - 60 60 - - 100

Nominal flow (I/min) at Ap 70bar P-T, see section

(1) Only for configuration 40

(2) For possible combined options, see section

(3) In standard configuration the solenoid with on-board digital driver and position transducer are at side port B

FX150
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(2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

(3] VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

=3 \.ﬁl

':" @n EXPLORE IT ON
s AppGallery

mobile App

2 Download on the

« App Store

Gl
3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use E-C-SB-USB/M12 cable ‘
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

PC software

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

(4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

|5 ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SF and SL) to the basic functions of proportional directional valves flow regu-
lation. A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve’s driver (1 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). The alternated pressure control (SP) is possible only for specific installation conditions.

(6] AXIS CONTROLLER - see tech. table FX610

Digital servoproportional with integral electronics TEZ include valve’s driver plus axis controller, performing position closed loop of any hydrau-
lic actuator equipped with analog, encoder or SSI position transducer. Alternated pressure or force closed loop control can be set by software
additionally to the position control.

Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
tested. For more information consult Atos Technical Office.

GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 | 150 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

FX150 PROPORTIONAL VALVES 7


https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/GX004.pdf
https://www.atos.com/en-it/login

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DLHZA DLKZA
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) T = 210 (250 with external drain /Y)
Spool type and size Lo|[L1|vi|i3|va|[Ls 5|7 |17 | v7 D7 [DT7| L3 | T3 | L7 | 77 [ v7 | D7 |DT7
Nominal flow [I/min]
atAp=30bar| 25|45 ]| 8 9 | 13 18 26 26+13 40 60 60+33
Ap P-T atAp =70bar| 4 7 12114 | 20 28 40 40+20 60 100 100+50
max permissible flow | 5 9 |16 | 18 | 26 32 50 50+28 70 100 100+50
Ap max P-T [bar] | 120 | 120 | 120 | 120 | 120 100 100 100 90 70 70
Leakage [cm¥min] at P = 100 bar (1) |<100|<200|<100|<300|<150 <5oo‘<2oo <9oo‘<2oo‘<2oo <7oo‘<2oo <1ooo‘<4oo <1500‘<4oo‘<4oo <1200‘<4oo
Response time [ms] (2) <13 <20
Hysteresis [% of max regulation] <0,1 <0,1
Repeatibility  [% of max regulation] +0,1 +0,1
Thermal drift zero point displacement < 1% at AT = 40°C

(1) Referred to spool in neutral position and 50°C oil temperature

(2) 0-100% step signal

| 9| ELECTRICAL CHARACTERISTICS

. Nominal . +24 VDC
Power supplies Rectified and filtered : VAMS = 20 = 32 VMax (ripple max 10 % Vpp)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: +10 VDC @ max 5 mA
+20 mA @ max 500 Q load resistance

voltage
current

Enable input

Range: 0 + 5 Vb (OFF state), 9 + 24 VbC (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Fault output

Output range: 0 = 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA,;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; spool position control (SN) or pressure/force control (SP, SF, SL)
by P.I.D. with rapid solenoid switching; protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

uUsB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET IO RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 +100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

I1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. | HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C

FX150 PROPORTIONAL VALVES 8



(11] CERTIFICATION DATA

Valve type DLHZA, DLKZA
Certifications Multicertification Group |1

ATEX |IECEx EAC ccCC
Solenoid certified code OZA-TES

o ATEX: TUV IT 18 ATEX 068 X o [ECEx: IECEx TPS 19.0004X
e EAC:RU C - IT.AX38.B.00425/21 e CCC: 2024322307006321

® ATEX Ex Il 2G Ex db IIC T6/T5/T4 Gb; Ex Il 2D Ex tb IlIC T85°C/T100°C/T135°C Db
¢ [ECEx, CCC Exdb IIC T6/T5/T4 Gb; Extb IlIC T85°C/T100°C/T135°C Db

Type examination certificate (1)

Method of protection

e EAC 1Ex d IIC T6/T5/T4 Gb X; Ex tb IIIC T85°C/T100°C/T135°C Db X
Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 + +40 °C -40 + +55 °C -40 + +70 °C
. EN 60079-0 EN 60079-31 IEC 60079-0 IEC 60079-31
Applicable Standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

12.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

13] CABLE GLANDS

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40 °C T6 85°C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110°C

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

HYDRAULIC OPTIONS

B
Y

15| ELECTRONIC OPTIONS

I =1t provides 4 + 20 mA current reference signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or +20 mA.
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

C = Only for SP, SF, SL

= Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 17.1
= Option /Y is mandatory if the pressure in port T exceeds 210 bar

Option /C is available to connect pressure (force) transducers with 4 = 20 mA current output signal, instead of the standard 10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.

(16] POSSIBLE COMBINED OPTIONS

For SN: /BI, /BY, /IY

For SP, SF, SL: /BI, /BY, /IY, /CI, /BCI, CIY, BCIY

FX150

PROPORTIONAL VALVES
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DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

17.1 Regulation diagrams

1 = Linear spools L
2 = Differential - linear spool D7

3 = Differential non linear spool DT7
4 = Non linear spool T5 (only for DLHZA)

5 = Non linear spool T3 (only for DLKZA) and T7
6 = Progressive spool V

T5 and T7 spool types are specific for fine
low flow control in the range from 0 to
60% (T5) and 0 to 40% (T3 and T7) of
max spool stroke.

The non linear characteristics of the spool
is compensated by the electronic driver, so
the final valve regulation is resulting linear
respect the reference signal (dotted line).

DT7 has the same characteristic of T7 but
it is specific for applications with cylin-
ders with area ratio 1:2

Note
Hydraulic configuration vs. reference signal:

Standard
Reference signall 102 z .;_rg)cr)n\,/A} P—>A/B—>T
Reference signall 102 : 41%X } P—>B/A—=T
option /B )
Reference signal 102 : 539“\/&} P>B/A—>T
Reference signal 102 : 41%X } P>A/B—>T
17.2 Pressure gain

Ap A—B

TT A\ \’57
el

Regulated flow [% of max]

Regulated flow [% of max]

Regulated flow [% of max]

Ap A—B [%P]

100 80 60 40 20 O

100

80

60

40

20

20 40 60 80 100
20

40

60

80

100

Stroke [% of max]

100 80 60 40 20 0.2

100

80

60

40 1

20

| = 20 40 60 80 100

e P T

40

L~

60

80

100

Stroke [% of max]

100 80 60 40 20 O

100

80 7

60

40 7

20
L’

\

| —T,7 20 40 60 80 100

,

20

< 40

60

80

100

Stroke [% of max]

100
80
60

40 //
20

6 b -2
2 4 6

-20

[

/ -60

-80

-100

Spool stroke [%]
FX150

Regulated flow [% of max]

Regulated flow [% of max]

Regulated flow [% of max]

100 80 60 40 20 O

100

80

60

40

20

20 40 60 80 100

20

40

60

180

100

Stroke [% of max]

100 80 60 40 20 0] | ——]

100

80 7
.

,

.,

60

40 7
,

.

.

20
.

[ —T.-
.

20 40 60 80 100

20

‘ 40

60

80

100

Stroke [% of max]

100 80 60 40 20 O

100

80

60 /

40

20

A

20 40 60 80 100

[~

20

/

40

60

80

100

Stroke [% of max]
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17.3 Bode diagrams +2
Stated at nominal hydraulic conditions 0 A
— N
m
S
DLHZA: o 3
1 = + 100% nominal stroke ©
2=t 5% nominal stroke 3 22
=}
.(_;l
DLKZA: <
3 = + 100% nominal stroke
. A A
4=+ 5% nominal stroke |_—1
10 50 100 200

FAIL SAFE POSITION

Frequency [Hz]

+2

0 L
= ™
S,
o
“@ '3
® 3 4
©
E! 3||a
a /
£
<C
///
10 50 100 200

Frequency [Hz]

CONFIGURATION

LINEAR

NOT LINEAR

A B

Mzl

H|

Pd
HitE

P T
fail safe 1

A =]
W[EE

%@
A

fail safe 3

A

H

Ao Pa

HH

P T

without fail safe

t = 7-10 ms (DLHZA)
t = 15-20 ms (DLKZA)

R —

mechanical stop

fail safe

regulation range
P

!

O

t = time required

t = 7-10 ms (DLHZA)
t = 15-20 ms (DLKZA)

I e —

mechanical stop

_failsafe |

!

regulation range
D EE— ]

y the valve to switch from central to fail safe position at the power switch-off, with pressure 0 to 100 bar

mechanical stop

mechanical stop

regulation range
P

Fail safe connections P—>A P—-B A>T B—-T
Leakage [cm®/min] Fail safe 1 50 70 70 50
atP =100 bar (1) Fail safe 3 50 70 - -
DLHZA - - 15+30 10+20
Flow [I/min] (2) ———=— Fail safe 3
DLKZA - - 40+60 25+40

(1) Referred to spool in fail safe position and 50°C oil temperature
(2) Referred to spool in fail safe position at Ap = 35 bar per edge
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

19.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

19.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

19.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are =10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of 10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

19.4 Pressure or force reference input signal (F_INPUT+) - only SP, SF, SL
Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).
Reference input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.

19.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.

19.6 Pressure or force monitor output signal (F_MONITOR) - only for SP, SF, SL
The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, force reference).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
19.7 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.
19.8 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.
19.9 Remote pressure/force transducer input signal - only for SP, SF, SL
Analog remote pressure transducers or load cell can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

) VFeoav] | AGND (1)
@ TR | TR2 %)
NC|_ | EARTH
NCl__ | NC
NC|_ | NC
NCl— | NC
EHEW,ELEP| | BP(2 || BCd | oL | NG | Bc@ || BP@ | |[EHEWELEP
RX+ ] LINE_A] not used CAN_H | [LINE_B L [RX+
RX- ] LINE_B | CAN_H not used | [CNE_A L RX-
X+ | DGNDL|  CAN_GND CAN.GND | |DGND T+
jran +5Vl]  CAN_SHLD CAN_SHLD | [+5V LT
NC|| SHIELD || CAN_L CAN_L |_[SHIELD LINC
() FINPUT+|__ | F_MONITOR (1)
Q_INPUT+|___| Q_MONITOR
INPUT-|____| AGND
ENABLE|___| FAULT
[V — )
Vil VO

(1) Connections available only SP, SF, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
(8) Connection available only SF
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21] ELECTRONIC CONNECTIONS

21.1 Main connections signals

CABLE

ENTRANCE | PIN |[SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Vbc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: +10 Voc / +20 mA maximum range, referred to AGND Output - analog signal
= Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

10 |Q INPUT Flow reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
— * | Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

11 F MONITOR Pressure/Force monitor output signal: +10 Voc / +20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

12 |F INPUT Pressure/Force reference input signal: =10 Vbc / 20 mA maximum range (1) Input - analog signal
- * | Defaults are: +10 Voc for standard and 4 = 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SF, SL

21.2 USB connector - M12 - 5 pin always present

ENTTOREE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line -
5 D+ Data line + (female)
21.3 BC fieldbus execution connections
ENTRELE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTBLE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
C 1 18 CAN_GND | Signal zero data line C2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
21.4 BP fieldbus execution connections
ENTRELE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTHELE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
C 1 18 DGND Data line and termination signal zero C 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
21.5 EH, EW, El, EP fieldbus execution connections
CABLE PIN |SIGNAL | TECHNICAL SPECIFICATIONS CABLE PIN |SIGNAL | TECHNICAL SPECIFICATIONS
ENTRANCE ENTRANCE
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
C 18 TX+ Transmitter C 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver

21.6 Remote pressure transducer connector - only for SP, SF, SL

ENVARKEES| PIN |SIGNAL | TECHNICAL SPECIFICATIONS | NOTES S it e | S otage oo
3 |TR2 | 10Vec) 420 mA masimum range | Software sercetable | Conneot | Gonnect
D 1 34 TR litt;%/noil ;riggdri;e&aximum range gg&aﬁii?ezg;i Connect Connect Connect Connect
D 2 35 AGND gr?cT ;n go nnalgsnd for transducar power Common gnd Connect Connect /
36 VF +24V Power supply +24Voc Output - power supply| ~ Connect Connect Connect Connect

FX150
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E-ATRA remote pressure transducer connection - see tech table GX800

for SP option for SF option .
EquII‘Re\INECE E Current signal . preSSLIJEr-eAtI;é ducer
| VF +24V |36 RED Vs .,
CABLE 1 ) E-ATRA TR1 |34 BLACK |Vout :‘E ‘H H}E
ENTRV‘:T;:E - :RED Curr\int signal . Pressue transducer J=__ g:g:m ij‘foiom
TR 34 J__ EE%%:N gE%;zomw :‘E ‘H H}E ENQrAR?\LNEcE E Current signal pres suEr-eAtTgé ducer

VF +24V |36 RED Vi

2 33 BLACK |Vou
J__GRAY SHEELD

BROWN| do not connect |

I
Connect the transducer cable to the terminal board of the electronic driver Connect the transducers cables to the terminal board of the electronic driver

22] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW TES-SN

TES-SP, SF, SL TES-SN TES-SP, SF, SL
Cables entrance description:

main connections
% USB connector always present (factory plugged) _
€y fieldbus (input)
€2 fieldbus (output) ®—— Q “F
pressure transducer 1 @_
@ pressure transducer 2 (factory plugged)

(P threaded plug @_

oo

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator 5 E‘

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:
Switch Termination enabled

T | OFF
2 | OFF
3 | OFF
4 | ON

BP - PROFIBUS DP setting:
Switch Termination enabled

1 ON | o>
2 ON ON {flam [»
3 ON orr 13 [I»
| 4 OFF | (40w |» !
BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
UsB 4, 24
o E-A-BTH S
@ Bluetooth adapter V(i/
— @E \ I — @ ——————————————————————— é[[@ Tightening torque: 20 Nm
T =
female (2 | - 20
@ | E-C-SB-USB/M12
} USB CABLE
|
| o]
—— DO NOT REMOVE —— DO NOT REMOVE

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'. All switches are set OFF
(2) Pin layout always referred to driver’s view

FX150 PROPORTIONAL VALVES 14



22.1 Cable glands and threaded plug for TES-SN - see tech table KX800

22.2 Cable glands and threaded plug for TES-SP, SF, SL - see tech table KX800

L To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity jentrance
5] @)
@ Cable entrance A is open for costumers
NP 1 A none none ®
@ Cable entrance P are factory plugged
B o)
BC, BP o |_" 9 |_*’ 9
EH, EW, EI, EP 2 1 c2 @ @ Cable entrance A, C1, C2 are open for costumers
“via stub” @ @ ' ' P
connection A @ @
B g B o)
BC, BP, o} —|_E°j 9 P9
EH, EW, El, EP 3 c2 none none @ J_@ Cable entrance A, C1, C2 are open for costumers
“daisy chain” €A @- T
connection A @ @
) g o o)

L To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity jentrance| quantity jentrance
D1 P 9
2 gP; @ Cable entrance A, D1 are open for costumers
NP F D2 none none
@ @ Cable entrance P, D2 are factory plugged (1)
2 (SL) A @@
o) @
D1-D2 © g |o q
BC, BP,
EH EW. El EP S Ezpi c c @ @ Cable entrance A, C1, C2, D1 are open for costumers
PR 4 (SF 1 1 2
via stub e Hee Cable entrance P, D2 are factory plugged (1)
connection 3(SL) A ®® ®®
) g & @
D1-D2 ¢ T P Q
BC, BP, .
) able entrance A, C1, , are open for costumers
EH, EW, EI, EP Ezpi oG ©)®| |69®|| | cabl A, C1,C2, D1 f
PR 5 (SF 1-C2| none none S =
daisy Crt‘?'” 4(s0) “e) €r—+€ €21 Cable entrance P , D2 are factory plugged (1)
connection \
A @O ®®
B g @ @

(1) Remove plug D2 for second transducer connection of SF version

FX150
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23] FASTENING BOLTS AND SEALS

DLHZA DLKZA
A\
- Fastening bolts: Fastening bolts:
= 4 socket head screws M5x50 class 12.9 4 socket head screws M6x40 class 12.9
I Tightening torque = 8 Nm Tightening torque = 15 Nm
Seals: Seals:
4 OR 108; 5 OR 2050;
Diameter of ports A, B, P, T: @ 7,5 mm (max) Diameter of ports A, B, P, T: @ 11,2 mm (max)
1 OR 2025 10R 108
Diameter of port Y: @ = 3,2 mm (only for /Y option) Diameter of port Y: @ =5 mm (only for /Y option)

INSTALLATION DIMENSIONS [mm]

DLHZA-TES

I1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface: 4401-03-03-0-05 without port X)

58

©)
%
")

2) 20

O
]

e

%{[ iT "ﬂ D

Mass [kg]
DLHZA-TES \ 7,2

DLHZA-TES-0*

(@

© ©)]
0 ~® SN
( ) T ® e
) < B
sl
s
81 195 6
65
282
DLHZA-TES-0*/B 58
*
1)
s
e ©
SR
6 195 81
282

(1) = Air bleeding

@ = The dimensions of cable glands must be considered (see tech table KX800)

(2/\ = Space required for connection cable and for Bluetooth adapter or USB connector removal

FX150
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DLKZA-TES

ISO 4401: 2000
Mounting surface: 4401-05-04-0-05 (see table PO05)

(for /Y surface 4401-05-05-0-05 without X port)

200

(1) = Air bleeding

/@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

Mass [kg]
| DLKZA-TES \ 9

DLKZA-TES-1*

® ﬁ @L‘C S
ﬂ

—
©
—B

[

30

316

DLKZA-TES-1*/B

-

30

115 195 6

316

25| RELATED DOCUMENTATION

GS500 Programming tools

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC

FX500 Ex-proof digital proportionals with p/Q control

FX610 Ex-proof servoproportionals with on-board axis card

FX900 Operating and manintenance information for ex-proof proportional valves
E-MAN-RA-LES-S TES/LES with p/Q control user manual

GS510 Fieldbus

GX800 Ex-proof pressure transducer type E-ATRA-7
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
E-MAN-RA-LES  TES/LES user manual

02/25
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Table FX140-4/E

Ex-proof servoproportional directional valves sleeve execution
direct, with LVDT transducer and zero spool overlap - ATEX, IECEx, EAC, PESO, CCC or cULus

@ valve body

@ spool

®) sleeve

@ ex-proof solenoid

® ex-proof LVDT transducer

DLHZA-T-040

1] MODEL CODE

DLHZA-T, DLKZA-T

Ex-proof servoproportional directional
valves, direct, sleeve execution, with LVDT
position transducer and zero spool overlap
for best performances in any position
closed loop control.

They are equipped with ex-proof proportional
solenoids and LVDT transducer certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

Certifications:

e Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

¢ Multicertification ATEX, IECEXx for gas group
1 M2 (mining)

e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the external
environment.

The solenoids are also designed to limit the
surface temperature within the classified limits.

DLHZA: DLKZA:
Size: 06 - ISO 4401 Size: 10 - ISO 4401
Max flow: 50 I/min Max flow: 100 I/min

Max pressure: 350 bar Max pressure: 315 bar

| DLHZA /] -lo | 4 |-[L Mo/ e e
Ex-proof proportional .
directional valves direct Seals mgterlal,
. see section[6]:
e - =NBR
DLKZA = size 10 PE = FKM
Certification: BT =HNBR @)
Multicertification
ATEX, IECEx, EAC, PESO, CCC: Seri b
- = omitfor Group Il 2G 1ID (1) eries number
M = Group | (mining)
North American Certification: Options (4):
UL =cULus B =solenoid and position transducer
T = with LVDT transducer at side of port A (5)
C =position transducer with current
Valve size ISO 4401: feedback 4+20 mA
0=06 1=10 Y = external drain
Configuration:  Standard Option /B
W s A 5 A s Solenoid and transducer threaded connection
ST T T for cable gland fitting:
" A T T
40 = [’Aﬂ 935 I'\X\‘ A HN *P ) GK = GK-1/2" - not for cULUs (6)
with fail safe configuration 1 or 3 M =M20x1,5 - not for cULus
o K NPT =1/2" NPT
A B A B
_ v’ T
60 = RHIH ;xﬁ O HE
without fail safe © 7T T Fail safe configuration, see section [12]:
B A B
Spool type, regulating characteristics: E:ﬂ IEI
3=
L =linear V = progressive T =not linear (2) T PT

D = differential-linear (2)
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

DT = differential-not linear (2)
P-A=Q, B-T=Q/2
P-B=Q/2 A-T=Q

o) 1L 1(v) 3L 3(M 3() 5(LT) 7(LTV.DDT)

7 8 14 - 20 28 40
- - 60 60 - - 100

Nominal flow (I/min) at Ap 70bar P-T

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization)
(2) Only for configuration 40 (3) Not for multicertification M group | (mining)

(5) In standard configuration the solenoid and position transducer are at side of port B

FX140

(4) Possible combined options: /BC, /BY, /CY, /BCY
(6) Approved only for the Italian market
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2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-TEB-* /A E-BM-TES-* /A Z-BM-TEZ-* /A
Type digital digital digital
Format DIN-rail panel

Data sheet GS230 GS240 GS330
E GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN 1S09227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model DLHZA DLKZA
Pressure limits (bar] . 210ports P,lA, B = 350; . ports P,lA, B = 315; .
= (250 with external drain /Y) T = 210 (250 with external drain /Y)

Spool type Lo /L1 |[vi|L3|v3]|L5 \ T5 | L7 \ T7 \ v7 | D7 \ DT7| L3 \ T3 | L7 \ T7 \ V7 | D7 \DT7
Max flow [l/min]

AP = 30 bar 2545 8 | 9 |13 18 26 26+13 40 60 60+33
Ap P-T AP = 70 bar 4 |7 1211420 28 40 40+20 60 100 100+50

max permissible flow | 5 | 9 | 16 | 18 | 26 32 50 50+28 70 100 100+50
Ap max P-T [bar] | 120 120|120 | 120 | 120 100 100 100 90 70 70
Leakage [cm¢/min] at P = 100 bar (1) |<100/<200|<100/<300|<150|<500[<200]<900]<200] <200] <700] <200] <1000] <400 |<1500] <400 | <400 |<1200] <400
Response time (2) [ms] <13 <20
Hysteresis [% of max regulation] <0,1 <0,1
Repeatibility [% of max regulation] +0,1 +0,1

Thermal drift

t displacement < 1% at AT = 40°C

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [2]

(1) Referred to spool in neutral position and 50°C oil temperature

| 5| ELECTRICAL CHARACTERISTICS

(2) 0-100% step signal

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level longer life

1SO4406 class 16/14/11

NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type Classification Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar

-max fluid temperature = 50°C

FX140 PROPORTIONAL VALVES 19



https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type DLHZA, DLKZA DLHZA/M, DLKZA/M DLHZAJUL, DLKZA/UL
Certifications Multicertification Group II Multicertification Group | North American
ATEX, IECEXx, EAC, PESO, CCC ATEX, IECEx cULus
Solenoid certified code OZA-T OZAM-T OZA-T/EC
Type examination certificate (1) ATEX: CESI 02 ATEX 014 ATEX: CESI 03 ATEX 057x 20170324 - E366100
|IECEx: [ECEx CES 10.0010x IECEXx: IECEx CES 12.0007x
EAC:RU C - IT.A 38.B.00425/21
PESO: P588812/1
CCC: 2024322307005903
Method of protection o ATEX e ATEX e UL 1203
Ex 11 2G Ex db IIC T4/T3 Gb Ex | M2 Ex db | Mb Class I, Div.l, Groups C & D
Ex 12D Extb llIC T135°C/T200°C Db |e |[ECEX Class I, Zone |, Groups IIA & 11B
* IECEX Ex db | Mb
Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
* EAC
1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X
* PESO
Ex db IIC T4/T3 Gb T4 T3
e CCC
Ex d IIC T4/T3 Gb
Ex tD A21 IP66/IP67 -40 + +55°C -40 + +70°C
T135°C/T200°C
Temperature class T4 T3 -
Surface temperature <135°C <200°C <150°C <135°C <200°C
Ambient temperature (2) -40 + +40°C -40 = +70°C -20 = +60°C
EN 60079-0 IEC 60079-0 UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 CSA 22.2n°30
EN 60079-31 IEC 60079-31 CSA 22.2n°139
Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT 1/2” NPT
(1) The type examination certificates can be downloaded from www.atos.com

(2) The solenoids Group Il and cULus are certified for minimum ambient

temperature -40°C

In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

. EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

Multicertification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

® screw terminal for additional equipotential grounding

Solenoid wiring

0FL] 1 = Coil PCB 3 poles terminal board
O] 2 =GND  suitable for wires cross sections
0 3 = Call

up to 2,5 mm? (max AWG14)

Position transducer wiring

0FL] 1 = Output signal PCB 4 poles terminal board
OpL] 2 = Supply-15V suitable for wires cross sections
O 3 =Supply +15V up to 2,5 mm? (max AWG14)
0] 4 =GND

cULus certification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

Solenoid wiring A Pay attention to respect the polarity

1 = Coil +
2 =GND
3 = Coil -

PCB 3 poles terminal board suggest-
ed cable section up to 1,5 mm? (max
AWG16), see section [9] note 1

alternative GND screw terminal
vconnected to solenoid housing

Position transducer wiring

1 = Output signal PCB 4 poles terminal board
2 = Supply -15V suggested cable section up
3 = Supply +15V to 1,5 mm? (max AWG16),
4 = GND see section El note 1

FX140
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e Qverall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Temperature class Max surface temperature [°C] | Min. cable temperature [°C]

Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C - 90°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

cULus certification

Max ambient temperature [°C]
55°C
70°C

Temperature class
T4
T3

Max surface temperature [°C]
135°C
200°C

Min. cable temperature
100°C
100°C

CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

11] OPTIONS

B = Solenoid and position transducer at side of port A of the main stage

C = Position transducer with current feedback 4+20 mA, suggested in case of long distance between the electronic driver and the proportional valve
Y = External drain, to be selected if the pressure at T port is higher than the max allowed limits

11.1 Possible combined options: /BC, /BY, /CY, /BCY

12| FAIL SAFE POSITION

without fail safe

CONFIGURATION LINEAR NOT LINEAR
t = 7-10 ms (DLHZA) t = 7-10 ms (DLHZA)
A g P4 t = 15-20 ms (DLKZA) t = 15-20 ms (DLKZA)
| =
AiSiiEin N B w
 EL st | gi | |
. @ I I B 1 1
fail safe 1 < | ! ! . ! !
S | ! | S | | !
ER : c :
A d P4 SN : NN :
X BILR 3 i\ | g ia o\l |
KHHS g\l s g\ s
P iy |_regulation range | 1_"_1 ! regulation range |
fail safe 3
t = time required by the valve to switch from central to fail safe position at the power switch-off, with pressure 0 to 100 bar

Q! ! Q! !
PR 3| | g |
T —_ | —_ |
RHE A g : 3! :
FoT S | S |
< ! <! |
O | i o | i
D | D |
£ | € |

regulation range

regulation range
———————————————— P

Fail safe connections P—>A P—-B A>T BT
Leakage [cm*/min] Fail safe 1 50 70 70 50
atP =100 bar (1) Fail safe 3 50 70 - -
DLHZA . - - 15+30 10+20
Flow [I/min] (2) Fail safe 3
DLKZA - - 40+60 25+40

(1) Referred to spool in fail safe position and 50°C oil temperature

FX140

(2) Referred to spool in fail safe position at Ap = 35 bar per edge
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113] DIAGRAMS - based on mineral oil ISO VG 46 at 50°C

13.1 Regulation diagrams

100%

100%

! 80% 2 80%
: 60% 60%
1 = Linear spools L < —_
. . : R 40% R 40%
2 = Differential - linear spool D7 = —
z 20% 5 20%
= -0 -8 -6 -4 -2 0 = 10 8 -6 -4 -2 0
3 = Differential non linear spool DT7 8 20; ‘6 10 3 24 0
4 = Non linear spool, T5 (only for DLHZA) ‘—g : s 20%
o 40% o 40%
o] o L
. o 60% o 60%
5 = Non linear spool, T3 (only for DLKZA) and T7 .
6 = Progressive spool V 80% 80%
100% 100%
Reference signal [Volt] Reference signal [Volt]
T3, T5 and T7 spool types are specific 3 1007 4 100%
for fine low flow control in the range from 80% 80% /
0 to 60% (T5) and 0 to 40% (T3 and T7) _ 60% . 60% % =
of max spool stroke. & 40% 2 40% +
The non linear characteristics of the spool z 20% g 0% /
is compensated by the electronic driver, so S 08 6 4 0 L = 0 -8 -6 -4 -2 0Ll 4—1
the final valve regulation is resulting linear Q@ = 2 46 0 B T 2 46 10
respect the reference signal (dotted line). g P 20% S| /1 20%
[@)] ad /
DT7 has the same characteristic of T7 but e L% g 0%
it is specific for applications with cylin- 60% T /.7 60%
ders with area ratio 1:2 80% T 80%
100% - 100%
Reference signal [Volt] Reference signal [Volt]
Note:
Hydraulic configuration vs. reference signal: 5 100% , 6 100%
Standard: 80% 80%
h 0 ++10V 60% o 60%
Reference signal B } P—-A/B—>T . - —
12 = 20 mA 9 P g i /
. 0 =-10V z 20% A% 2 20%
Reference signal 12 = 4 mA }P%B/A%T S 0 8 6 4 2 ol 5 08 6 4 o0 LA
3 — 2 L6 0 3 |~ 2 46 10
option /B: 0 = +10V <_‘36 | 20% IS 20%
Reference signall 12 B 50 mA} P—-B/A—=>T 2 i . 0% = / 0%
. T - 60% & 60%
Reference signall 102 B 41%X } P—-A/B—=T A 80% 80%
100% 100%
Reference signal [Volt] Reference signal [Volt]
13.2 Pressure gain 100
80
60 /
Ap A—B T ‘0 /
2 20
e e
Al B E? 2 4 6
VARE 1 < / -20
N\BX i )T‘ l X g / 40
Pl T
z 0
-80
@ -100
Spool stroke [%]
FASTENING BOLTS AND SEALS
ﬁ DLHZA DLKZA
- Fastening bolts: Fastening bolts:
M 4 socket head screws M5x50 class 12.9 4 socket head screws M6x40 class 12.9
I Tightening torque = 8 Nm Tightening torque = 15 Nm
Seals: Seals:
4 OR 108; 5 OR 2050;
Diameter of ports A, B, P, T: @ 7,5 mm (max) Diameter of ports A, B, P, T: @ 11,2 mm (max)
1 OR 2025 10R 108

Diameter of port Y: @ = 3,2 mm (only for /Y option)

Diameter of port Y: @ =5 mm (only for /Y option)

FX140
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15/ INSTALLATION DIMENSIONS [mm]

DLHZA

ISO 4401: 2005

(see table PO05)

Mounting surface: 4401-03-02-0-05
(for /Y surface: 4401-03-03-0-05 without port X)

38.5

DLKZA

DLHZA-T-*
SosA|
3 _I o=
s A °
Q/}—\ =2
i e
@ @l
|| V= ]
15 66 155.5
236.5
DLHZA-T-*/B
@X
awos4| —
D a— of
e8| |
— | NI
155.5 66 15
236.5

1SO 4401: 2005 (see table PO05)
Mounting surface: 4401-05-04-0-05
(for /Y surface: 4401-05-05-0-05 without port X)

DLKZA-T-*
4
atos, /1\
N
= ==4] &1, -
A ] N
it BRSO I
155.5 100 15)
270.5
DLKZA-T-*/B
4 =3
—
1 o o
e
T i@ [K‘Ji o o 0 B
Vo ! i —
e ==
15 100 155.5
270.5

1) = Air bleed off

Mass [kg]

DLHZA-T-*

126.5 for UL

4,0

Mass [kg]
DLKZA-T-* 6,1
(=) |

@ | &5
@ 9| |y
® =
@ @
65

16] RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and manintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves

02/25
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Table FX135-8/E
Replaces F650-4/E

Ex-proof digital servoproportional directional valves
direct, with on-board driver, LVDT transducer and zero spool overlap - ATEX, IECEx, EAC, CCC

@ 5 5 atosA
——=CONNECT
C /

IEC = n g\ITROL

|| ® ® 2

A B
3 2 1 3 @
DKZA-TES-SN-NP-170*

@ Valve body (® Ex-proof electronics housing
@ Spool (® Ex-proof digital driver
® Ex-proof solenoid @ Ex-proof cable glands c €
@ Ex-proof LVDT transducer Bluetooth/USB connection

1| MODEL cobE

DHZA-TES, DKZA-TES

Ex-proof digital servoproportional directional
valves, direct, with LVDT position transducer
and zero spool overlap for position closed loop
controls. The double solenoid construction
involves larger flows and spool safety rest
position.

They are equipped with ex-proof on-board
digital driver, LVDT transducer and solenoids
certified for safe operations in hazardous
environments with potentially explosive atmo-
sphere.

* Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or fire
to the external environment. The driver and
solenoid are also designed to limit the surface
temperature within the classified limits.

TEZ execution includes valve driver plus axis
card to perform position control (see section [6]).
DHZA: DKZA:

Size: 06 -ISO 4401 Size: 10 -ISO 4401
Max flow: 60 /min Max flow: 150 Vmin
Max pressure: 350 bar  Max pressure: 315 bar

| DHZA - |TES|- SN |-[NP[-[0| (70 |- [L| [5]/[m|/[*] [*]/ *
Seals material,
Ex-proof proportional see section [10):
directional valves, direct ;) E = EIE,\F;
DHZA = size 06 BT = NBR low temp.
DKZA = size 10 -
Series number
TES = on-board driver and
LVDT
transducer Hydraulic options (1):
B = solenoid with on-board digital
driver at side of port A (2)
Alternated p/Q controls, see section[s]: Y = extemal drain
SN = none Electronic options (1):
SP = pressure control (1 pressure transducer) C = current feedback for pressure
SF = force control (2 pressure transducers) transducer 4 + 20 mA
SL = force control (1 load cell) (only for TES-SP, SF, SL)
I = current reference input and
monitor 4 + 20 mA
Fieldbus interface, see section [4]:
NP = Not P t
BC = C%NJSZ?IH EW = POWERLINK Cable entrance threaded connection:
BP = PROFIBUS DP  El = EtherNet/IP M = M20x1,5
EH = EtherCAT EP = PROFINET RT/IRT
Spool size: 3 (L) 5(L,D)
DHZA = 18 28
Valve size ISO 4401: 0 =06 1=10 DKZA 45 75
Nominal flow (I/min) at Ap 10 bar P-T, see section
Configuration: Standard Option /B
Spool type, regulating characteristics, see section [17]:
5 g L = linear D = differential-progressive
70= %X Til )T()l( <] P-A=Q, B-T=Q/2
a P T b

P-B=Q/2, AT=Q

(1) For possible combined options, see section

(2) In standard configuration the solenoid with on-board digital driver and position transducer are at side port B

FX135
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the

user manuals included in the E-SW-SETUP programming software.

@ VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

Bluetooth or USB connection

E-A-BTH adapter
P mobile App

s [m] EFES=R =] %
] GETITON [-1: " EXPLORE IT ON ))))
Lzl B Google Play i W AppGallery i
93':'4 5._ . 2 |

PC software

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

5| ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SF and SL) to the basic functions of proportional directional valves flow regu-
lation. A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve’s driver (1 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). The alternated pressure control (SP) is possible only for specific installation conditions.

| 6| AXIS CONTROLLER - see tech. table FX620

Digital servoproportional with integral electronics TEZ include valve’s driver plus axis controller, performing position closed loop of any hydrau-
lic actuator equipped with analog, encoder or SSI position transducer. Alternated pressure or force closed loop control can be set by software
additionally to the position control.

Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
tested. For more information consult Atos Technical Office.

GENERAL CHARACTERISTICS

Assembly position

Subplate surface finishing to ISO 4401
MTTFd values according to EN ISO 13849
Ambient temperature range

Storage temperature range

Any position

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100
150 years, for further details see technical table PO07
Standard = -20°C + +60°C /PE option = -20°C + +60°C
Standard = -20°C + +70°C /PE option = -20°C + +70°C
Zinc coating with black passivation

Salt spray test (ISO 9227) > 200 h

See technical table GX004

Explosion proof protection, see section

-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

/BT option = -40°C + +60°C
/BT option = -40°C + +70°C

Surface protection

Corrosion resistance

Vibration resistance

Compliance
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HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZA DKZA
. ports P, A, B = 350; ports P, A, B = 315;

Pressure limits [bar] T = 210 (250 with external drain /Y); Y = 10 T = 210 (250 with external drain /Y); Y = 10
Spool type and size L3 L5 D5 L3 L5 D5
Nominal flow
[I/min] at Ap= 10 bar 18 28 28 45 75 75
Ap P-T at Ap= 30 bar 30 50 50 80 130 130

max permissible flow 40 60 60 90 150 150
Ap max P-T [bar] 70 50 50 40 40 40
Response time [ms] (1) <18 <25
Leakage [cm®]| <500 (at P = 100 bar); <1500 (at P = 350 bar) <800 (at P = 100 bar); <2500 (at P = 315 bar)
Hysteresis <0,2 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0-100% step signal

| 9| ELECTRICAL CHARACTERISTICS

) Nominal . +24 VDC
Power supplies Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: voltage ~ +10 VDC @ max 5 mA
current  +20 mA @ max 500 Q load resistance

Enable input

Range: 0 + 5 Vbc (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 VbC (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA,;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control (SN) or pressure/force control (SP, SF, SL)
by P.I.D. with rapid solenoid switching;protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Communication interface

uSB CANopen PROFIBUS DP EtherCAT, POWERLINK,
EtherNet/IP, PROFINET 10 RT / IRT

Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
. . . not Insulate optical insulate optical Insulate as ernet, Insulate
Communication ofweical laver TTnsulated fical nsulated fical Insulated Fast Ethernet, insulated
phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 =100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C
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11| CERTIFICATION DATA

Valve type

DHZA, DKZA

Certifications

Multicertification Group Il

ATEX IECEx

EAC CcCC

Solenoid certified code

OZA-TES

OZA-A

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o [ECEx: IECEx TPS 19.0004X

e EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: CESI 02 ATEX 014

o |[ECEx: IECEx CES 10.0010x

* EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307005903

Method of protection

® ATEX
Ex 11 2G Ex db IIC T6/T5/T4 Gb;
Ex 12D Ex tb IIIC T85°C/T100°C/T135°C Db

¢ |[ECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex tb 11IC T85°C/T100°C/T135°C Db

e EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb 1IC T85°C/T100°C/T135°C Db X

* ATEX, EAC
Ex Il 2G Ex db IIC T4/T3 Gb
Ex 112D Ex tb 1IC T135°C/T200°C Db

¢ |[ECEx, CCC
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db

* EAC
1Ex d IIC T4/T3 Gb X;
Ex tb 1IC T135°C/T200°C Db X

Temperature class T6 T5 T4 T4 T3
Surface temperature <85°C <100 °C <135°C <135°C <200 °C
Ambient temperature (2) -40 + +40°C | -40+ +55°C | -40 + +70°C -40 + +40°C -40 + +70 °C
Applicable Standards EN 60079-0 EN 60079-1 EN 60079-31

IEC 60079-0 IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

12.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

13| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads
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HYDRAULIC OPTIONS
B = Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 17.1
Y = Option /Y is mandatory if the pressure in port T exceeds 210 bar

ELECTRONIC OPTIONS

I =It provides 4 + 20 mA current reference signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or +20 mA.
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

C = Only for SP, SF, SL
Option /C is available to connect pressure (force) transducers with 4 + 20 mA current output signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or +20 mA.

POSSIBLE COMBINED OPTIONS

For SN: /BI, /BY, /IY
For SP, SF, SL: /BI, /BY, /IY, /CI, /BCI, CIY, BCIY

DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

17.1 Regulation diagrams (values measure at Ap 30 bar P-T)

20 P—>B P—>A 50 P>B|P—>A
— A—=>T|B—>T — A—>T|B—>T 5
S 40 3 3 < 120
£ £
= = 5
z 30 5 90
o 1 1 b RN 4 /4
£ 20 2 60
3 AN v 3 RN ]
& 10 ¢ 30
0 0
-100 -80 -60 -40 -20 O 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHzA DKZA
1=1L3 2=1L5 4=13 5=1L5
50 F>B|P—h 150 P—»B|P—>A
_ A—>T|B—>T - A>T |B—>T
T 40 £ 120
£ £
3 3 5 90
ie) ©°
g s g 0
3 N 3 6
g 10 g 30 ~_
0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHzA DKZA
3=D5 6=D5
Note:
Hydraulic configuration vs. reference signal for configurations 71 and 73 (standard and option /B)
Reference signal 102 : _;_r&?n\/& }P —A/B—>T Reference signal 102 : 412]X }P —B/A—=>T
17.2 Spool safety rest position
In absence of electric power supply (+24 VDC), the valve spool is moved by
the springs force to the safety rest position characterized by a small offset
of about 1% to 6% of the total stroke in P-B / A-T configuration.
This is specifically designed to avoid that in case of accidental interruption of A B %
the electrical power supply to the valve, the actuator moves towards an unde- \>< >< ‘;74‘ T )&FA%_H
fined direction (due to the tolerances of the zero overlap spool), with potential ANEAURIRIES <
risk of damages or personnel injury. a P, T b
Thanks to. the safety rest position the actuator movemen.t is guddenly stop- Spool offset position 1% to 6% Spool control position with
ped and it is recovered at very low speed towards the direction correspon- of total stroke with electrical electrical power supply ON
ding to the P-B/ A-T connection. power supply OFF and reference signal = 0
(central safety rest position) (zero overlap position)
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

18.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

18.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

18.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

18.4 Pressure or force reference input signal (F_INPUT+) - only SP, SF, SL
Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).
Reference input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.
18.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
19.6 Pressure or force monitor output signal (F_MONITOR) - only for SP, SF, SL
The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, force reference).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
18.7 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.
18.8 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.
189 Remote pressure/force transducer input signal - only for SP, SF, SL
Analog remote pressure transducers or load cell can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

1) VFeoav] | AGND (1)
M TR | TR2 %)
NCl__ | EARTH
NC|__ | NC
NCl_ | NC
NC| | NC
EHEW,ELEP| | BP(2 || BC@) | oL | o | Bc@ || BP@ | [EHEW,ELEP
RX+ L LINE_AL] not used CAN_H | [CNE_B L IRX+
RX- ] LINE_B L CAN_H not used | ICNE_A LRX
X+ | DGND|-|  CAN_GND CAN.GND | |DGND L Tx+
ran +5VL CAN_SHLD CAN_SHLD | |+5V LT
NCL SHIELD] | CAN_L CAN_L | [SHIELD L INC
(1) FINPUT+___| F_MONITOR (1)
QINPUT+|_| Q_MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
[V — VLO
VR VO

(1) Connections available only SP, SF, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
(3) Connection available only SF
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20/ ELECTRONIC CONNECTIONS

20.1 Main connections signals

CABLE
ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Vbc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: £10 Voc / £20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

10 |Q INPUT Flow reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
— * | Defaults are: =10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

11 F MONITOR Pressure/Force monitor output signal: 10 Vbc / 20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: £10 Vbc for standard and 4 + 20 mA for /| option Software selectable

12 |F INPUT Pressure/Force reference input signal: +10 Voc / £20 mA maximum range (1) Input - analog signal
- * | Defaults are: =10 Voc for standard and 4 < 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SF, SL

20.2 USB connector - M12 - 5 pin always present

EnTRBLE. | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ¢ |
5 D+ Data line + (female)
20.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 | CAN_H Bus line (high) 19 | not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
20.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
20.5 EH, EW, El, EP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 |RX+ Receiver
20.6 Remote pressure transducer connector - only for SP, SF, SL
CABLE SP, SL - Single transducer (1)| SF - Double transducers (1)
ENTRANCEs| PIN | SIGNAL TECHNICAL SPECIFICATIONS | NOTES Voltage Current Voltage Current
2nd signal transducer Input - analog signal
D 1 33 TR2 +10 Vbc / £20 mA maximum range | Software selectable / Connect Connect
1stignal transducer Input - analog signal
34 | TR1 £10 Vb / +20 mA maximum range | Software selectable Connect Connect Connect Connect
Common gnd for transducer power
D 2 35 AGND and signals Common gnd Connect Connect /
36 VF +24V Power supply +24Vbc QOutput - power supply|  Connect Connect Connect Connect
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E-ATRA remote pressure transducer connection - see tech table GX800

© ©
,Q @,
—O| §10 O
COIL CONNECTION 7© C'%*@ @7

O ©

factory wired @ @

(front) (rear) (rear)

() main connections
USB connector always present (factory plugged)

€ fieldbus (input)

€2 fieldbus (output)
pressure transducer 1

pressure transducer 2 (factory plugged)
(P) threaded plug

® 999
&
€y

® 00 ®

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator 5 —]

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

“BC- CANopen setting:
Switch Termination enabled

T | OFF | mqim
2 OFF ON (2@ [
3 OFF | ore{]30W [
4 ON | m4m |k

BP - PROFIBUS DP setting:
Switch Termination enabled

1 ON Dm0 [
2 ON ON (fl2m0 [p
3 ON ore {300 [P
4 OFF | O {j+0m [Ir

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
usB E-A-BTH S [\/
Bluetooth adapter
! IIL:' é[m Tightening torque: 20 Nm
| [ s | s
female (2) |
} E-C-SB-USB/M12
i USB CABLE
| cable length 4m
|
— i =
[ B=
—— COIL CONNECTION —— COIL CONNECTION
factory wired factory wired

for SP option for SF option .
1
CABLE 1 . 5
ENTRANCE i Currentsignal press&(?t?géducer
, D 1 VF +24V |36 RED v+
! [TRT ] BLACK | Vout
CABLE ! . E-ATRA :‘E
ENTRANCE ! Current signal GRAY |SHIELD ‘H H}D
D1 ANCE e pressure transducer ! BROWN] coror comact
TR | BLACK |Vout ' .
GRAY [SHED :‘E ‘H H}E ENTRANCE i Current signal pressEreAtTgéducer
J_j BROWN]| do not connect| VF +24V |36 RED Ve
- ! D2 TR2 BLACK |Vout :tﬂ'g—aﬂ:ﬂ
' GRAY |SHIELD
: J_j BROWN| do not connect
1 = .
1
Connect the transducer cable to the terminal board of the electronic driver Connect the transducers cab\és to the terminal board of the electronic driver
21/ CONNECTIONS LAYOUT
CABLE ENTRANCE OVERVIEW TES-SN
TES-SP, SF, SL TES-SN TES-SP, SF, SL
Cables entrance description: @ 2] @

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view
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21.1 Cable glands and threaded plug for TES-SN - see tech table KX800

- To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity |entrance
Cable entrance A is open for costumers
NP 1 A none none
Cable entrance P are factory plugged
BC. BP, o L”@ 9 L’@ 9
EH, EW’ El, EP 2 1 c2 Cable entrance A, C1, C2 are open for costumers
“via stub” @ @ Y
connection A @ @
o) g B a
BC, BP, of —L @D—C
EH, EW, El, EP 3 c2 none none J_ Cable entrance A, C1, C2 are open for costumers
“daisy chain” @- @- T
i A
connection @ @
o) d b o)

21.2 Cable glands and threaded plug for TES-SP, SF, SL - see tech table KX800

Communication

To be ordered separately

Cable entrance

interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity jentrance
sp D1
(SP) Cable entrance A, D1 are open for costumers
(SF) i
NP F D2 none none
2(SL) Cable entrance P, D2 are factory plugged (1)
A
D1-D2
BC, BP, 3(SP)
Cable entrance A, C1, C2, D1 are open for costumers
EHEW.ELEP | 4 (sp) | 1 1 c2
‘via stub” 3(s0) Cable entrance P, D2 are factory plugged (1)
connection A
D1-D2 €] © O q
BC, BP, \ f
EH, EW, EI, EP EZE; c1-C2 @ @ Cable entrance A, C1, C2, D1 are open for costumers
P . - none none 5 -
daisy CT?'” 4(s0) ) €—C) €2 Cable entrance P, D2 are factory plugged (1)
connection A @ @@
) g o o
(1) Remove plug D2 for second transducer connection of SF version
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22| FASTENING BOLTS AND SEALS

DHZA

DKZA

N

=
)]

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:
4 OR 108;
Diameter of ports A, B, P, T: & 7,5 mm (max)

1 OR 2025
Diameter of port Y: @ = 3,2 mm (only for /Y option)

Seals:
5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

10R 108
Diameter of port Y: @ = 5 mm (only for /Y option)

INSTALLATION DIMENSIONS [mm]

DHZA-TES

ISO 4401: 2005

Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface: 4401-03-03-0-05 without port X)

Mass [kg]
DHZA-TES-07 \

8,9

(1) = Air bleeding

- DHZA-TES-07* DHZA-TES-07B . %8.
220 ) % @
) | i i mﬁs
O = B . o
pe— . — — ol
§©O©s sy 7 wr"’r@@@; =
o~ —i |° I L s —
45 83.5 66 195 6 6 195 66 83.5
65 3505 3505
DKZA-TES
ISO 4401: 2005 Mass kol
Mounting surface: 4401-05-04-0-05 (see table PO0S) DKZATES-17 [ 107
(for /Y surface: 4401-05-05-0-05 without port X)
DKZA-TES-17* DKZA-TES-17*/B
A MH ® o
© T 2 2)|
ME k o e o
o | — - ﬁ
o~ o " L =T | el | |
@O@ ® > P e
S v == sll=— |
65 6 195 100 83 83 100 195 6
384 384

(3/ = The dimensions of cable glands must be considered (see tech table KX800)

3) = Space required for connection cable and for Bluetooth adapter or USB connector removal

24| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments GS510 Fieldbus

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC GX800 Ex-proof pressure transducer type E-ATRA-7

FX500 Ex-proof digital proportionals with p/Q control KX800 Cable glands for ex-proof valves

FX620 Ex-proof servoproportionals with on-board axis card P005 Mounting surfaces for electrohydraulic valves

FX900 Operating and manintenance information for ex-proof proportional valves E-MAN-RA-LES  TES/LES user manual

GS500 Programming tools E-MAN-RA-LES-S TES/LES with p/Q control user manual
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Table FX137-2/E

Ex-proof proportional directional valves nigh performance
direct, with LVDT transducer and zero spool overlap - ATEX, IECEx, EAC, PESO, CCC or cULus

EAL

@ valve body

@ spool

® ex-proof solenoid

@ ex-proof LVDT transducer

DHZA-T-070

DHZA-T, DKZA-T

Ex-proof high performance proportional
valves direct, with LVDT position transducer
and zero spool overlap, for positive closed
loop controls .

They are equipped with ex-proof proportional
solenoids and LVDT transducer certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

Certifications:

o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

o Multicertification ATEX and IECEx
for gas group I M2 (mining)

e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the external
environment.

The solenoids are also designed to limit the
surface temperature within the classified limits.

DHZA: DKZA:

Size: 06 - ISO 4401 Size: 10 - ISO 4401
Max flow: 60 /min Max flow: 150 V/min
Max pressure: 350 bar Max pressure: 315 bar

1] MODEL CODE

" DHza /][t ]-Tol[7o]-[ [ 5 [/[m 7] = [« ]
Ex-proof proportional Seals material,
directional valves, direct see section[6]:
DHZA = size 06 - =NBR
DKZA = size 10 PE =FKM
BT =HNBR (1)
Certification type:
Multicertification
ATEX, IECEX, EAC, PESO, CCC: Seri b
- =omitfor Group Il 2G / 2D eries number
M = Group | (mining)
North American Certification:
UL =cULus Options (2):
B = solenoid and position transducer
T = with LVDT transducer at side of port A
C = position transducer with current
i . feedback 4+20 mA
Valve size ISO 4401: Y = external drain
0=06 1=10
Configuration: . .
) Solenoid and transducer threaded connection
Standard Option /B for cable gland fitting:
A s P8 5] GK = GK-1/2” - not for cULus (3)
= WAVKATE TE VY M\/¥ M =M20x1,5 - not for cULus
0= LAY b ‘ NPT = 1/2” NPT
a P T b a
Spool type, regulating characteristics:
L = linear D = differential-progressive Spool size: 3(L) 5(L,D)
DHZA = 17 28
P-A=Q, B-T=Q/2 DKZA = 45 75
P-B=Q/2, AT=
a2 Q Nominal flow (I/min) at Ap 10bar P-T

(1) Not for multicertification M group | (mining) (2) Possible combined options: /BC, /BY, /CY, /BCY (3) Approved only for the Italian market
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| 2| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-TEB-* /A E-BM-TES-* /A
Type digital digital
Format DIN-rail panel

Data sheet GS230 GS240

3| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +70°C ~ /PE option = -20°C + +70°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +80°C  /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZA DKZA
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /Y) 'Y = 10

Spool type L3 L5 D5 L3 L5 D5
Nominal flow Ap P-T [I/min]

Ap= 10 bar 18 28 28 45 75 75

Ap= 30 bar 30 50 50 80 130 130

Max permissible flow 40 60 60 90 90 150

Ap max P-T [bar] 50 50 50 40 40 40
Response time (1) [ms] <18 <25
Leakage [cm?/min] <500 (at p = 100 bar); <1500 (at p = 350 bar) <800 (at p = 100 bar); <2500 (at p = 315 bar)
Hysteresis < 0,2 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0-100% step signal

| 5| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 3,2Q
Max. solenoid current 25A

E SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult Atos Technical Office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 = 100 mm?s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type DHZA, DKZA DHZA/M, DKZA/M DHZA/UL, DKZA/UL
Certifications Multicertification Group I Multicertification Group | North American
ATEX, IECEx, EAC, PESO, CCC ATEX, IECEx cULus
Solenoid certified code OZA-T OZAM-T OZA-T/EC
o N ATEX: CESI 02 ATEX 014 ATEX: CESI 03 ATEX 057x
Type examination certificate (1) IECEx: IECEx CES 10.0010x IECEx: IECEx CES 12.0007x 20170324 - E366100
EAC:RU C - IT.AX38.B.00425/21
PESO: P588812/3
CCC: 2024322307005903
o ATEX o ATEX
Ex Il 2G Ex db IIC T4/T3 Gb Ex | M2 Ex db | Mb e UL 1203
Ex 112D Ex tb IIC T135°C/T200°C Db |e |ECEX Class I, Div.l, Groups C & D
Method of pro’[ection * [ECEx Ex db | Mb Class I, Zone |, Groups IIA & 1IB
Ex db IIC T4/T3 Gb
Ex tb 11IC T135°C/T200°C Db
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
* PESO
Ex db IIC T4/T3 Gb
e CCC
Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) -40 + +40°C | -40 + +70°C -20 + +60 °C -40 + +55°C | -40 + +70°C
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429,
Applicable standards EN 60079-1 |IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2 n°139
Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT 1/2” NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

& WARNING: service work performed on the valve by the end us

EX PROOF SOLENOIDS WIRING

ers or not qualified personnel invalidates the certification

Multicertification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

(® screw terminal for additional equipotential grounding

Solenoid wiring

0L 1 = Cail PCB 3 poles terminal board
OrL] 2 =GND  suitable for wires cross sections
0 ] 3 = Coi up to 2,5 mm? (max AWG14)

Position transducer wiring

0FL] 1 = Output signal PCB 4 poles terminal board
0L 2 = Supply-15V suitable for wires cross sections
O] 3 = Supply +15V up to 2,5 mm? (max AWG14)
0[] 4 =anD

cULus certification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

Solenoid wiring A Pay attention to respect the polarity

1 =Coil+ PCB 3 poles terminal board suggest-
2 = GND ed cable section up to 1,5 mm? (max
3 =Coil- AWG16), see section [9] note 1

alternative GND screw terminal
connected to solenoid housing

Position transducer wiring

1 = Output signal PCB 4 poles terminal board
2 = Supply-15V suggested cable section up
3 = Supply +15V to 1,5 mm? (max AWG16),
4 = GND see section[9] note 1

FX137
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,56 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e Qverall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

) Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150 °C 135 °C - 90 °C
60 °C - - 150 °C - 110 °C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C

cULus certification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C

T4

135°C

100 °C

70°C

T3

200 °C

100 °C

CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,

see tech. table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

11| OPTIONS

B = Solenoid and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see section [12]

C = Position trasducer with current feedback 4+20 mA, suggested in case of long distance between the electric driver and the proportional valve

Y = External drain, to be selected if the pressure at T port is higher than the max allowed limits

11.1 Possible combined options: /BC, /BY, /CY, /BCY

FX137 PROPORTIONAL VALVES

37



12| DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

12.1 Regulation diagrams (values measure at Ap 30 bar P-T)

50 150
P—>B |[P—>A P—>B|P—>A
A—>T|B—>T A—>T|B—>T 5
= 40 = 120
€ 2 2 €
= = 5
z 30 = 92
e 5
= 1 1 =N et
% 20 % 60
3 N pd 3 RN -
¢ 10 2 30
0 0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHZA DKZA
1 =13 2=L5 4 =13 5=L5
50 150
P—>B|P—>A P—>B|P—>A
BT AT B—>T|A>T
' 40 ‘e 120
£ € /
= s 6
= 30 = 90
o 3 IS
i) °
% 20 3 %’ 60
g 10 g 30 ~_
0 ™~ ~—
0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHzA DKZA
3=D5 6 =D5
Note:
Hydraulic configuration vs. reference signal for configurations 70 (standard and option /B)
Reference signal 102 : 58%%} P—>A/B—>T Reference signal 102 : 41%X} P—>B/A—>T

12.2 Spool safety rest position

In absence of electric power supply (+24 VDC), the valve spool is moved by
the springs force to the safety rest position characterized by a small offset
of about 1% to 6% of the total stroke in P-B / A-T configuration.

This is specifically designed to avoid that in case of accidental interruption of
the electrical power supply to the valve, the actuator moves towards an unde-
fined direction (due to the tolerances of the zero overlap spool), with potential
risk of damages or personnel injury.

Thanks to the safety rest position the actuator movement is suddenly
stopped and it is recovered at very low speed towards the direction corre-
sponding to the P-B/ A-T connection.

3

<

b

A

< C
44 |

a

Spool offset position 1% to 6%
of total stroke with electrical
power supply OFF

Spool control position with
electrical power supply ON
and reference signal = 0

:

(central safety rest position) (zero overlap position)

13| FASTENING BOLTS AND SEALS

DHZA

DKZA

N

=

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Seals:
4 OR 108;
Diameter of ports P, A, B, T: @ 7,5 mm (max)

1 OR 2025
Diameter of port Y: @ = 3,2 mm (only for /Y option)

O

Seals:
5 OR 2050;
Diameter of ports P, A, B, T: @ 11,5 mm (max)

10R 108
Diameter of port Y: @ =5 mm (only for /Y option)

FX137
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INSTALLATION DIMENSIONS FOR DHZA [mm]

1SO 4401: 2005 (see table PO05) Mass [kg]
Mounting surface: 4401-03-02-0-05 DHZA-T-05 \ 4,0
(for /Y surface: 4401-03-03-0-05 without port X) DHZA-T-07 | 5,1
DHZA-T-070* DHZA-T-070*/B
aos. a EE
3 K .
aust: I arss:: Lr:) g N . I amst: "H'H'm ansﬂ
©
— — [ —— I B — —
80.5 66 156.5 255025 156.5 66 80.5
302 —J 302
@ INSTALLATION DIMENSIONS FOR DKZA [mm]
1SO 4401: 2005 (see table PO05) Mass [kg]
Mounting surface: 4401-05-04-0-05 DKZA-T-17 ‘ 78
(for /Y surface: 4401-03-03-0-05 without port X)
DKZA-T-170* DKZA-T-170*/B
] —
s’ a4l
éi-E L3 D D =] = ‘ ?: [;ﬂs HHHH = HHM T4 "
~ P | o ™) ] 5 |k .
O — = I — —]
(s}
] —
]  —] — 9| N — — .
65 155.5 100 80.5 80.5 100 155.5
336 3 3 336

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and maintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
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cC t ) A Table FX235-8/E

Ex-proof digital servoproportional directional valves
piloted, with on-board driver, two LVDT transducers and zero spool overlap - ATEX, IECEx, EAC, CCC

DPZA-LES

atDSA Ex-proof digital servoproportional directional

——CONNECT valves, piloted with two LVDT position

E@ transducers (pilot valve and main stage) and
P/ zero spool overlap for position closed loop

CONTROL controls.

They are equipped with ex-proof on-board

3 digital driver, LVDT transducer and proportio-

nal solenoid certified for safe operations in

hazardous environments with potentially

4 explosive atmosphere.
: e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver, solenoid and transducers, prevents the
propagation of accidental internal sparks or fire

EHO

r
==
1

A B to the external environment. The driver and

1 2 @ solenoid are also designed to limit the surface
® Valve body . temperature within the classified limits.
® Spool DPZA-LES-SN-NP-27 LEZ execution includes valve driver plus axis
® Ex-proof pilot valve ® Ex-proof electronics housing card to perform position control (see section[s]).
@ Ex-proof solenoid @ Ex-proof digital driver Size: 10 + 27 -ISO4401

with LVDT transducer Ex-proof cable glands c € Max flow: 180 = 800 I/min

(® Ex-proof LVDT transducer ® Bluetooth/USB connection

Max pressure: 350 bar

1| MODEL CODE

| DPZA -|LES|-|SN|-| NP |-[ 2] [70 |-[L] |5 |/[m]/]*] ]y * |
Seals material,
Ex-proof see section[8]:
proportional directional ) - =NBR
valve, piloted Series PE = FKM
number BT = NBR low temp.

LES = on-board driver and
two LVDT transducers Hydraulic options (1):

B = solenoid at side of port A (2)
D =internal drain
) ) E = external pilot pressure
Alternated p/Q controls, see section[s]: G = pressure reducing valve for piloting
SN = none (standard for size 10)
SP = pressure control (1 pressure transducer) . i
SF = force control (2 pressure transducers) Electronic options (1):
SL = force control (1 load cell) C = current feedback for pressure transducer
4 + 20 mA (only for TES-SP, SF, SL)
I = current reference input and monitor
Fieldbus interface, see section [4]: 4+20mA
NP = Not Present
BC = CANopen EW = POWERLINK s
BP - PROFIBUSDP El = EtherNet/IP Cable entrance threaded connection:
EH = EtherCAT EP = PROFINET RT/IRT M = M20x1.5

Spool size 3(L) 5(LDL) 5(T)
Valve size ISO 4401:

1=10 2=16 4=25 4M=27 DPZA-1 = - 100 -
— — — — DPZA-2 = 130 200 150

DPZA-4 = - 340 R
Configuration:  Standard Option /B DPZA-4M = - 390 }

A B Pd 9 A B Nominal flow (I/min) at Ap 10bar P-T, see section

. 3 ° ¢ P Spool type, regulating characteristics, see section :
b2 L A‘ ‘B L = linear T = not linear (3) DL = differential-linear
0= < Wkglf telty PA=Q, BT=Qp
b g P T P-B=QR AT=Q

(1) For possible combined options, see section
(2) In standard configuration the solenoid with on-board digital driver and position transducer are at side A of main stage (side B of pilot valve)
(3) only for configuration 70
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

3] VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

. #  Download on the
o App Store

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

=

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SF and SL) to the basic functions of proportional directional valves flow regu-
lation. A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve’s driver (1 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). The alternated pressure control (SP) is possible only for specific installation conditions.

| 6| AXIS CONTROLLER - see tech. table FX630

Digital servoproportional with integral electronics LEZ include valve’s driver plus axis controller, performing position closed loop of any hydrau-
lic actuator equipped with analog, encoder or SSI position transducer. Alternated pressure or force closed loop control can be set by software
additionally to the position control.

Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
tested. For more information consult Atos Technical Office.

GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849 75 years, for further details see technical table PO07

Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table GX004

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006
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HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DPZA*1 | DPZA-*-2 | ppzA4 DPZA-*-4M
Pressure limits [bar] ports P, A, B, X = 350; T =250 (10 for option /D); Y = 10;
Spool type and size L5,DL5 | L3 L5,DL5 | T5 | L5, DL5
Nominal flow [I/min]
Ap = 10 bar 100 130 200 150 340 390
Ap P-T Ap = 30 bar 160 220 350 260 590 670
Max permissible flow 180 320 440 360 680 800
Ap max P-T [bar] 50 60 60 60 60 60
Piloting pressure [bar] min. = 25;  max = 350 (option /G advisable for pilot pressure > 200 bar)
Piloting volume [em?] 1,4 3,7 9,0 11,3
Piloting flow (1) [I/min] 1,7 3,7 6,8 8
Leakage Pilot [cm?/min] 100/300 150/450 200/600 200/600
(2) Main stage [l/min] 0,4/1,2 0,6/2,5 1,0/4,0 1,0/4,0
Response time (1) [ms] <30 <30 <35 <40
Hysteresis <0,1 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C
(1) 0 +100 % step signal and pilot pressure 100 bar
(2) at P = 100/350 bar
E ELECTRICAL CHARACTERISTICS
Power supplies ,F\Klgg;ggij and filtered \7§I€ISVECZO + 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W
Analog input signals Corrent: range s20mA L welerany Input impedance: R - 5000

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA
current 20 mA @ max 500 Q load resistance

Enable input

Range: 0 + 5 VbC (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529

IP66/67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control (SN) or pressure/force control (SP, SF, SL)
P.1.D. with rapid solenoid switching; protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

USB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET IO RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 +100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C
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11] CERTIFICATION DATA

Valve type DHZA, DKZA
P Multicertification Group Il
f
Certifications ATEX IECEx EAC CCC
Solenoid, transducer Solenoid Transducer
Solenoid and transducer certified code OZA-LES ETHA-4/*

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o |[ECEx: IECEX TPS 19.0004X

* EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: CESI 02 ATEX 015X / 06
¢ |IECEx: IECEx CES 12.006X

* EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322315005904

Method of protection

® ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 11 2D Ex tb [IIC T85°C/T100°C/T135°C Db

e [ECEx, CCC: Ex db IIC T6/T5/T4 Gb;
Ex tb I1IC T85°C/T100°C/T135°C Db

* EAC: 1Ex d IIC T6/T5/T4 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X

e ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 112D Ex tb lIC T85°C/T100°C/135°C Db

¢ |[ECEx, CCC: Ex db IIC T6/T5/T4 Gb;

Ex tb I1IC T85°C/T100°C/135°C Db
e EAC: 1ExdIIC T4/T3 Gb X;
Ex tb I1IC T135°C/T200°C Db X

Temperature class T6 T5 T4

Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 = +40°C -40 = +55 °C -40 + +70°C
Applicable Standards EN 60079-0 EN 60079-1 EN 60079-31

|IEC 60079-0 IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

’ Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

12.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

13| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads
FUNCTIONAL SCHEME

example of configuration 70
P A B T V]
® N

HYDRAULIC OPTIONS
B =

ﬁ

Solenoid, integral electronics and position transducer at side of port B of the mai stage.

D and E = Pilot and drain configuration can be modified as shown in section [21].
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:

Option /D Internal drain.
Option /E External pilot (through port X). D]’W @

Pressure reducing valve installed between pilot valve and main body with fixed setting: -
DPZA-2 = 28 bar
DPZA-1, -4 and -4M = 40 bar

G-=

It is advisable for valves with internal pilot in case of system pressure higher than 150 bar.
Pressure reducing valve is standard for DPZA-1, for other sizes add /G option.

—led

@ Pilot valve ® Main stage
® Pressure reducing valve
@ Plug to be added for external pilot trough port X

@ ELECTRONIC OPTIONS (® Plug to be removed for internal drain through port T

I = Itprovides 4 ~ 20 mA current reference signal, instead of the standard =10 VDC.

Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.

It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

Only for SP, SF, SL

Option /C is available to connect pressure (force) transducers with 4 + 20 mA current output signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.

16) POSSIBLE COMBINED OPTIONS

Hydraulic options: all combination possible Electronics options: /Cl (only for SP, SF, SL)
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DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

17.1 Regulation diagrams (values measure at Ap 10 bar P-T)
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Note: Hydraulic configuration vs. reference signal for configurations 60 and 70 (standard and option /B)

++10V

Reference signall 102 £ 20 mA } P—A/B—T Reference signal 91 +1'21 %\/A }P —B/A—>T

17.2 Bode diagrams
Stated at nominal hydraulic conditions.
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17.3 Pressure gain
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17.4 Safety rest position - configuration 70

In absence of electric power supply (+24 VDC), the valve main spool is moved
by the springs force to the central safety rest position characterized by a
small offset of about 1% to 6% of the total stroke in P-B / A-T configuration.
This is specifically designed to avoid that in case of accidental interruption of
the electrical power supply to the valve, the actuator moves towards an unde-
fined direction (due to the tolerances of the zero overlap spool), with potential
risk of damages or personnel injury.

Thanks to the central safety rest position the actuator movement is sud-
denly stopped and it is recovered at very low speed towards the direction
corresponding to the P-B/ A-T connection.

The main spool moves to the closed loop control position (zero overlap) when
the pilot pressure is activated, the valve is fed with power supply +24 VDC
and reference input = OV (or 12 mA for option /1) is applied to the driver.
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Spool offset position 1% to 6%
of total stroke with electrical
power supply OFF

(central safety rest position)

PyT b

Spool control position with
electrical power supply ON
and reference signal = 0
(zero overlap position)
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

18.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

18.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

18.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDcC.

18.4 Pressure or force reference input signal (F_INPUT+) - only SP, SF, SL
Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.
18.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
18.6 Pressure or force monitor output signal (F_MONITOR) - only for SP, SF, SL
The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, force reference).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.

18.7 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

18.8 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

18.9 Remote pressure/force transducer input signal - only for SP, SF, SL
Analog remote pressure transducers or load cell can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

(1) VFe2av] | AGND (1)
@ TR | TR2 %)
NCl__ | EARTH
NC|__ | NC
NCl_ | NC
NC| | NC
EHEW,ELEP| | BP(2 || BC@ | oL | o [ Bc@ || BP@ | [EHEWELEP
RX+ L LINE_AL] not used CAN_H | [CNE_B | [RX+
RX- ] LINE_B L CAN_H not used | ICNE_A | [RX-
X+ | DGND||{  CAN_GND CAN.GND | |DGND | [Tx+
jran +5VL CAN_SHLD CAN_SHLD | |+5V | [T%-
NCL| SHIELD] | CAN_L CAN_L | [SHIELD | [NC
(1) FINPUT+___| F_MONITOR (1)
QINPUT+|_| Q_MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
[V — VLO
Vel VO

(1) connections available only SP, SF, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
(3) connection available only SF
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20/ ELECTRONIC CONNECTIONS

20.1 Main connections signals

CABLE

ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Voc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Vbc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: +10 Voc / +20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: +10 Voc for standard and 4 -+ 20 mA for /I option Software selectable

10 | INPUT Flow reference input signal: £10 Vbc / 20 mA maximum range Input - analog signal
— * | Defaults are: =10 Voc for standard and 4 + 20 mA for /I option Software selectable

11 F MONITOR Pressure/Force monitor output signal: 10 Vbc / 20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: +10 Voc for standard and 4 =+ 20 mA for /I option Software selectable

12 |F INPUT Pressure/Force reference input signal: £10 Vbc / 20 mA maximum range (1) Input - analog signal
- * | Defaults are: +10 Voc for standard and 4 = 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SF, SL

20.2 USB connector - M12 - 5 pin always present

ENTRELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ;
5 D+ Data line + (female)
20.3 BC fieldbus execution connections
ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTONGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD | Shield 15 CAN_SHLD | Shield
< 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
20.4 BP fieldbus execution connections
ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTONGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 |LINE_B Bus line (low) 19 | LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
20.5 EH, EW, El, EP fieldbus execution connections
ENTBLE.L | PIN |SIGNAL | TECHNICAL SPECIFICATIONS ENTELE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver

20.6 Remote pressure transducer connector - only for SP, SF, SL

ENFASKE S| PIN |SIGNAL | TECHNICAL SPECIFICATIONS | NOTES SP’VSO']t;zigg'e"a'és:'r':gf"t(” S':V'o?ggie"a"sg‘l‘j‘:f;é”

| TR2 210\ 20 mA masimun range | Software seiectable |/ Comnect | Gonnect

D1 [ o [t e | o | ot | oo
D 2 35 AGND gﬁéng?; nna%nd for transducer power Common gnd Connect Connect /

36 VF +24V Power supply +24Vbc Output - power supply|  Connect Connect Connect Connect

FX235
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E-ATRA remote pressure transducer connection - see tech table GX800

for SP option for SF option

1
CAl i

ENTRANCE E-ATRA

pressure transducer

BLE
, D 1 VF +24V [36 RED  |V+
I TR1 34 BLACK |Vout A
EN%?}%'NECE i Current signal E-ATRA GRAY |SHIELD :MB—B}D

pressure transducer

VF +24V [36 RED Vi J=j BROWN] do ot conneot]
D1+ ta BLACK | Vo :‘E ‘H B}E THANG

Current signal

GRAY |SHELD ENTRANCE | Currentsignal pressﬁ-el'\tTaRréducer
J_j BROWN] do ot connect| .+ VF +24V [36 RED V4
= D2 TR2 |33 BLACK |Vout ™,
1 GRAY |SHELD
H —L BROWN] do not connect |
| = ;
[}
Connect the transducer cable to the terminal board of the electronic driver Connect the transducers cablés to the terminal board of the electronic driver
21 CONNECTIONS LAYOUT
CABLE ENTRANCE OVERVIEW LES-SN
LES-SP, SF, SL LES-SN LES-SP, SF, SL
Cables entrance description: @ Z @

© 7 0
,@ Q,
—0O| §H0 O

(A) main connections
USB connector always present (factory plugged)

€9 fieldous (input)

€2 fieldbus (output)

pressure transducer 1

pressure transducer 2 (factory plugged)
(p) threaded plug

® 8098
.
@
® 00 ®

LVDT CONNECTION /
factory wired @ @

(front) (rear) (rear)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator 5 —]

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Switch Termination enabled

T | OFF | o qiem |
2 OFF | ON (2 [
3 OFF | o3 0E [P
4 ON O (4@ [»

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | wo qqfamm |
2 ON ON (fl2m0 [I»
3 ON ore J3M0 [I»
4 OFF | Om j40m [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
UB E-A-BTH - P i
Bluetooth adpter . {
@ - 5[”:@ Tightening torque: 20 Nm
| =
female (2) | -
i E-C-SB-USB/M12 -
i USB CABLE
| cable length 4m
| et
—% =] [=
:Ij ~50
—— LVDT CONNECTION —— LVDT CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view
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21.1 Cable glands and threaded plug for LES-SN - see tech table KX800

- To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity |entrance
Cable entrance A is open for costumers
NP 1 A none none
Cable entrance P are factory plugged
BC, BP, C1
EH“’ EW’ EI',,EP 2 1 c2 Cable entrance A, C1, C2 are open for costumers
via stub
connection A
BC, BP, C1
E“H' EW’ El’.E,!: 3 c2 none none Cable entrance A, C1, C2 are open for costumers
daisy chain
connection A

21.2 Cable glands and threaded plug for LES-SP, SF, SL - see tech table KX800

L To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity |entrance| quantity |entrance
D1
(SP)
Cable entrance A, D1 are open for costumers
NP (SF) D2 none none
(sL) Cable entrance P, D2 are factory plugged (1)
A
D1-D2
BC, BP, 3(SP)
EH, EW, EI, EP (SF) o1 ; oo Cable entrance A, C1, C2, D1 are open for costumers
“via stub” Cable entrance P , D2 are factory plugged (1)
connection 3(SL) A
D1-D2 B @ @ Q|
BC, BP,
EH EW. El. EP 4 (SP) @ @ Cable entrance A, C1, C2, D1 are open for costumers
“d’ o h ., | 5(SF) |C1-C2| none none @@ @@_
aisy Ct?"” 4(sL) Cable entrance P , D2 are factory plugged (1)
connection A @@ @@
o) @ B @
(1) Remove plug D2 for second transducer connection of SF version
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F @inX;

Internal drain:
External drain:

blinded plug SP-X300F @ in

External piloting: Add blinded plug SP-X300F @;
Internal drain:

External drain:  Add blinded plug SP-X300F @.

External piloting: Add blinded plug SP-X500F ;
Internal drain:
External drain: Add blinded plug SP-X300F @.

External piloting: blinded plug SP-X300F @ in Pp;

blinded plug SP-X300F @ in Dr.

Internal piloting: Without blinded plug SP-X300F ®;

Without blinded plug SP-X300F @;

Internal piloting: Without blinded plug SP-X500F );

Without blinded plug SP-X300F @;

23] FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1210 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
B Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2_ 16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: & 20 mm (max)
- 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: & =7 mm (max)
DPZA
40R 4112;
4 o5 |6 sockethead screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 3137;
B 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 32 mm (max)
aM =27 |+ .
Tightening torque = 125 Nm 2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)

FX235
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INSTALLATION DIMENSIONS [mm]

DPZA-LES-*-1

1SO 4401: 2005
Mounting surface: 4401-05-05-0-05
(see table PO05)

©_ T o

O
© ©
[Cpye)

DPZA-LES-*-2

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
(see table P0O05)

Mass [kg]

DPZA-*-17*

13,7

Option /G

+0,9

30

306

228

398.5

2

287 (317 option /G)

option /G = -
E

431

1) = Air bleeding

@/ = The dimensions of cable glands must be considered (see tech table KX800)

Mass [kg]

DPZA-*-27*

17,9

Option /G

+0,9

92 25

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

FX235
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DPZA-LES-*-4

DPZA-LES-*-4M

Mass [kg]
ISO 4401: 2005 DPZA-"-4* 23,1
Mounting surface: 4401-08-08-0-05 DPZA-*-AM* 23,1
(see table PO05) Option /G +0,9

20@
of ﬁ O

option /G

316 (346 option /G)

42
X
>

228 \ 159

74
6 465 118
1) = Air bleeding
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)
25| RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments GS510 Fieldbus
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC GX800 Ex-proof pressure transducer type E-ATRA-7
FX500 Ex-proof digital proportionals with p/Q control KX800 Cable glands for ex-proof valves
FX630 Ex-proof servoproportionals with on-board axis card P005 Mounting surfaces for electrohydraulic valves
FX900 Operating and manintenance information for ex-proof proportional valves E-MAN-RA-LES  TES/LES user manual
GS500 Programming tools E-MAN-RA-LES-S TES/LES with p/Q control user manual
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a0s A

Ex-proof servoproportional directional valves
piloted, with two LVDT transducers and zero spool overlap - ATEX, IECEx, EAC, CCC

Table FX237-2/E

DPZA-L

Ex-proof servoproportional directional valves,
piloted with two LVDT position transducers
(pilot valve and main stage) and zero spool
overlap for position closed loop controls.
They are equipped with ex-proof LVDT trans-
ducer and proportional solenoid certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

o Multicertification ATEX, IECEx, EAC and CCC
for gas group Il 2G and dust category Il 2D

¢ Multicertification ATEX and IECEx

for gas group I M2 (mining)
The flameproof enclosure of solenoid and
transducers, prevents the propagation of
accidental internal sparks or fire to the external
environment. The driver and solenoid are also
designed to limit the surface temperature within

@ valve body

@ spool

® proportional ex-proof pilot valve
@ ex-proof solenoid with integral LVDT transducer
® ex-proof LVDT transducer

DPZA-L-270*

the classified limits.

Size: 10 + 27 -1ISO4401
Max flow: 180 + 800 I/min
Max pressure: 350 bar

1] MODEL CODE

| DPZA P -le -l 2] 0] L 5 /[ m /[ * ] = ]y . |
Ex-proof Seals material,
proportional directional see section[6]:
valve, piloted - =NBR
Series PE =FKM
. number BT =HNBR
Certification type:
Multicertification
ATEX, IECEx, EAC, CCC:
- =omitfor Group Il 2G / 2D
M = Group I (mining) Hydraulic options (2):
B = main stage position transducer at side of
L = with two LVDT transducers port A (3)
C = current feedback for position transducer
420 mA
Valve size ISO 4401: D =internal drain
1=10 2=16 4=25 4M=27 E = external pilot pressure
G = pressure reducing valve for piloting
Configuration:  Standard Option /B (standard for size 10)
P4 N
J )2 E( L Solenoid and transducers threaded connection
b @ i P for cable gland fitting:
pé 6] 4 8 GK = GK-1/2’
i@% F;Eji o g X M = M20x1,5
BT b a PT NPT = 1/2" NPT
Spool type, regulating characteristics:
Spool size L L,DL
L= linear T= non linear (1) P 3L 5(LeY 5M
DPZA-1 = - 100 -
DPZA-2 = 130 200 150
DL = differential-linear DPZA-4 = - 340 -
P-A=Q, B-T=Q/2 DPZA-4M = - 390 -
P-B=Q/2, A-T=Q Nominal flow (I/min) at Ap 10bar P-T

(1) Only for configuration 70
(2) Possible combined options: all combinations are possible
(3) In standard configuration the main stage LVDT transducer is at side of port B, and the pilot solenoid with position transducer are at side A of main stage
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| 2| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max cu

rrent limitation for ex-proof valves.

Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-LEB-* /A E-BM-LES-* /A
Type digital digital
Format DIN-rail panel
Data sheet GS230 GS240

| 3| GENERAL CHARACTERISTICS
Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, see technical table POO7

Ambient temperature range

Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200 h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model DPZA-*-1 DPZA-*-2 DPZA-*-4 DPZA-*-4M

Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y = 10;

Spool type L5, DL5 L3 L5, DL5 T5 L5, DL5

Nominal flow [l/min] Ap = 10 bar 100 130 200 150 340 390

Ap P-T Ap = 30 bar 160 220 350 260 590 670
Max permissible flow 180 320 440 360 680 800

Ap max P-T [bar] 50 60 60 60 60 60

Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 200 bar)

Piloting volume [em?] 1,4 3,7 9,0 11,3

Piloting flow (1) [I/min] 17 3,7 6,8 8

Leakage Pilot [cm®/min] 100/300 150/450 200/600 200/600

(2 Main stage [l/min] 0,4/1,2 0,6/2,5 1,0/4,0 1,0/4,0

Response time (1) [ms] <30 <30 <35 <40

Hysteresis < 0,1 [% of max regulation]

Repeatability + 0,1 [% of max regulation]

Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0 +100% step signal and pilot pressure 100

5| ELECTRICAL CHARACTERISTICS

bar (2) at P = 100/350 bar

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree

IP66/67 to DIN ENB0529 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32W
Max. solenoid current 25A

|6 SEALS AND HYDRAULIC FLUIDS - for

other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

I1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of
-max operating pressure = 210 bar

WARNING

The sudden interruption of the
This could cause pressure sur

flame resistant fluids with water:
-max fluid temperature = 50°C

The loss of the pilot pressure causes the undefined position of the main poppet.

power supply during the valve operation causes the immediate shut-off of the main poppet.
ges in the hydraulic system or high decelerations which may lead to machine damages.
FX237
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

(pilot stage)

Valve type DPZA DPZA/M

Certifications Multicertification Group I Multicertification Group |
ATEX IECEx EAC CCC ATEX IECEx

Solenoid and LVDT transd tified cod

olenoid an ransducer certified code OZA-T OZAM-T

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AXK38.B.00425/21
CCC:2020322307003240

ATEX: CESI 03 ATEX 057x
IECEx: [ECEx CES 12.0007x

Method of protection

e ATEX: Ex I 2G Ex db IIC T4/T3 Gb
Ex 11 2D Ex tb lIC T135°C/T200°C Db
¢ |[ECEx:Ex db IIC T4/T3 Gb
Ex tb I11C T135°C/T200°C Db
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
e CCC:ExdIIC T4/T3 Gb
Ex tD A21 IP66/IP67
T135°C/T200°C

e EAC:

e ATEX: ExIM2Exdb|Mb
e [ECEx: ExdbIMb

LVDT transducer certified code (main stage)

ETHA-4/*

ETHAM-4/*

Type examination certificate (1)

ATEX: CESI 02 ATEX 015X / 06
IECEx: IECEx CES 12.006X
EAC:RU C - IT.AXK38.B.00425/21
CCC:2021322315003690

ATEX: CESI 03 ATEX 057x
IECEx: [ECEx CES 12.0007x

Method of protection

* ATEX: Ex Il 2G Ex db |IC T6/T5/T4 Gb
Ex 11 2D Ex tb I1IC T85°C/T100°C/135°C Db

® |[ECEx: Ex db IIC T6/T5/T4 Gb
Ex tb IIC T85°C/T100°C/135°C Db

e ATEX: ExIM2Exdb|Mb
e [ECEx: ExdbIMb

e EAC: 1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X
e CCC: ExdIIC Te/T5/T4 Gb
Ex tD A21 IP66/IP67
T85°C/T135°C/T200°C
Temperature class T4 T3 -
Surface temperature <135°C <200°C <150°C
Ambient temperature (2) -40 + +40°C -40 + +70°C -20 + +60°C
Applicable standards EN 60079-0; EN60079-1;  EN 60079-31 IEC 60079-0;  IEC 60079-1;  IEC 60079-31
Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

. EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

3
n°8 M4x20 I

locking torque 4Nm

Solenoid wiring

(@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

(® screw terminal for additional equipotential grounding

Pilot valve solenoid and LVDT transducer

LVDT main stage transducer

3
n°4 M4 I

locking torque 4Nm

@ cover with threaded connection for vertical cable gland fitting
@ terminal board for cables wiring
® screw terminal for additional equipotential grounding

Position transducer wiring

0L 1 = Coil PCB 3 poles terminal board OHL] 1 = Output signal PCB 4 poles terminal board
O] 2 =GND  suitable for wires cross sections OpPL) 2 = Supply-15V suitable for wires cross sections
0l ] 3 = Cail up to 2,5 mm? (max AWG14) 8 “ILl 3 = Supply +15V up to 2,5 mm? (max AWG14)

™ 4 = GND

FXx237
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

9.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

SOLENOID - Multicertification

i Temperature class Max surface temperature [°C] Min. cable temperature [°C]
Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C 90°C 90°C
45°C - T4 - 135°C - 95°C
55°C - T3 - 200°C - 110°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

TRANSDUCER - Multicertification

i Temperature class Max surface temperature [°C] Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group |l Group | Group Il
40°C N.A. T6 150°C 85°C - -
70°C N.A. T6 150°C 85°C 90°C 90°C

CABLE GLANDS

Cable glands with threaded connections GK-1/2”, 1/2”’NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

11| HYDRAULIC OPTIONS

B
Cc

Dand E

Solenoid and position transducer at side of port B of the main stage.

Option /C is available to connect pressure (force) transducers with 4 + 20
mA current output signal, instead of the standard +10 VDC. Input signal
can be reconfigured via software selecting between voltage and current,
within a maximum range of +10 VDC or £20 mA.

Pilot and drain configuration can be modified as shown in section [13].
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:

Option /D

Option /E
Pressure reducing valve installed between pilot valve and main body with
fixed setting:

DPZA-2 = 28 bar

DPZA-1, -4 and -4M = 40 bar

It is advisable for valves with internal pilot in case of system pressure higher
than 150 bar.

Pressure reducing valve is standard for DPZA-1, for other sizes add /G option.

Internal drain.
External pilot (through port X).

FXx237

FUNCTIONAL SCHEME - example of configuration 70

|
\
|

@ Pilot valve
(@ Main stage

® Pressure reducing valve
@ Plug to be added for external pilot trough port X
(® Plug to be removed for internal drain through port T
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12| DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

12.1 Regulation diagrams (values measure at Ap 10 bar P-T)

100 P->B|P—>h
A—T (BT
€ 80 <
£ £
E 1 ' 2
kel 2 2 °
§ w0
> >
¢ 20 &
0
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZA-1: 1=1L5 2=DL5
200 P—>B [P—>A
A>T |(B—>T
S 160 =
= £
3 120 5 s
o] 5 =
2 .0 A % 3
T~ | _—T

0
-100 -80 -60 -40 -20 0 20 40 60 80 100

Stroke [% of max]
DPZA-2: 5=DL5 6=T5

200 P>B[P—>A
A—T|B—>T

160

120 4 4

80 3\ /3
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0
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DPZA-2: 3 =13 4=15
N\ e
— —
320
9
7 8
240
10
160 10
8 [~ 7
80
\
0
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Stroke [% of max]
DPZA-4M:9 =15 10 =DL5

DPZA-4:7 =15 8=DL5

Note: Hydraulic configuration vs. reference signal for configurations 60 and 70 (standard and option /B)

410V

Reference signall 102 20 mA } P—>A/B—>T Reference signal 2 +1'21 ?,nVA }P —-B/A—>T

12.2 Bode diagrams
Stated at nominal hydraulic conditions.
+7

@
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12.3 Pressure gain
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13.4 Safety rest position - configuration 70

In absence of electric power supply (+24 VDC), the valve main spool is moved
by the springs force to the central safety rest position characterized by a
small offset of about 1% to 6% of the total stroke in P-B / A-T configuration.
This is specifically designed to avoid that in case of accidental interruption of
the electrical power supply to the valve, the actuator moves towards an unde-
fined direction (due to the tolerances of the zero overlap spool), with potential
risk of damages or personnel injury.

Thanks to the central safety rest position the actuator movement is sudden-
ly stopped and it is recovered at very low speed towards the direction corre-
sponding to the P-B/ A-T connection.

The main spool moves to the closed loop control position (zero overlap) when
the pilot pressure is activated, the valve is fed with power supply +24 VDC
and reference input = 0V (or 12 mA for option /I) is applied to the driver.

FXx237

DPZA-1 ° _ DPZA-1 N
1= Drzap | 5% 2= Dognp | *100%
DPZA-4 . _ DPZA-4 .
3= DPZA—4M} 5% 4= DPZA74M} = 100%
100 1 = DPZA-1
5 |1 2
6 // 2 = DPZA-2
// DPZA-4
= 40 i DPZA-4M
2 20
o o6 4 2
<T( 2 4 6
-20
% /
< // -40
// -60
2 1 -80
-100

Spool stroke [%]

Al B P4

Sal)X

Spool offset position 1% to 6%
of total stroke with electrical
power supply OFF

(central safety rest position)

PyT b

Spool control position with
electrical power supply ON
and reference signal = 0
(zero overlap position)
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4
DPZA-4M

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F @inX;

Internal drain:
External drain:

blinded plug SP-X300F @ in Y:

External piloting: Add blinded plug SP-X300F @;
Internal drain:

External drain:  Add blinded plug SP-X300F @.

External piloting: Add blinded plug SP-X500F ;
Internal drain:

External drain: Add blinded plug SP-X300F @.

External piloting: blinded plug SP-X300F @ in Pp;

blinded plug SP-X300F @ in Dr.

Internal piloting: Without blinded plug SP-X300F ;

Without blinded plug SP-X300F @;

Internal piloting: Without blinded plug SP-X500F ;

Without blinded plug SP-X300F @;

FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1210 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
B Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =7 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2- 16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
- 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @& =9 mm (max)
DPZA
40R 4112;
4 o5 |6 sockethead screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 25 mm (max)
B Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ = 11,5 mm (max)
4 OR 3137,
aM = o7 | 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: & 34 mm (max)
B Tightening torque = 125 Nm 2 OR 3056

Diameter of ports X, Y: @& =7 mm (max)

FXx237
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15| INSTALLATION DIMENSIONS [mm]

DPZA-L-*-1
ISO 4401: 2005 ___ Mass [ka]
Mounting surface: 4401-05-05-0-05 DPZA-"-17 9,7
(see table P005)
2
=
N / S aEa
@ > —— !
° @ {
0 ¢ = ) &
I —— ) —— \
© © — W
—
7 I [u 1
©® © e ® @ ‘ o[
- : — ! o ®
I 78 925 208
70 35 398.5
DPZA-L-*-2
M k
ISO 4401: 2005 — ass [kgl
Mounting surface: 4401-07-07-0-05 DPZA-"-27 13
(see table PO05) Option /G +0,9
i
f
G} L=
S 9| o of
% ©&— i ©® ©
o T } o
5 — | m _ _ o o (2
) . N
S option /G ()
o ‘3] [l . (o)
g
: TW QIE
N —
P — u [Ee—
< TOATIB YT
sl Bl g —
228 125 78 = =
431 92 25
(1) = Air bleed off
@ = The dimensions of cable glands must be considered (see tech table KX800)
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DPZA-L-*-4
DPZA-L-*-4M

1SO 4401: 2005
Mounting surface: 4401-08-08-0-05
(see table PO05)

g A
o of S
o—— | I
e  e—
G}
3 g H 1~ option/G -
o e =
g = =]
o ~ =
© [  ==2
5 I -
of | it x AiB b
. L i
228 \ 159 78
465

(1) = Air bleed off

@ = The dimensions of cable glands must be considered (see tech table KX800)

Mass [kg]
DPZA-*-4* 18,2
DPZA-*-4M* 18,2
Option /G +0,9
© ©
[e]
@ N2
Q
Q Q

O _©

74

118

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, PESO, CCC
FX900 Operating and manintenance information for ex-proof proportional valves
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aA0s A

Table FX380-5/E

Ex-proof digital servoproportional 3-way cartridges
piloted, with on-board driver and two LVDT transducers - ATEX, IECEx, EAC, CCC

LBl

EAL

@ Spool
@ Sleeve
® Ex-proof LVDT transducer
@ Ex-proof pilot valve
® Ex-proof digital driver
(® Bluetooth/USB connection
@ Ex-proof cable gland
Ex-proof solenoid

with LVDT transducer A
©® Air bleeding

@

LIQZA-LES
atos A Ex-proof digital servoproportional 3-way

T CONNECT cartridges, with two LVDT position
P/ transducers (pilot valve and main stage) for

best accuracy in directional controls and in

CONTROL not compensated flow regulations.

They are equipped with ex-proof on-board
digital driver, LVDT transducers and propor-
@ tional solenoid certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

e Multicertification ATEX, IECEx, EAC and CCC

Plugged port - do not open LlQZA-LES-SN-N P-323L4/*/A

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or
fire to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

Size: 25 + 80 - not ISO cavity
c € Max flow: 500 = 5000 I/min
Max pressure: 420 bar

for gas group Il 2G and dust category Il 2D

1] MODEL CODE
| LIQZA

Ex-proof
proportional cartridge

LES = on-board driver and
two LVDT transducers

Alternated p/Q controls, see section [5]:
SN = none

SP = pressure control (1 pressure transducer)
SL = force control (1 load cell)

LES - SN/ -| NP

Fieldbus interface, see section [4]:
NP = Not Present

BC = CANopen EW = POWERLINK
BP = PROFIBUSDP  El = EtherNet/IP
EH = EtherCAT EP = PROFINET RT/IRT

Valve size and nominal flow (I/min) at Ap 5 bar:

25 = 185
32 =330
40 = 420
50 = 780
63 = 1250
80 = 2100

32 (3] Lal/ M /i) . Y *

Seals material,

see section [9]:

- =NBR

Series PE = FKM

number BT = NBR low temp.

Hydraulic options (1):

A =reversal hydraulic configuration of
main spool: P-A in rest position

Electronic options (1):

C = current feedback for pressure transducer
4 =20 mA (only for LES-SP, SL)

I = current reference input and monitor
4 =20 mA

Cable entrance threaded connection:
M = M20X1,5

Spool type, regulating characteristics, see section [16] :

L4 = linear

Configuration: 3 = 3 way
functional symbol: Standard option /A

simplified symbol: Standard

M ==t
(Sie SINRAYS

(1) For possible combined options, see section [1s]
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(2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the

user manuals included in the E-SW-SETUP programming software.

3| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!
3.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

Efaem =;

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

E FIELDBUS - see tech. table GS510

Bluetooth or USB connection

E-A-BTH adapter

mobile App

E-A-SB-USB/OPT isolator

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions

allow to operate the valves through fieldbus or analog signals available on the terminal board.

5| ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SL) to the basic functions of proportional directional valves flow regulation. A
dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve's driver (1
The alternated pressure control (SP) is possible only for specific installation conditions.

| 6| GENERAL CHARACTERISTICS

pressure transducer for SP or 1 load cell for SL).

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range Standard = -20°C - +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table GX004

Explosion proof protection, see section [11]
-Flame proof enclosure “Ex d”

Compliance -Dust ignition protection by enclosure “Ex t”

REACH Regulation (EC) n°1907/2006

RoHs Directive 2011/65/EU as last update by 2015/863/EU

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 25 32 40 50 63 80
Max regulated flow [I/min]

BpPAOAT B e 20 470 590 100 750 3000
Max permissible flow 500 850 1050 2000 3100 5000
Max pressure [bar] Ports P, A, T = 420 X =350 Y=<10

Nominal flow of pilot valve at Ap = 70 bar [l/min] 4 8 28 40 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,2 0,5 0,7 0,7 0,7
Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160
Piloting volume [em?] 2,16 7.2 8,9 17,7 33,8 42,7
Piloting flow (1) [/min] 6,5 20 25 43 68 76
Response time (2) [ms] <25 <27 <27 <30 <35 <40
Hysteresis [% of the max regulation] <0,1

Repeatability [% of the max regulation] +0,1

Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0+100% step signal

A WARNING

The loss of the pilot pressure causes the undefined position of the main spool.

(2) With pilot pressure = 140 bar

The sudden interruption of the power supply during the valve operation causes the immediate main spool opening A — T or P — A (for option /A).
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.

FX380
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ELECTRICAL CHARACTERISTICS

. Nominal . +24 VbC
Power supplies Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W
; ; Voltage: range +10VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Analog input signals Current: range +20 mA Input impedance:  Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA
current +20 mA @ max 500 Q load resistance

Enable input

Range: 0 + 5 Vbc (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure/force transducer
power supply (only for SP, SL)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,

Alarms valve spool transducer malfunctions, alarm history storage function
Protection degree to DIN EN60529 | IP66/67 with relevant cable gland
Duty factor Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control (SN) or pressure/force control (SP, SL)
by P.1.D. with rapid solenoid switching;protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

USB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET 10 RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 =100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC
A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar
-max fluid temperature = 50°C
HYDRAULIC OPTIONS . A option
A = The standard valve version provides the hydraulic configuration A-T of main spool in ‘rﬂiﬂ%%fglfiﬁiﬁiﬁﬂ‘
absence of electric power supply to the valve. ‘ == ‘
The option /A provides the reverse configuration P-A of main spool in absence of ‘ (’E_IHF"T ‘
electric power supply to the valve. [ to------- i | |
This execution is particularly requested in vertical presses for safety reasons, } b }
because in case of electric power breakdown the P-A configuration of the main spool i A ‘°‘ = 2 A
prevents the uncontrolled and dangerous downstroke of the press ram. ‘ X *-r ﬁ l <T| ‘
! T i
L,,i,; ==,7£,,;7,,7,,J
P T X Y

ELECTRONIC OPTIONS

This option provides 4 = 20 mA current reference and monitor signals, instead of the standard +10 VDC.

Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

Only for SP, SL

This option is available to connect pressure (force) transducers with 4 = 20 mA current output signal, instead of the standard 0 + 10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.

For SN: /Al
For SP, SL: /AC, Al, /CI, /ACI

POSSIBLE COMBINED OPTIONS
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13| CERTIFICATION DATA

Components type

Pilot valve solenoid and LVDT transducer

LVDT main stage transducer

Certifications

Multicertification Group Il ATEX IECEx EAC

cccC

Components Certified code

OZA-LES

ETHA-15

Type examination certificate (1)

ATEX: TUV IT 18 ATEX 068 X
IECEx: [ECEx TPS 19.0004X
EAC:RU C - IT.AX38.B.00425/21

CCC: 2024322307006321

ATEX: TUV IT 16 ATEX 053 X
IECEx: IECEx TPS 16.0003X
EAC:RU C-IT.AX38.B.00425/21
CCC: 2024322315006312

Method of protection

o ATEX ¢ |[ECEx, CCC
Ex I 2G Ex db IIC T6/T5/T4 Gb Ex db IIC T6/T5/T4 Gb
Ex |1 2D Ex tb 1IC T85°C/T100°C/T135°C Db Ex tb IIIC T85°C/T100°C/T135°C Db

® EAC:
1Exd IC T6/T5/T4 Gb
Ex tb 1IC T85°C/T100°C/T135°C Db X

o ATEX
Ex |1 2G Exdb IIC T6 Gb
Ex Il 2D Ex tb llIC T85°C Db
Ex | M2 Ex db IMb
e [ECEx
Ex db IIC T6 Gb
Ex tb I1IC T85°C Db
Ex db IMb
* EAC:
1Exd IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X

e CCC

Ex db IIC T6 Gb

Ex tb I1IC T85°C Db
Temperature class T6 T5 T4 T6
Surface temperature <85°C <100 °C <135°C <85°C
Ambient temperature (2) -40 + +40°C -40 + +55 °C -40 + +70°C 240 = +70 °C

! EN 60079-0 EN 60079-31 IEC 60079-0 IEC 60079-31

Applicable Standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5 factory wired

(1) The type examinator certificates can be downloaded from www.atos.com

(2) The driver solenoid and LVDT transducers are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

14.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

15| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

116] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

16.1 Regulation diagrams, see note

1 = LIQZA (all sizes)

Hydraulic configuration vs. reference signal:

standard option /A

Reference signal 0 ++10V

1oe0mal P A AT
Reference signal 0 +-10V

4+12mA} A—>T P—A

100 80 60 40 20 O

100

80

60

40

20

20 40 60 80 100
20

40

Regulated flow [% of max]

60
80

A>T

100
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1SO 4413).

171

17.2

17.3

17.4

18.5

17.6

17.7

17.8

179

Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

Power supply for driver’s logic and communication (VL+ and VLO0)

The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 pF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the
diagnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.

Pressure or force reference input signal (F_INPUT+) - only SP, SL

Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).

Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.

Flow monitor output signal (Q_MONITOR)

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be soft-
ware set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.

Pressure or force monitor output signal (F_MONITOR) - only for SP, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are 0 + 10 VbcC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE)

To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Fault output signal (FAULT)

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

Remote pressure/force transducer input signal - only for SP, SL

Analog remote pressure transducers or load cell can be directly connected to the driver.

Analog input signal is factory preset according to selected valve code, defaults are £10 VbC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

(1) VF+2avl___| AGND (1)
@ TR NC
NCl__ | EARTH
NCl__ | NC
NCl— | NC
NCl— | NC
EHEW,ELEP| | BP(2 || BC) | Nl | o | Bc@ || BP@ | |[EH.EWELEP
RX+ LINE_AL not used CAN_H | [ONE_B L [RX+
RX- L LINE_B L CAN_H not used L ILINE_A L IRX-
X+ DGNDL|  CAN_GND CAN_GND | |DGND LT
pan +5VL CAN_SHLD CAN_SHLD  ||+5V LT
NC| SHIELD | CAN_L CAN_L |_[SHIELD LINC
(1) FINPUT+|___| F_MONITOR (1)
Q_INPUT+]____| Q_MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
Vit vLO
Va— VO

(1) Connections available only SP, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
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19] ELECTRONIC CONNECTIONS

19.1 Main connections signals

CABLE
ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Vboc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: +10 Voc / +20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: +10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

10 |Q INPUT Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
— * | Defaults are: =10 Voc for standard and 4 = 20 mA for /I option Software selectable

11 F MONITOR Pressure/Force monitor output signal: 10 Voc / 20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable

12 |F INPUT Pressure/Force reference input signal: 10 Vbc / 20 mA maximum range (1) Input - analog signal
- * | Defaults are: 0 + 10 Voc for standard and 4 = 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SL

19.2 USB connector - M12 - 5 pin always present

ENTRELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ¢
5 D+ Data line + (female)
19.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
< 1 18 CAN_GND | Signal zero data line < 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
19.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
< 1 18 DGND Data line and termination signal zero < 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
19.5 EH, EW, El, EP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver

19.6 Remote pressure transducer connector - only for SP, SL

CABLE SP, SL - Single transducer (1)| SF - Double transducers (1)
ENTRANCEs| PIN |SIGNAL TECHNICAL SPECIFICATIONS | NOTES Voltage Current Voltage Current
1st signal transducer Input - analog signal
34 TR1 £10Voc / £20 mA maximum range | Software selectable Connect Connect Connect Connect
Common gnd for transducer power
D 1 35 AGND and signals Common gnd Connect Connect /
36 VF +24V Power supply +24Vbc Output - power supply| ~ Connect Connect Connect Connect

FX380
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E-ATRA remote pressure transducer connection - see tech table GX800

for SP option

E-ATRA

1
.
1
i pressure transducer

CABLE .
ENTRANCE Current signal
VF +24V [36 RED Ve
D1 34 BLACK |vou :‘X ‘ H B}D
r GRAY [SHEELD

BROWN| do not connect| .

Connect the transducer cable to the terminal board of the electronic driver

20] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW LES-SN
LES-SP, SL LES-SN LES-SP, SL
Cables entrance description: @ 2] @

| | © 7 O
(A main connections 7@ 77@ O,

USB connector always present (factory plugged)
€D fieldbus (input) ®
LVDT CONNECTION — Q @@ O@)

€2 fieldbus (output)
pressure transducer
factory wired @ @
(front) (rear) (rear)

(P) threaded plug

® 9008

® 90 ®

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator 5 —]

n°4 M6
Tightening torque 15 Nm

& WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:
Switch Termination enabled

T | OFF | mqim v
2 OFF | ON (2w [»
3 OFF | opedl|30H [P
4 ON | G4m0 [

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | mqfam |»
2 ON ON ([l2m0 [
3 ON orr 30D [
4 OFF | M {+m |

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
24
uss E-A-BTH S P
Bluetooth adapter {
©
7 D) @ 2 é[m Tightening torque: 20 Nm
| =
female (2) | 20
@ E-C-SB-USB/M12
i USB CABLE
| cable length 4m
|
—— LVDT CONNECTION —— LVDT CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view
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20.1 Cable glands and threaded plug for LES-SN - see tech table KX800

- To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity jentrance
Cable entrance A is open for costumers
NP 1 A none none
Cable entrance P are factory plugged
BC, BP, C1
EH“' .EW’ El’,,EP 2 1 c2 Cable entrance A, C1, C2 are open for costumers
via stub
connection A
BC, BP, C1
E'; .EW' El’.E,!D 3 c2 none none Cable entrance A, C1, C2 are open for costumers
aisy chain
connection A

20.2 Cable glands and threaded plug for LES-SP, SL - see tech table KX800

L To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity |entrance | quantity jentrance
D1 Cable entrance A, D1 are open for costumers
NP 2 none none
A Cable entrance P are factory plugged
BC, BP, D1
EH, EW, EI, EP 5 o1 ; o Cable entrance A, C1, C2, D1 are open for costumers
‘via StLi,b” Cable entrance P are factory plugged
connection A @ @ @
O @ O) ©
BC. BP D1 @ @ g
EH EW. El EP ® @ Cable entrance A, C1, C2, D1 are open for costumers
“d' ) h . 4 C1-C2| none none _@@___@@_
aisy ¢ t?'ﬂ Cable entrance P are factory plugged
connection A @@ @ @
® @ @ @
21| AIR BLEEDING
Size 25 Sizes 32, 40 Sizes 50 to 80
1=,
d B
| VY ®
— SP©

{1) Plugged port - do not open

MBV(@‘ I 6

wo_| iy

MA

(2) Air bleeding (MA, MB):

N° 2 plugs G1/4”

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.
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22| INSTALLATION DIMENSIONS [mm]

LIQZA-LES-253

LIQZA-LES-323

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of all cable glands must be considered (see tech. table KX800)
(3) = Not present for /A version

P S A Il
| = |
]
N~
® ®
o
[}
T T
?_j ‘TJw % 8
- 0 © =]
ot ®
N
(3 m— %)
5 85x85 |20 190 100x100 |20 190
LIQZA-LES-403 LIQZA-LES-503
| @
@ s B s s
o N e ‘
= H
(o
§ &
ey
2 8 8 L o
N o3 3 IS
S S
RS — U
— )
I — |
[
o O (
5 125x125 20 190 —
®
5 140x140 20 190
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LIQZA-LES-633 LIQZA-LES-803

381

122
122

142
&
®g®
oo
162
]
Mg ®
i
)20, 58

@O58
\Z

®
5 180x180 40 200 —
©)
5 @250 40 200
(1/ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of all cable glands must be considered (see tech. table KX800)
Q/ = Not present for /A version
@ FASTENING BOLTS AND VALVE MASS
Type Size | Fastening bolts (1) supplied with the valve Mass [kg]
25 4 socket head screws M12x100 class 12.9 158
Tightening torque = 125 Nm '
32 4 socket head screws M16x60 class 12.9 182
Tightening torque = 300 Nm '
40 4 socket head screws M20x70 class 12.9 237
LiazZA Tightening torque = 600 Nm ’
50 4 socket head screws M20x80 class 12.9 316
Tightening torque = 600 Nm ’
63 4 socket head screws M30x120 class 12.9 516
Tightening torque = 2100 Nm '
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 792
RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments GX800 Ex-proof pressure transducer type E-ATRA-7
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX500 Ex-proof digital proportionals with p/Q control P006 Mounting surfaces and cavities for cartridge valves
FX900 Operating and manintenance information for ex-proof proportional valves E-MAN-RA-LES  TES/LES user manual
GS500 Programming tools E-MAN-RA-LES-S TES/LES with p/Q control user manual
GS510 Fieldbus
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Table FX370-3/E

Ex-proof servoproportional 3-way cartridges
piloted, with two LVDT transducers - ATEX, IECEx, EAC, CCC

AEE®

@ spool

@ sleeve

® ex-proof LVDT position transducer
(main stage)

@ proportional ex-proof pilot valve

® ex-proof solenoid

® ex-proof LVDT position transducer

LIQZA-L

Ex-proof digital servoproportional 3-way
cartridges, with two LVDT position
transducers (pilot valve and main stage) for
best accuracy in not compensated flow
regulations.

They are equipped with ex-proof proportional

solenoid and LVDT transducers certified for

safe operations in hazardous environments

with potentially explosive atmosphere.

e Multicertification ATEX, IECEx, EAC and CCC
for gas group Il 2G and dust category Il 2D

e Multicertification ATEX and IECEX for gas
group I M2 (mining)

The flameproof enclosure of solenoid and
transducers prevent the propagation of
accidental internal sparks or fire to the
external environment.

They are also designed to limit the surface
temperature within the classified limits.

(pilot valve) Size: 25 + 80 - not ISO cavity
@ air bleeding LIQZA-L-323L4/*/A c E Max flow: 500 = 5000 I/min
plugged port - do not open QZA-L-323 Max pressure: 420 bar
1] MODEL CODE
| LIQzA /0« -l L |-[2s] (3]s ims] 2] | < |1 * |
Seals material,
see section[8]:
. - =NBR
Ex-proof Series PE = FKM
proportional cartridge number BT = NBR low temp.

Certification:

Multicertification ATEX, IECEx, EAC, CCC:
= omit for Group Il 2G

= Group | (mining) - ATEX, IECEx

L = with two LVDT transducers

Valve size and nominal flow (I/min) at Ap 5 bar:

25 =185
32 =330
40 = 420
50 = 780
63 = 1250
80 = 2100

Options:
A= reversal hydraulic configuration of main
spool: P-A in rest position

Solenoid and transducer (main stage and pilot valve)
threaded connection for cable gland fitting:

M =M20x1,5

Poppet type, regulating characteristics:

L4 = linear

Configuration: 3 = 3 way
functional symbol: Standard

option /A

simplified symbol: Standard

I A

T N

PoT

FX370
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2| ELECTRONIC DRIVERS
Electronic drivers are factory set with max current limitation for ex-proof valves.

Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-LEB-* /A E-BM-LES-* /A
Type digital digital
Format DIN-rail panel
Data sheet GS230 GS240

| 3| GENERAL CHARACTERISTICS
Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 75 years, see technical table PO07

Ambient temperature range Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

Corrosion resistance Salt spay test (EN ISO 9227) > 200 h

) -Flame proof enclosure “Ex d”
Compliance

REACH Regulation (EC) n°1907/2006

Explosion proof protection, see section[9]

-Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 25 32 40 50 63 80
Max regulated flow [I/min]

e S 4 S S - S T I
Max permissible flow 500 850 1050 2000 3100 5000
Max pressure [bar] Ports P, A, T = 420 X =350 Y =10

Nominal flow of pilot valve at Ap = 70 bar [I/min] 4 8 28 40 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,2 0,5 0,7 0,7 0,7
Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160
Piloting volume [ecm?] 2,16 7,2 8,9 17,7 33,8 427
Piloting flow (1) [I/min] 6,5 20 25 43 68 76
Response time (2) [ms] <25 <27 <27 <30 <35 <40
Hysteresis [% of the max regulation] <0,1

Repeatability [% of the max regulation] +0,1

Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0+100% step signal (2) With pilot pressure = 140 bar

| 5] ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree

IP66/67 to DIN EN60529 with relevant cable gland raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 2,5A

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard)

Seals, recommended fluid temperature
HNBR seals (/BT option)

-20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
=-40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7

contamination level longer life | 1ISO4406 class 16/14/11

NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar -max fluid temperature = 50°C

WARNING
The loss of the pilot pressure causes the undefined position of the main poppet.

The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.

FX370
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type LIQZA LIQZA/M LIQZA, LIQZA/M
Component type Pilot solenoid and LVDT transducer LVDT main stage transducer
Certifications Multicertification Group I Multicertification Group | Multicertification Group | and Il
ATEX IECEx EAC CCC ATEX IECEx ATEX |IECEx EAC CCC
Solenoid certified code OZA-T OZAM-T ETHA-15
Type examination certificate (1) ATEX: CESI 02 ATEX 014 ATEX: TUV IT 16 ATEX 053X
IECEx: [ECEx CES 10.0010x ATEX: CESI 03 ATEX 057x ICEX: [ECEX TPS 16.0003X
EAC:RU C - IT.AX38.B.00425/21 | IECEx: IECEx CES 12.0007x EAC:RU C - IT.AX38.B.00425/21
CCC: 2024322307005903 CCC: 2021322315004329
Method of protection e ATEX o ATEX e ATEX
Ex Il 2G Ex db IIC T4/T3 Gb Ex M2 Ex db | Mb Ex Il 2G Ex db IIC T6 Gb
Ex 112D Ex tb llIC T135°C/T200°C Db | e |[ECEX Ex I 2D Ex tb IIIC T85°C Db
o [ECEX Ex db | Mb o [ECEx
Ex db IIC T4/T3 Gb Ex db IIC T6 Gb
Ex tb 1IC T135°C/T200°C Db Ex tb 1IC T85°C Db
e EAC * EAC:
1Ex d lIC T4/T3 Gb X 1Ex d lIC T4/T3 Gb X
Ex tb [1IC T135°C/T200°C Db X Ex tb 1IC T135°C/T200°C Db X
e CCC e CCC
Ex db IIC T4/T3 Gb Exd IIC T6 Gb
Ex tb [1IC T135°C/T200°C Db Ex tD A21 IP66/IP67 T85°C
Temperature class T4 T3 - T6
Surface temperature <135°C <200 °C <150 °C <85°C
Ambient temperature (2) -40 = +40°C | -40 = +70°C -20 = +60 °C -40 = +70°C (3)
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC)
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC)
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC)
Cable entrance: threaded connection M = M20x1,5
(1) The type examination certificates can be downloaded from www.atos.com

(2) The solenoids Group Il are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

(3) For Group | (mining) the temperature range is -20°C + +70°C

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

Pilot valve solenoid and LVDT transducer

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

(® screw terminal for additional equipotential grounding

Solenoid wiring

O[] 1 = Coil PCB 3 poles terminal board

gpL] 2 = GND  suitable for wires cross sections

0« 1 3 = Coll up to 2,5 mm? (max AWG14)

Position transducer wiring

0F 1 = Output signal PCB 4 poles terminal board
OrL] 2 =Supply-15V suitable for wires cross sections
0. 3 =Supply +15V up to 2,5 mm? (max AWG14)
0[] 4 =cND

LVDT main stage transducer
3

n°5 M4x20
locking torque 4Nm

@ transducer cover with threaded connection for cable gland fitting
(@ transducer terminal board for cables wiring

® ex-proof protection for LVDT transducer

@ LVDT transducer

® screw terminal for additional equipotential grounding

Transducer wiring - view from X

Do not connect
Supply +15V
= GND

= Output signal
= Supply -15V

1
2
3
4
5
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

9.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

. Temperature class Max surface temperature [°C] Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group |l Group | Group I
40 °C - T4 150 °C 135°C - 90 °C
60 °C - - 150 °C - 110 °C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C

CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech. table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

[11] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C) 1 e

80

11.1 Regulation diagrams, see note

60

1 =LIQZA (all sizes) 40

. " . . 20
Hydraulic configuration vs. reference signal:

100 80 60 40 20 O

Regulated flow [% of max]

standard option /A 2 20 40 o0 80 100
Reference signal 0 ++10V 0
1oomal PA AT .
Reference signal 0 +-10V
4+12mA} A>T P—A ok :30
00

Stroke [% of max]

12 AIR BLEEDING

Size 25 Sizes 32, 40, 50 Sizes 63 and 80

i '_ 6 L= '_ 10
sor— - "
MBE—_| -

xi  ° |weo—a@l °
MA ©) MA@ (3

(1) Plugged port - do not open

(2) Air bleeding (MA, MB):
N° 2 plugs G1/4”

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs MA and MB shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

@ External pilot pressure (X1):
N° 1 plug G1/4” for sizes 32 to 100

13] FASTENING BOLTS AND VALVE MASS

Type Size Fastening bolts (1) supplied with the valve Mass [kg]
25 4 socket head screws M12x100 class 12.9 158
Tightening torque = 125 Nm ’
32 4 socket head screws M16x60 class 12.9 182
Tightening torque = 300 Nm '
40 4 socket head screws M20x70 class 12.9 237
LIGZA Tightening torque = 600 Nm '
50 4 socket head screws M20x80 class 12.9 316
Tightening torque = 600 Nm ’
63 4 socket head screws M30x120 class 12.9 516
Tightening torque = 2100 Nm '
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 79,2
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INSTALLATION DIMENSIONS [mm]

LIQZA-L-253 LIQZA-L-323
Do 0@
]
] — .
| e L e
I . I
2 - . .
® EE@ . Wﬁ QO)
T T o . b ™ o - = g
| 15 ) BRE :
@ | [ awma Z
s  — =
B 3
(2) @)
5 85x85 |20 115 5 100x100 |20 115
LIQZA-L-403 LIQZA-L-503
0o L Do
]
o [l
of o =
. 1
—= || e w | e
S [eV)
HEREE I
— B [
% — - [ ;ﬂ;&&o
] mo = = =
5 125x125 20 115
@
5 140x140 20 115

(? = The dimensions of all cable glands must be considered (see tech. table KX800)
(2) = Not present for /A version

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZA-L-633 LIQZA-L-803

0@

_ - - N pas — - .
8 q — ‘ HQ) “ D ‘ ﬁ®
| d - | E -
Al 5 T 3
2 g 8 3
.
& 5
I — [ —

=
O
()

®
=
O
)

5 180x180 40 126 —
@

5 2250 40 126

@ = The dimensions of all cable glands must be considered (see tech. table KX800)

@ = Not present for /A version

Note: for mounting surface and cavity dimensions, see table PO06

15| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments KX800  Cable glands for ex-proof valves

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, P006 Mounting surfaces and cavities for cartridge valves
PESO, CCC

FX900  Operating and maintenance information for ex-proof proportional valves
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Table FX130-8/E

Ex-proof digital proportional directional valves high performance
direct, with on-board driver, LVDT transducer and positive spool overlap - ATEX, IECEx, EAC, CCC

® Ex-proof solenoid
@ Ex-proof LVDT transducer

@ Ex-proof cable glands
Bluetooth/USB connection

atos A

——=CONNECT

P/Q

@

& x
= ;
i 3 °
A B
3 2 1 3 4
DKZA-TES-SN-NP-17*

@ Valve body (® Ex-proof electronics housing
@ Spool ® Ex-proof digital driver

Cce

DHZA-TES, DKZA-TES

Ex-proof digital high performances
proportional valves, direct, with LVDT
position transducer and positive spool
everlap for best dynamics in directional
controls and not compensated flow
regulations.

They are equipped with ex-proof on-board
digital driver, with LVDT transducer and
proportional solenoids certified for safe
operations in hazardous environments with
potentially explosive atmosphere.

e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or fire
to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.
DHZA:

Size: 06 - ISO 4401
Max flow: 60 I/min
Max pressure: 350 bar

DKZA:

Size: 10 - ISO 4401
Max flow: 150 Vmin
Max pressure: 315 bar

1] MODEL CODE

| DHZA -[TES|-|SN|-|NP|-|0
Ex-proof proportional
directional valves, direct
DHZA = size 06
DKZA = size 10
TES = on-board driver and
LVDT transducer
Alternated p/Q controls, see section [5]:
SN = none
SP = pressure control (1 pressure transducer)
SF = force control (2 pressure transducers)
SL = force control (1 load cell)
Fieldbus interface, see section [4]:
NP = Not Present
BC = CANopen EW = POWERLINK
BP = PROFIBUS DP  El = EtherNet/IP
EH = EtherCAT EP = PROFINET RT/IRT
Valve size ISO 4401:  0=06 1=10
Configuration: Standard Option /B
A B Z‘ & A B
51= R o
P T b a P T
A B %] E A B
_ X Ok
53= T [f ' 7113' MY T
P T b a P T
A B Z‘ & A B
71: MXTT%’& <] D TT()(
a PT b a P T b
A B Z‘ E A B
[ R L1
72= AR o BRI o
a P T b a P T b
A B %‘ E A B
_ SV RYAEES VX KAk VX
R hAISIE SRRy
a P T b a P T b

SaN

L = linear

Q = for P/Q controls

s ] [ s

Seals material,
see section [9]:

- =NBR
Series PE = FKM
number BT = NBR low temp.

Hydraulic options (2):
B = solenoid with on-board digital driver

at side of port A (3)
Y = external drain

Electronic options (2):

C = current feedback for pressure
transducer 4 + 20 mA
(only for TES-SP, SF, SL)

I = current reference input
and monitor 4 = 20 mA

Cable entrance threaded connection:
M = M20x1,5

Spool size: 14 (L) 1(L) 2(S) 3(L,S,D) 5(L,SD,Q)
DHZA = 1 4,5 8 18 28
DKZA = - - - 45 75
Nominal flow (I/min) at Ap 10 bar P-T, see section

Spool type, regulating characteristics, see section |16]

S = progressive D = differential-progressive
P-A=Q, B-T=Q/2

P-B=Q2, AT=Q

(1) Only for DKZA-*-S5 the spool overlapping type 2 provides the same characteristic of type 1, but in central position the internal leakages from

P to A and B are drained to tank, avoiding the drift of cylinders with differential areas

(2) For possible combined options, see section [15]

(3) In standard configuration the solenoid with on-board digital driver and position transducer are at side port B

FX130

PROPORTIONAL VALVES 76



| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the

user manuals included in the E-SW-SETUP programming software.

@ VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

[5] P [m] [E] R
2 Download on the ' ¥ »  GETITON [-1; Sl ©wn EXPLORE ITON
@& AppStore R ® Google Play it ww AppGallery
E ATt ERAE

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4| FIELDBUS - see tech. table GS510

Bluetooth or USB connection

E-A-BTH adapter

mobile App

E-C-SB-USB/M12 cable ‘
E-A-SB-USB/OPT isolator

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions

allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SF and SL) to the basic functions of proportional directional valves flow regu-
lation. A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve’s driver (1 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). The alternated pressure control (SP) is possible only for specific installation conditions.

| 6| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table GX004

Explosion proof protection, see section [11]
-Flame proof enclosure “Ex d”

Compliance -Dust ignition protection by enclosure “Ex t”

REACH Regulation (EC) n°1907/2006

RoHs Directive 2011/65/EU as last update by 2015/863/EU
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HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZA DKZA
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /Y) Y = 10

Configuration 51,53,71,73 51,53,71,73 72
Spool type and size L14 | L1 [ s2 [ 13,53,D3 |L5S5D5 Q5] L3,S3,D3 |L5,S5,D5Q5) S5
Nominal flow

[I/min] at Ap= 10 bar 1 4,5 8 18 28 45 75 75

Ap P-T at Ap= 30 bar 17 8 14 30 50 80 130 130

max permissible flow 2,6 12 21 40 60 90 150 150

Ap max P-T [bar] 70 70 70 50 50 40 40 40
Leakage [em?®/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (1) [ms] <20 <25

Hysteresis <0,2 [% of max regulation]

Repeatibility + 0,1 [% of max regulation]

Thermal drift zero point displacement < 1% at AT = 40°C

(1) (0-100% step signal)
. ELECTRICAL CHARACTERISTICS

Power supplies Reotiiad and fitered . VoS = 20 - 32 Viaax (ripple max 10 % VPP)

Max power consumption 35W

olage: fange =10 Voo (24 Vwxioleran) nputimpedance 1> 50161

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA
current +20 mA @ max 500 Q load resistance

Enable input

Range: 0 + 5 VDC (OFF state), 9 + 24 VbC (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA,
external negative voltage not allowed (e.g. due to inductive loads)

Pressure/force transducer
power supply (only for SP, SF, SL)

+24\VDCc @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529

IP66/67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control (SN) or pressure/force control (SP, SF, SL)
by P.1.D. with rapid solenoid switching; protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

usB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET 10 RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C
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CERTIFICATION DATA

Valve type

DHZA, DKZA

Certifications

Multicertification Group I

ATEX IECEx

EAC CcCC

Solenoid

Single solenoid

Double solenoid

Solenoid certified code

OZA-TES

OZA-TES, OZA-A

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o [ECEX: IECEx TPS 19.0004X

o CCC: 2024322307006321

¢ EAC:RU C - IT.AX38.B.00425/21

o ATEX: TUV IT 18 ATEX 068 X

o [ECEx: IECEx TPS 19.0004X

e CCC: 2024322307006321

o ATEX: CESI 02 ATEX 014

o [ECEx: IECEx CES 10.0010x

e CCC: 2024322307005903

e EAC:RU C - IT.AX38.B.00425/21

Method of protection

e ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 1 2D Ex tb 11IC T85°C/T100°C/T135°C Db

¢ |ECEx, CCC: Ex db IC T6/T5/T4 Gb;
Ex tb I1IC T85°C/T100°C/T135°C Db

e EAC: 1Ex d IIC T6/T5/T4 Gb X;

e ATEX: Ex Il 2G Ex db IIC T4/T3 Gb;
Ex 11 2D Ex tb 1IC T135°C/T200°C Db

¢ |[ECEx, CCC: Ex db IIC T4/T3 Gb;
Extb I11C T135°C/T200°C Db

® EAC: 1Exd lIC T4/T3 Gb X;

Ex tb 1IC T85°C/T100°C/T135°C Db X Ex tb 1IC T135°C/T200°C Db X

Temperature class T6 T5 T4 T4 T3
Surface temperature <85°C <100 °C <135°C <135°C <200 °C
Ambient temperature (2) -40 = +40°C | -40 = +55°C | -40 + +70°C _40 = +40 °C 40 = +70 °C
Applicable Standards EN 60079-0 EN 60079-1 EN 60079-31

IEC 60079-0 |IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

11.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

12| CABLE GLANDS
Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13| HYDRAULIC OPTIONS

B
Y

Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 17.1
Option /Y is mandatory if the pressure in port T exceeds 210 bar

ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

C = Only for SP, SF, SL
Option /C is available to connect pressure (force) transducers with 4 = 20 mA current output signal, instead of the standard +£10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or £20 mA.

15| POSSIBLE COMBINED OPTIONS

For SN: /BI, /BY, /IY
For SP, SF, SL: /BI, /BY, /IY, /CI, /BCI, CIY, BCIY
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DIAGRAMS - based on mineral oil 1ISO VG 46 at 50 °C

16.1 Regulation diagrams - values measure at Ap 30 bar P-T

0 P—>B|P—>A & Pl>B[P—>]a
_ A>T |[B—>T .\ A>T |B>T
c 8 s 12
£ 5 \ /
3 ¢ ; 39
e} 2 el
2 4 g 0
3 3 3 3
(@) (@)
S S 11— £ 3
\ /
. L [ , \\ /
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DHZA Stroke [% of max] DHZA Stroke [% of max]
1=1L114 2 = L1 3 =252
o P>B|P—>A o Pl>B[P—a
= A>T BT - A—>T|B—>T
< 24 < 40
£ \ / £ \ /
§ 18 5 § 30 3
o 4 4 o 7 7
[0} [0}
E 12 6 5 E 20 8
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o \ o« 9 \
0 SNy . ~\ | /T
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DHZA Stroke [% of max] DHZA Stroke [% of max]
4 =13 5=83 6=D3 7=15 8=58 9=D5
o0 P—>B | P—>A 130 Pl>B|P—a
_ A—>T|B—>T — N A>T BT Y
< 80 £ 120
£ £ \‘\ /
iy fi 1
o 1 10 o
£ 40 4 £ o0 14
=) =} 15
o) 12 12 o) 15
2 20 NS & 30 N
0 x\ // 0 % //
-100 -80 -60 -40 -20 0 720 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DKZA Stroke [% of max] DKZA Stroke [% of max]
10 = L3 11 = S3 12 = D3 13 = L5 14 =S5 15 = D5
100 . e . N
. 16 Q5 spool type is specific for alternate P/Q controls in combination
s A>T Bl»T with S* option of digital integral drivers (see tech table FX500).
E 80 It allows to control the pressure in A port or B port and it provides a
\Oo safety central position (A-T/B-T) to depressurize the actuator cham-
= 60 bers.
g The strong meter-in characteristic makes the spool suitable for both
§ 40 pressure control and motion regulations in several applications.
[}
s P»B\ P>A
5 20
o
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
16 =Q5
Note:
Hydraulic configuration vs. reference signal for configurations 71 and 73 (standard and option /B)

Reference signal 102 : ES%VA }P —A/B—>T Reference signal 102 : 41%X }P —B/A=>T
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

17.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

17.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active
the diagnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

17.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.
17.4 Pressure or force reference input signal (F_INPUT+) - only SP, SF, SL
Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).
Reference input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.
17.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
17.6 Pressure or force monitor output signal (F_MONITOR) - only for SP, SF, SL
The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, force reference).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
17.7 Enable input signal (ENABLE)
To enable the driver, supply a 24 VbC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.
17.8 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 ~ 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.
17.9 Remote pressure/force transducer input signal - only for SP, SF, SL
Analog remote pressure transducers or load cell can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

1) VFeoav] | AGND (1)
) TR | TR2 5]
NC|__ | EARTH
NCl__ | NC
NC|__ | NC
NC|| NC
EHEW,ELEP| | BP(2 || BC@ | o | o | Bc@ || BP@ | [EHEW,ELEP
RX+ L LINE_AL] not used CAN_H | [CNE_B | [RX+
RX- ] LINE_B CAN_H not used | ICINE_A | [RX-
X+ | DGND||{  CAN_GND CAN.GND | |DGND | [Tx+
jran +5VL|  CAN_SHLD CAN_SHLD | |+5V | [T%-
NCL SHIELD] | CAN_L CAN_L | [SHIELD | [NC
(1) FINPUT+___| F_MONITOR (1)
Q_INPUT+|___| Q_MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
[V — VLO
V2R VO

(1) Connections available only SP, SF, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
(3) Connection available only SF
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19] ELECTRONIC CONNECTIONS

19.1 Main connections signals

CABLE
ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 \'(} Power supply O Vbc Gnd - power supply

2 V+ Power supply 24 Vbc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: 10 Voc / 20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: £10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

10 Q INPUT Flow reference input signal: £10 Voc / £20 mA maximum range Input - analog signal
— * | Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

1 F MONITOR Pressure/Force monitor output signal: 10 Voc / +20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: £10 Voc for standard and 4 + 20 mA for /I option Software selectable

12 |F INPUT Pressure/Force reference input signal: +10 Voc / £20 mA maximum range (1) Input - analog signal
- * | Defaults are: =10 Voc for standard and 4 + 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SF, SL

19.2 USB connector - M12 - 5 pin always present

ENTTORGGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ‘ |
5 |Dp+ Data line + (female)
19.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 | CAN_SHLD| Shield 15 CAN_SHLD | Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
19.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 | SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
19.5 EH, EW, El, EP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 1 18 TX+ Transmitter ‘ 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver
19.6 Remote pressure transducer connector - only for SP, SF, SL
CABLE SP, SL - Single transducer (1)| SF - Double transducers (1)
ENTRANCES| PIN | SIGNAL TECHNICAL SPECIFICATIONS | NOTES Voltage Current Voltage Current
2nd signal transducer Input - analog signal
D 1 33 |TR2 +£10 Ve / £20 mA maximum range | Software selectable / Connect Connect
1stignal transducer Input - analog signal
34 TR1 £10 Voc / £20 mA maximum range | Software selectable Connect Connect Connect Connect
Common gnd for transducer power
D 2 35 AGND and signals Common gnd Connect Connect /
36 VF +24V Power supply +24Vbc Output - power supply| ~ Connect Connect Connect Connect
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E-ATRA remote pressure transducer connection - see tech table GX800

for SP option for SF option ,
1
CABLE ' . -
ENTRANCE 1 Currentsignal press&éc\trgwéducer

| D 1 VF +24V |36 RED Vi
i R |34 BLACK |Vout :
ABLE 3
ENTRANGE ! Current signal ores TR | or GRAY |SHED :MB—B]D
D1 }Mﬁ RED [V L BROWNIawcomen]
TR1 34 BLACK | Vout CABLE . EATRA
TGRAY SHIELD ) :tﬂg—@ﬂ ENTRANCE Current signal presstr ransducer
BROWN]| do not connect |

— D 2 VF +24V |36 RED Vi
- TR2 33 BLACK |Vout :‘E ‘H %}D

GRAY  [SHIELD .
BROWN] donot connect|

|
Connect the transducer cable to the terminal board of the electronic driver Connect the transducers cables to the terminal board of the electronic driver

20] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW TES-SN
TES-SP, SF, SL TES-SN TES-SP, SF, SL

Cables entrance description: @ Z] @ @ Z] @

—O| e1t0 O
@%

(A) main connections
USB connector always present (factory plugged)

€9 fieldous (input)

@ fieldbus (output)

pressure transducer 1

pressure transducer 2 (factory plugged)
(p) threaded plug

® 8098
&
?
® 00 ®

COIL CONNECTION /
only for double solenoid version - factory wired @ @
(for single solenoid version - factory plugged) (fronD) (rean) (rean)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator 5 —]

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Terminal board - see section 18

Switch Termination enabled

T | OFF | o qiem |
2 OFF ON (fl2m [
3 OFF | ope (T]3CH [
4 ON O (4@ [»

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | wmo qqfimm |
2 ON ON (flam0 [I»
3 ON ore dJ3M0 [I»
4 OFF | B (j40W [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
uss E-A-BTH - P 24
Bluetooth adapter (

2 @\ll@:l g[m Tightening torque: 20 Nm
} 58 =

female (2) | _
i E-C-SB-USB/M12 -

3) i USB CABLE 3)
| cable length 4m
[
—— COIL CONNECTION —— COIL CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view (8) For configuration 51 and 53 do not remove the metallic protection cap
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20.1 Cable glands and threaded plug for TES-SN - see tech table KX800

- To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity jentrance | quantity jentrance
Cable entrance A is open for costumers
NP 1 A none none
Cable entrance P are factory plugged
BC, BP, CH
EH“‘ I.EW' El’,,EP 2 1 c2 Cable entrance A, C1, C2 are open for costumers
via stub
connection A
BC, BP, CA
E.‘H’ EW' El'.E,!D 3 c2 none none Cable entrance A, C1, C2 are open for costumers
daisy chain
connection A

20.2 Cable glands and threaded plug for TES-SP, SF, SL - see tech table KX800

. To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity |entrance| quantity |entrance
SP D
(SP) Cable entrance A , D1 are open for costumers
NP (SF) D2 none none
(sL) Cable entrance P, D2 are factory plugged (1)
A
BC. BP, (SP) D1-D2
EH, EW, EI, EP (SF) o ; - Cable entrance A, C1, C2, D1 are open for costumers
“via stub” Cable entrance P, D2 are factory plugged (1)
connection (SL) A
BC. BP sp D1-D2 T g
EH EW EI‘ EP (SP) @ @ Cable entrance A, C1, C2, D1 are open for costumers
“dY o h - (SF) | C1-C2| none none _@@_—_@@_
aisy ¢ t'am (sL) Cable entrance P, D2 are factory plugged (1)
connection A @@ @@
o) g & @

(1) Remove plug D2 for second transducer connection of SF version

21] FASTENING BOLTS AND SEALS

N

=

DHZA

DKZA

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:
4 OR 108;
Diameter of ports A, B, P, T: @ 7,5 mm (max)

1 OR 2025
Diameter of port Y: @ = 3,2 mm (only for /Y option)

Seals:
5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

10R 108
Diameter of port Y: @ = 5 mm (only for /Y option)
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22| INSTALLATION DIMENSIONS FOR DHZA [mm]

ISO 4401: 2005

Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface: 4401-03-03-0-05 without port X)

DHZA-TES-05*

(1) = Air bleeding

DHZA-TES-05*/B

Mass [kg]
DHZA-TES-05 7,2
DHZA-TES-07 8,9

@ = The dimensions of cable glands must be considered (see tech table KX800)

©.9 9
O et ﬂ ® 3f s
O | -
O |8 T I
Q < 1 — 1)
-/
O gl Py P gl
Dl L b
45 81 195 6 6 195 81
65 282 282
53 DHZA-TES-07* DHZA-TES-07*/B 58
(2) 20 % (2)
SEati & 3 ifSREE
> ﬂ — 3 %
N T P4
1) S - 1)
> S UL
— [ izl
83.5 66 195 6 6 195 66 83.5
350.5 350.5

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
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23| INSTALLATION DIMENSIONS FOR DKZA [mm]

1SO 4401: 2005

o
S
Y
© ©
@
0~—"0
65

© 9 © [

DKZA-TES-15*

Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface: 4401-05-05-0-05 without port X)

DKZA-TES-17*

]
'
195 100 83

384

(1) = Air bleeding

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

- it
s B
20
i1 iE
195 115
316
-5—8-20
Eﬁb@

DKZA-TES-15*/B

Mass [kg]
DKZA-TES-15 9
DKZA-TES-17 10,7

a
ne%s
s

195

316

DKZA-TES-17*/B

83

195

@ = The dimensions of cable glands must be considered (see tech table KX800)

RELATED DOCUMENTATION

GS510 Fieldbus

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC
FX500 Ex-proof digital proportionals with p/Q control

FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools

GX800 Ex-proof pressure transducer type E-ATRA-7

KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves

E-MAN-RA-LES

TES/LES user manual

E-MAN-RA-LES-S TES/LES with p/Q control user manual
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Table FX120-4/E

Ex-proof proportional directional valves high performance
direct, with LVDT transducer and positive spool overlap - ATEX, IECEx, EAC, PESO, CCC or cULus

€&
EAL

GUS

DHZA-T, DKZA-T

Ex-proof high performance proportional
valves direct, with LVDT position transducer
and positive spool overlap, for best dynamics
in directional controls and not compensated
flow regulations.

They are equipped with ex-proof proportional
solenoids and LVDT transducer certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

Certifications:
e Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D
o Multicertification ATEX and IECEx
for gas group I M2 (mining)
e cULus North American certification
for gas group C&D

LISTED The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the external

DHZA-T-05* environment.
The solenoids are also designed to limit the

@ valve body surface temperature within the classified limits.

® spool DHZA: DKZA:

_proof solenoi Size: 06 - ISO 4401 Size: 10 - 1SO 4401
% zi_p;ggf E?/ng]Otlrinsducer c € Max flow: 60 I/min Max flow: 150 /min
P Max pressure: 350 bar Max pressure: 315 bar
1] MODEL CODE
| DHZA Ix]-[T]-[o] [71 L|[s]r[m]r[=]r[=] [«]1 s
Ex-proof proportional Seals material,
directional valves, direct see section @ :
DHZA = size 06 - =NBR
DKZA = size 10 Series PE =FKM
number |BT =HNBR (2)
Certification type:
Multicertification Voltage code: )
ATEX, IECEx, EAC, PESO, CCC: - = Zt(_:lndard coil for 24 VbC Atos
- —omi rivers
M = %Tgufgﬂ ((%rrr%%ﬁ]g)ZG 1ot 24 = optional coil for 24 Vb low
current drivers
North American Certification:
UL =cULus Options (3):
B = solenoid and position transducer at
T = with LVDT transducer side of port A
C = position transducer with current feedback
Valve size ISO 4401: 4+20 mA
0=06 1=10 Y = external drain
Solenoid and transducer threaded connection
Configuration: Standard Option /B for cable gland fitting:
GK = GK-1/2" - not for cULus (4)
M3 q M = M20x1,5 - not for cULus
I o A2 NPT = 1/2" NPT
51= H [ X] PT X T TW
S ’ : & ! Spool size: 14 (L) 1(L) 2(S) 3(LSD) 5(LSD)
A B A B
= 1 45 8 18 28
_ X WA [k DHZA ,
53= 44 nabALS] DKzA = - - - 45 75
P T a P T

ne MEH

P T

A 8
me WEITTY

M
A B Z‘ E A B

Nominal flow (I/min) at Ap 10 bar P-T

Spool type, regulating characteristics:
L = linear

S = progressive D = differential-progressive

P-A=Q, B-T=Q/2

P-B=Q2, AT=Q

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (3) Possible combined options: /BC, /BY, /CY, /BCY (4) Approved only for the Italian market
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2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-TEB-* /A E-BM-TES-* /A
Type digital digital
Format DIN-rail panel

Data sheet GS230 GS240

| 3] GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, see technical table POO7

Ambient temperature range

Standard = -20°C + +70°C /PE option =-20°C + +70°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model DHZA DKZA
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T =210 (250 with external drain /Y) Y =10 T = 210 (250 with external drain /Y) Y =10
Configuration 51,53,71,73 51,53,71,73
Spool type L14| L1 | S2 L3, S3, D3 L5, S5, D5 L3, S3, D3 L5, S5, D5
Max flow [I/min]
Ap=10bar | 1 |45/ 8 18 28 45 75
Ap P-T Ap=30bar | 1,7] 8 | 14 30 50 80 130
max permissible flow | 26| 1 | 21 40 60 90 150
Ap max P-T [bar] | 70 | 70 | 70 50 50 40 40
Leakage [em?®/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (1) [ms] <20 <25
Hysteresis [% of max regulation] <0,2
Repeatibility [% of max regulation] +0,1

Thermal drift

zero point displacement < 1% at AT = 40°C

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [ 2]

(1) 0-100% step signal

| 5] ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European stan-
dards ISO 13732-1 and EN982 must be taken into account

Protection degree with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

E SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult Atos Technical Office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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CERTIFICATION DATA

Valve type

DHZA, DKZA

DHZA/M, DKZA/M

DHZAJUL, DKZA/UL

Certifications

Multicertification Group |1

ATEX, IECEXx, EAC, PESO, CCC

Multicertification Group |
ATEX IECEx

North American
cULus

Solenoid cerified code

OZA-T

OZAM-T

OZA-T/EC

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x

EAC:RU C - IT.AX38.B.00425/21

PESO: P588812/1
CCC: 2024322307005903

ATEX: CESI 03 ATEX 057x
IECEx: IECEx CES 12.0007x

20170324 - E366100

Method of protection

® ATEX
Ex 11 2G Ex db IIC T4/T3 Gb

e ATEX
Ex I M2 Ex db | Mb

Ex |1 2D Ex tb I1IC T185°C/T200°C Db| ® IECEX

e [ECEXx
Ex db IIC T4/T3 Gb

Ex tb I1IC T135°C/T200°C Db

e EAC
1Ex d IIC T4/T3 Gb X

Ex tb 1IC T135°C/T200°C Db X

* PESO
Ex db IIC T4/T3 Gb
e CCC
Exd IIC T4/T3 Gb
Ex tD A21 IP66/IP67
T135°C/T200°C

Ex db I Mb

e UL 12083
Class I, Div.l, Groups C & D
Class I, Zone |, Groups IIA & IIB

Temperature class

T4 T3

T4 T3

Surface temperature

<135°C <200°C

<150°C

<135°C < 200°C

Ambient temperature (2)

-40 + +40°C

-40 + +70°C

-20 + +60°C

-40 + +55°C -40 + +70°C

Applicable standards

EN 60079-0
EN 60079-1
EN 60079-31

IEC 60079-0
IEC 60079-1
IEC 60079-31

UL 1203 and UL429,
CSA 22.2 n°30
CSA 22.2n°139-13

Cable entrance: threaded connection

GK =CGK-1/2" M=

M20x1,5 NPT = 1/2” NPT

1/2” NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS WIRING

Multicertification

3
n°8 M4x20 I

locking torque 4Nm ﬁ
ﬁ S (

CICIOICIC)

Solenoid wiring

0] 1 = Coil
O] 2 =GND
0~[] 3 = Cail

Position transducer wiring

0Ll 1 = Output signal
O] 2 = Supply-15V
0rL] 3 =Supply +15V
0[] 4 =GND

solenoid cover with threaded connection for cable gland fitting
transducer cover with threaded connection for cable gland fitting
solenoid terminal board for cables wiring

transducer terminal board for cables wiring

screw terminal for additional equipotential grounding

PCB 3 poles terminal board
L suitable for wires cross sections
up to 2,5 mm? (max AWG14)

PCB 4 poles terminal board
suitable for wires cross sections
up to 2,5 mm? (max AWG14)

cULus certification

3
n°8 M4x20 I
locking torque 4Nm ﬁ
i

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

Solenoid wiring

1=C
2 = GND
3 =C

Position transducer wiring

Output signal
Supply -15V
Supply +15V
GND

BWN =
o non

A Pay attention to respect the polarity

oil+  PCB 3 poles terminal board suggest-
ed cable section up to 1,5 mm? (max
oil-  AWG16), see section [9] note 1

alternative GND screw terminal
connected to solenoid housing

PCB 4 poles terminal board
suggested cable section up
to 1,5 mm? (max AWG16),
see section [9] note 1

FX120
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e Overall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Temperature class Max surface temperature [°C] Min. cable temperature [°C]

Max ambient temperature [°C]

Group | Group Il Group | Group |l Group | Group Il
40°C - T4 150°C 135°C - 90°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

cULus certification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C

T4

135°C

100°C

70°C

T3

200°C

100°C

CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2", 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

11| OPTIONS

B = Solenoid and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see section [12]
C = Position trasducer with current feedback 4+20 mA, suggested in case of long distance between the electric driver and the proportional valve
Y = External drain, to be selected if the pressure at T port is higher than the max allowed limits

11.1 Possible combined options: /BC, /BY, /CY, /BCY

FX120 PROPORTIONAL VALVES 20



12| DIAGRAMS - based on mineral oil ISO VG 46 at 50°C

Regulation diagrams of valves with configrations 51, 53, 71, 73 (positive spool overlap) - values measure at Ap 30 bar P-T
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13| FASTENING BOLTS AND SEALS
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13 = L5 14 =85 15 = D5

100

DHZA

DKZA

Fastening bolts:

4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Seals: Seals:

4 OR 108; 5 OR 2050;

Diameter of ports P, A, B, T: & 7,5 mm (max) Diameter of ports P, A, B, T: & 11,5 mm (max)

1 OR 2025 10R 108

Diameter of port Y: @ = 3,2 mm (only for /Y option) Diameter of port Y: @ = 5 mm (only for /Y option)

FX120
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INSTALLATION DIMENSIONS FOR DHZA [mm]

1SO 4401: 2005 (see table PO05) Mass [kg]
Mounting surface: 4401-03-02-0-05 DHZA-T-05 [ 4,0
(for /Y surface: 4401-03-03-0-05 without port X) DHZA-T-07 | 5,1
DHZA-T-05* DHZA-T-05*/B
= | o s [
ES w § Ee
‘ v P
o ©
@ — ﬁ  e—]
| — [ —— I B [ —
15 66 155.5 25|25 155.5 66 15)
236.5 50 | 236.5
DHZA-T-07* DHZA-T-07*/B
[ ao=3] atos
== ==
aosA| E=re\ aosA| dos A
I —  —) —
[ e— [ mm— ’7 *‘ [ e—1 —
80.5 66 155.5 155.5 66 80.5
302 302
@ INSTALLATION DIMENSIONS FOR DKZA [mm]
1SO 4401: 2005 (see table PO05) Mass [kg]
Mounting surface: 4401-05-04-0-05 DKZA-T-15 [ 6,2
(for /Y surface: 4401-03-03-0-05 without port X) DKZA-T-17 | 7,8
DKZA-T-15* DKZA-T-15*/B
S ==
Fos A Ey
== 4 — 3 = m *=1
o o S o o g g
= — 3
155.5 100 15 65 15 100 155.5
2705 2705
DKZA-T-17* DKZA-T-17*/B
[—==2]
I aus _— J ECS .
[ e (11— S 1 M =7 ——
— — — — — —]
*‘ N | —1 —, | — — ’7
155.5 100 80.5 80.5 100 155.5
336 3 3 336

16| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, PESO, CCC
X030 Summary of Atos ex-proof components certified to cULus
FX900 Operating and manintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves
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Table FX230-7/E

Ex-proof digital proportional directional valves high performance
piloted, with on-board driver, two LVDT transducers and positive spool overlap - ATEX, IECEx, EAC, CCC

EO

1®

EAL

@ Valve body

® Spool

® Ex-proof pilot valve ®
@ Ex-proof solenoid @

with LVDT transducer
® Ex-proof LVDT transducer

®

A B

1
DPZA-LES-SN-NP-27*

2

®

Ex-proof electronics housing
Ex-proof digital driver
Ex-proof cable glands
Bluetooth/USB connection

atos A

——=CONNECT

P/

CONTROL

Ce

1] MODEL CODE

| DPZA - |LES
Ex-proof

proportional directional valve,

piloted

LES = on-board driver and
two LVDT transducers

Alternated p/Q controls - see section[5]:
SN = none

SP = pressure control (1 pressure transduc
SF = force control (2 pressure transducers)
SL = force control (1 load cell)

[we|-l2] (7]

er)

Fieldbus interface, see section[4]:
NP = Not Present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

EW = POWERLINK
El = EtherNet/IP

EP = PROFINET RT/IRT

Valve size ISO 4401:
1=10 2=16 4=25 4M=27

Configuration: Standard Option /B
A8 4 N
h
71 = (TT)()(JQQ D;k TT)()(
P T b a P T
A B P4 9 a8
73 = “‘ :)‘ X >(% EF;ISEIV :" e W
TP T b a TP T

5 ]/[m]/

DPZA-LES

Ex-proof digital high performances
proportional valves, piloted with two LVDT
position transducers (pilot valve and main
stage) and positive spool overlap for best
dynamics in directional controls and not
compensated flow regulations.

They are equipped with ex-proof on-board
digital driver,LVDT transducer and proportio-
nal solenoid certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC

for gas group Il 2G and dust category Il 2D
The flameproof enclosure of on-board digital
driver, solenoid and trasducers, prevents the
propagation of accidental internal sparks or fire
to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

Size: 10 + 27 - ISO 4401
Max flow: 180 + 800 I/min
Max pressure: 350 bar

-] )/

* ‘

Seals material, see sect.[9 |

- = NBR
Series PE =FKM
number BT = NBR low temp.

Hydraulic options (2):

B = solenoid at side of port A (3)
D =internal drain
E = external pilot pressure

G = pressure reducing valve for piloting
(standard for size 10)
Electronic options (2):

C = current feedback for pressure transducer
4 + 20 mA (only for TES-SP, SF, SL)

I = current reference input and monitor

Cable entrance threaded connection:

M = M20x1,5
Spool size: 3(LSD) 5(LDLSDNQ)
DPZA-1 = - 100
DPZA-2 = 130 200
DPZA-4 = - 340
DPZA-4M = - 390
Nominal flow (I/min) at Ap 10bar P-T, see section

Spool type, regulating characteristics, see section |16]:

L = linear

DL = differential-linear

P-A=Q, BT=Q2
P-B=Q2, AT=Q

Q = for P/Q controls

S = progressive

D = differential-progressive
P-A=Q, B-T=QR2
P-B=Q2, AT=Q

(1)

(1) Spool type Q is available only with configuration 73 and 73/B
(3) In standard configuration the solenoid with on-board digital driver and position transducer are at side A of main stage (side B of pilot valve)

FX230

(2) For possible combined options, see section [15]
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

[5] Pk m]
o EXPLORE IT ON
“ AppGallery
3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use E-C-SB-USB/M12 cable
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

]

5

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4] FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| ALTERNATED p/Q CONTROLS - see tech. table FX500

S* options add the closed loop control of pressure (SP) or force (SF and SL) to the basic functions of proportional directional valves flow regu-
lation. A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

An additional connector is available for transducers to be interfaced to the valve’s driver (1 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). The alternated pressure control (SP) is possible only for specific installation conditions.

| 6| GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 75 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section [11]
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006
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HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DPZA-*-1 ‘ DPZA-*-2 DPZA-*-4 DPZA-*-4M
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y = 10;
Spool type and size L5, DL5, S5, D5, 05‘ L3, S3, D3 L5, DL5, S5, D5, Q5
Nominal flow [I/min]
Ap = 10 bar 100 130 200 340 390
Ap P-T Ap = 30 bar 160 220 350 590 670
Max permissible flow 180 320 440 680 800
Ap max P-T [bar] 50 60 60 60 60
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm?] 1,4 3,7 9,0 11,3
Piloting flow (1) [I/min] 1,7 37 6,8 8
Leakage Pilot [cm?®/min] 100/300 100/300 200/500 200/600
2) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 0,3/1,0
Response time (1) [ms] <55 <65 <85 <90
Hysteresis <0,1 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C
(1) 0 =100 % step signal and pilot pressure 100 bar
(2) at P = 100/350 bar
ELECTRICAL CHARACTERISTICS
Power supplies gggt]ilfri]:li and filtered \7538\/2020 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W
Jolage rango +10V0o (24 Vuakioleram) npul impodance: B> 301

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA
current  +20 mA @ max 500 Q load resistance

Enable input

Range: 0+ 5VbC (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Inputimpedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure/force transducer
power supply (only for SP, SF, SL)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529

IP66/67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control (SN) or pressure/fforce control
(SP, SF, SL) by P.1.D. with rapid solenoid switching;protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Communication interface

usB CANopen PROFIBUS DP EtherCAT, POWERLINK,
EtherNet/IP, PROFINET IO RT / IRT

Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated
phy y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 +100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C
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10| CERTIFICATION DATA

Valve type DPZA
- Multicertification Group |1
Certificat
erifications ATEX IECEx EAC CCC
Solenoid, transducer Solenoid Transducer
Solenoid and transducer certified code OZA-LES ETHA-4/*

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o |[ECEx: IECEx TPS 19.0004X

e EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: CESI 02 ATEX 015X / 06
¢ |[ECEx: IECEx CES 12.006X

* EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322315005904

Method of protection

e ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 11 2D Ex tb I1IC T85°C/T100°C/T135°C Db

¢ |ECEx, CCC: Ex db IIC T6/T5/T4 Gb;
Ex tb I11C T85°C/T100°C/T135°C Db

° ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 11 2D Ex tb IIIC T85°C/T100°C/135°C Db

¢ |[ECEx, CCC: Ex db IIC T6/T5/T4 Gb;
Ex tb I1IC T85°C/T100°C/135°C Db

® EAC: 1Ex d IIC T6/T5/T4 Gb X; e EAC: 1ExdIIC T4/T3 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X Ex tb [1IC T135°C/T200°C Db X
Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 + +40 °C -40 + +55 °C -40 + +70°C
Applioable Standards EC 6007610 EC 600703 £ 60070-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

11.1 Cable temperature

Power supply and signals: section of wire = 1,0 mm?

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

12| CABLE GLANDS

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40 °C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13| HYDRAULIC OPTIONS

B = Solenoid, integral electronics and position transducer at side of port B of the

main stage.

D and E = Pilot and drain configuration can be modified as shown in section [21] .
The valve’s standard configuration provides internal pilot and external drain.

For different pilot / drain configuration select:

Option /D Internal drain. ’7 I
Option /E  External pilot (through port X). Vﬂm/’v’vf’@"
G = Pressure reducing valve installed between pilot valve and main body with ‘ L

fixed setting:
DPZA-2 = 28 bar

DPZA-1, -4 and -4M = 40 bar

It is advisable for valves with internal pilot in case of system pressure higher ‘

than 150 bar.

Pressure reducing valve is standard for DPZA-1, for other sizes add /G option.

FX230

FUNCTIONAL SCHEME - example of configuration 71

o

[

@ rm ||

@ Pilot valve
® Main stage

® Pressure reducing valve
@ Plug to be added for external pilot trough port X
(® Plug to be removed for internal drain through port T
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ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or 20 mA.
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

C = Only for SP, SF, SL

Option /C is available to connect pressure (force) transducers with 4 + 20 mA current output signal, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or +20 mA.

15| POSSIBLE COMBINED OPTIONS

Hydraulic options: all combination possible

Electronics options: /Cl (only fo

r SP, SF, SL)

DIAGRAMS (based on mineral oil 1SO VG 46 at 50 °C)
16.1 Regulation diagrams (values measure at Ap 10 bar P-T)
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DPZA-4M:
16=L5 17=DL5
18=585 19=D5

Note: Hydraulic configuration vs. reference signal
(standard and option /B)

0 ++10V

Reference signal 15 . oq mA} P—>A/B—>T

. 0 +-10V
Reference signal 15 1 4 mA

} PoB/AST

FX230
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20=Q5

20 = linear spool Q5

Q5 spool type is specific for alternate P/Q controls in combi-
nation with /S* option, (see tech. table FX500).

It allows to control the pressure in A port or B port and it
provides a safety central position (A-T/B-T ) to depressurize
the actuator chambers.

The strong meter-in characteristic makes the spool suitable
for both pressure control and motion regulations in several
applications.
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

17.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

17.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

17.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

17.4 Pressure or force reference input signal (F_INPUT+) - only SP, SF, SL
Functionality of F_INPUT+ signal (pin 12), is used as reference for the driver pressure/force closed loop (see tech. table FX500).
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.
17.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
17.6 Pressure or force monitor output signal (F_MONITOR) - only for SP, SF, SL
The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, force reference).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
17.7 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.
17.8 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection
17.9 Remote pressure/force transducer input signal - only for SP, SF, SL
Analog remote pressure transducers or load cell can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see table FX500).

TERMINAL BOARD OVERVIEW

) VFeoav] | AGND (1)
&) TR | TR2 5
NC|_ | EARTH
NCl__ | NC
NC|__ | NC
NC|| NC
EHEW,ELEP| | BP(2 || BC@ | No | o | Bc@ || BP@ | [EHEWELEP
RX+ ] LINE_AL] not used CAN_H | [CNE_B | [RX+
RX- ] LINE_B | CAN_H not used | ICNE_A | [RX
X+ | DGND||{  CAN_GND CAN_.GND _ |-{DGND | [Tx+
jran +5VL|  CAN_SHLD CAN_SHLD | |+5V | I7%-
NCL SHIELD] | CAN_L CAN_L |_[SHIELD | [NC
(1) FINPUT+___| F_MONITOR (1)
QINPUT+|___| Q_MONITOR
INPUT-|___| AGND
ENABLE|__| FAULT
[V — VLO
V2R VO

(1) connections available only SP, SF, SL
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
(3) connection available only SF
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ELECTRONIC CONNECTIONS

19.1 Main connections signals

CABLE
ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Vbc Input - power supply

3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Vbc) the driver, referred to VLO Input - on/off signal

7 AGND Analog ground Gnd - analog signal

A 8 INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal

9 Q MONITOR Flow monitor output signal: £10 Voc / £20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: +10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

10 |Q INPUT Flow reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
— * | Defaults are: =10 Voc for standard and 4 = 20 mA for /I option Software selectable

11 F MONITOR Pressure/Force monitor output signal: =10 Voc / 20 mA maximum range, referred to AGND (1) | Output - analog signal
- Defaults are: +10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

12 |F INPUT Pressure/Force reference input signal: £10 Voc / £20 mA maximum range (1) Input - analog signal
- * | Defaults are: +10 Voc for standard and 4 + 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

(1) Available only for SP, SF, SL

19.2 USB connector - M12 - 5 pin always present

ENTABE.£ | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ¢ |
5 D+ Data line + (female)
19.3 BC fieldbus execution connections
ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTORGGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD | Shield 15 CAN_SHLD | Shield
( 1 18 CAN_GND | Signal zero data line < 2 17 CAN_GND | Signal zero data line
20 | CAN_H Bus line (high) 19 | not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
19.4 BP fieldbus execution connections
ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTORGGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
( 1 18 DGND Data line and termination signal zero < 2 17 DGND Data line and termination signal zero
20 |LINE_B Bus line (low) 19 |LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
19.5 EH, EW, ElI, EP fieldbus execution connections
EnTABLE. £ | PIN |SIGNAL | TECHNICAL SPECIFICATIONS ENTRBLE.E | PIN |SIGNAL | TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ( 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 |RX+ Receiver

19.6 Remote pressure transducer connector - only for SP, SF, SL

ENVRBRELS| PIN |SIGNAL | TECHNICAL SPECIFICATIONS | NOTES SP’\f‘;;asglizg'e "a';:s:r‘:‘:"t“) SF\;gf::;e t’a"s‘éﬂ‘:‘:;g”
s | TR2 210Vt | 420 mA masimum range | Software seiectable |/ Connect | Connect
D1 [ e it oo | oot | comens | comen
D 2 35 AGND gsgwg;nnalgsnd for transducer power Common gnd Connect Connect /
36 VF +24V Power supply +24Vbc Output - power supply|  Connect Connect Connect Connect

FX230
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E-ATRA remote pressure transducer connection - see tech table GX800

for SP option for SF option

CABLE i ) E-ATRA
ENTRANCE Currentsignal — pressure transducer

| D1 VF +24V |36 RED |V
TR 34 BLACK | Vout :
ABLE -
ENQI'RANCE I Current signal E-ATRA GRAY |SHELD :tﬂﬁ—a}ﬂ

pressure transducer

D1 VF +24V 136 RED V+ J=j BROWN]| do not connect
|34 BLACK |Vout g CABLE i . -

GRAY | SHIELD ‘ H B}E ENTRANCE 1 Current signal pressuEreAtTaFEQducer

J_j BROWN] do ot connect| VF +24V |36 RED v+

T D2+ 33 BLACK |Vout .
i GRAY |[SHEELD .
1 :
1
1

BROWN] do not connect| .+

H
Connect the transducer cable to the terminal board of the electronic driver Connect the transducers cables to the terminal board of the electronic driver

CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW LES-SN
LES-SP, SF, SL LES-SN LES-SP, SF, SL
Cables entrance description:

() main connections
USB connector always present (factory plugged)

€9 fieldous (input)
€2 fieldbus (output) Q
@ pressure transducer 1

pressure transducer 2 (factory plugged)
(p) threaded plug

LVDT CONNECTION —
factory wired
(front)
TERMINAL BOARD AND FIELDBUS TERMINATOR
Remove the 4 screws of driver’s rear cover to 5
access terminal board and fieldbus terminator —]
n°4 M6é

Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Terminal board - see section 18 Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

: Switch Termination enabled
' T | OFF | moqimm v
2 OFF | ON (qlom b
3 OFF | o3 0H [P
4 ON O Q4m [

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | m e |
: 2 ON ON (2@ [»
g 3 ON | opecll3m [

4 OFF | (40w [Ir

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
UsB EABTH - o 24
Bluetooth adapter {
f @ M- é[[[@ Tightening torque: 20 Nm

| =

female (2) | -
i E-C-SB-USB/M12 -
i USB CABLE
| cable length 4m

—— LVDT CONNECTION —— LVDT CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view
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20.1 Cable glands and threaded plug for LES-SN - see tech table KX800

L To be ordered separately
Communication Cable entrance
interfaces Cable gland Threaded plug overview Notes
quantity jentrance| quantity |entrance
Cable entrance A is open for costumers
NP 1 A none none
Cable entrance P are factory plugged
BC, BP, c1 L L@D—C
EH, EW, EI, EP 2 1 c2 Cable entrance A, C1, C2 are open for costumers
“via stub” @ @ B P
connection A @ @
) d b o)
BC, BP, c1 —L” 9 N
EH, EW, EI, EP 3 C2 none none E I@ Cable entrance A, C1, C2 are open for costumers
“daisy chain” @- @- T P
connection A @ @
o) g b a

20.2 Cable glands and threaded plug for LES-SP, SF, SL - see tech table KX800

Communication

To be ordered separately

Cable entrance

interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity jentrance
sp D1
ES ; Cable entrance A , D1 are open for costumers
NP F D2 none none
(SL) Cable entrance P, D2 are factory plugged (1)
A
BC. BP sp D1-D2 g @ (g @
EH EW EI] EP ES ; c o @ @@ Cable entrance A, C1, C2, D1 are open for costumers
PR F 1 1 2
via stub 3(s0) )| He)e Cable entrance P, D2 are factory plugged (1)
connection A @@ @@
o) @ B @
BC. BP sp D1-D2 B @ @ g
EH EW E|Y EP ES i C1-G @ Cable entrance A, C1, C2, D1 are open for costumers
PR F 1-C2| none none 5
daisy chain (sL) ) € €2 Cable entrance P, D2 are factory plugged (1)
connection A @ @@
©) © ©) ©)
(1) Remove plug D2 for second transducer connection of SF version
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21| PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4
DPZA-4M

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F DinX;
Internal drain:  blinded plug SP-X300F ®inv;
External drain:

External piloting: Add blinded plug SP-X300F (D;
Internal drain:

External drain:  Add blinded plug SP-X300F @.

External piloting: Add blinded plug SP-X500F ;
Internal drain:

External drain: Add blinded plug SP-X300F @.

External piloting: blinded plug SP-X300F @in Pp;

blinded plug SP-X300F @ in Dr.

Internal piloting: Without blinded plug SP-X300F ®;

Without blinded plug SP-X300F @,

Internal piloting: Without blinded plug SP-X500F @;

Without blinded plug SP-X300F @;

22| FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1210 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2o Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
N 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ = 7 mm (max)
DPZA
4 0OR 4112;
45 |Bsockethead screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 3137,
_ 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 32 mm (max)
aM =27 | - . ”
Tightening torque = 125 Nm 2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)

FX230
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23| INSTALLATION DIMENSIONS [mm]

DPZA-LES-*-1

1SO 4401: 2005
Mounting surface: 4401-05-05-0-05
(see table PO05)

©. 9 ©

DPZA-LES-*-2

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
(see table PO05)

o]
@

Mass [kg]

DPZA-*-17*

9,5

Option /G

+0,9

30

306

228

398.5

Mass [kg]

DPZA-*-27*

17,9

Option /G

©. 9 ©

+0,9

}

B option /G

287 (317 option /G)

34

228 125

(1) = Air bleeding
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)
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DPZA-LES-*-4

)
®

-
o

option /G

—
| T

316 (346 option /G)
(30)

42
P
>

228 \ 159 78

6 465

‘1) = Air bleeding
(2/ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

DPZA-LES-*-4M
Mass [kg]
ISO 4401: 2005 DPZA-"-4 23,1
Mounting surface: 4401-08-08-0-05 DPZA-*-4M* 231
(see table POO5) Option /G +0,9
58
©. 9 ©

118

24| RELATED DOCUMENTATION

X010
X020

Basics for electrohydraulics in hazardous environments GS510 Fieldbus

Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC GX800 Ex-proof pressure transducer type E-ATRA-7
FX500 Ex-proof digital proportionals with p/Q control
FX630 Ex-proof servoproportionals with on-board axis card

KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves

FX900 Operating and manintenance information for ex-proof proportional valves E-MAN-RA-LES  TES/LES user manual
GS500 Programming tools E-MAN-RA-LES-S TES/LES with p/Q control user manual
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Table FX232-2/E

Ex-proof servoproportional directional valves
piloted, with two LVDT transducers and positive spool overlap - ATEX, IECEx, EAC, CCC

@ valve body
® spool

® proportional ex-proof pilot valve
@ ex-proof solenoid with integral LVDT transducer
(® ex-proof LVDT transducer

DPZA-L-271*

2
V7,

1| MODEL CODE

DPZA-L

Ex-proof high performances proportional
valves, piloted with two LVDT position
transducers (pilot valve and main stage) and
positive spool overlap for best dynamics in
directional controls and not compensated
flow regulations.

They are equipped with ex-proof LVDT
transducer and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

¢ Multicertification ATEX, IECEx, EAC and CCC
for gas group Il 2G and dust category Il 2D
¢ Multicertification ATEX and IECEx
for gas group I M2 (mining)
The flameproof enclosure of solenoid and
transducers, prevents the propagation of
accidental internal sparks or fire to the
external environment. The solenoid are also
designed to limit the surface temperature
within the classified limits.
Size: 10 + 27 -1ISO4401
Max flow: 180 + 800 I/min

Max pressure: 350 bar

| DPZA -l -2 - 5 /[ m |/ * ] < ]y x |
Ex-proof Seals material,
proportional directional see section[6]:
valve, piloted - = NBR
Series PE =FKM
Certification type: number BT =HNBR
Multicertification
ATEX, IECEx, EAC, CCC:
- = omit for Group Il 2G / 2D
M = Group | (mining)
) Hydraulic options (2):
L = with two LVDT transducers B = main stage position transducer at side of
. port A (3)
Valve size ISO 4401: C = current feedback for position transducer
1=10 2=16 4=25 4M=27 420 mA
D =internal drain
Configuration:  Standard Option /B E = external pilot pressure o
G = pressure reducing valve for piloting

A8 4 N a8 (standard for size 10)
= TT)()(iLZ;% F@rr TT)()(

P T b a P T

A B 4 BN a8 Solenoid and transducers threaded connection
732 M RATICKTE ><j‘%{ 5% NTICKTE I for cable gland fitting:

B % b a PT T GK =GK-12"
M =M20x1,5

Spool type, regulating characteristics:

L = linear

S = progressive

D = differ

ential-progressive

DL = differential-linear

P-A=Q,

B-T=Q/2
P-B=Q2 AT=Q

P-A=Q, BT=Q2
P-B=Q2, AT=Q

Q=forP

/Q controls (1)

/

NPT = 1/2" NPT

Spool size:

DPZA-1
DPZA-2
DPZA-4
DPZA-4M

3(L,SD)  5(LDLSDAQ)
- 100
130 200
- 340
- 390

Nominal flow (I/min) at Ap 10bar P-T

(1) Spool type Q is available only with configuration 73 and 73/B
(2) Possible combined options: all combinations are possible
(3) In standard configuration the main stage LVDT transducer is at side of port B, and the pilot solenoid with position transducer are at side A of main stage
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2| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-LEB-* /A E-BM-LES-* /A
Type digital digital
Format DIN-rail panel
Data sheet GS230 | GS240

| 3| GENERAL CHARACTERISTICS
Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, see technical table POO7

Ambient temperature range

Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200 h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 4| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model DPZA-*-1 \ DPZA-*-2 | DPZA--4 | DPZA-*-4M
Pressure limits [bar] ports P, A, B, X = 350; T =250 (10 for option /D); Y =10;
Spool type L5, DL5, S5, D5, 05‘ L3, S3, D3 L5, DL5, S5, D5, Q5
Nominal flow [I/min]
Ap = 10 bar 100 130 200 340 390
Ap P-T Ap = 30 bar 160 220 350 590 670
Max permissible flow 180 320 440 680 800
Ap max P-T [bar] 50 60 60 60 60
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm3 1,4 3,7 9,0 11,3
Piloting flow (1) [I/min] 1,7 3,7 6,8 8
Leakage Pilot [cm3/min] 100/300 100/300 200/500 200/600
2) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 0,3/1,0
Response time (1) [ms] <55 <65 <85 <90
Hysteresis < 0,1 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0 +100% step signal and pilot pressure 100 bar

| 5| ELECTRICAL CHARACTERISTICS

(2) at P = 100/350 bar

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree

IP66/67 to DIN EN60529 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32W
Max. solenoid current 25A

| 6] SEALS AND HYDRAULIC FLUIDS - for

other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
The loss of the pilot pressure

A

WARNING This could cause pressure su

-max fluid temperature = 50°C
causes the undefined position of the main poppet.

The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.

rges in the hydraulic system or high decelerations which may lead to machine damages.
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CERTIFICATION DATA

(pilot stage)

Valve type DPZA DPZA/M
Certifications Multicertification Group Il Multicertification Group |
ATEX IECEx EAC CCC ATEX |IECEx
lenoi LVDT ifi
Solenoid and transducer certified code OZA-T OZAM-T

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AXK38.B.00425/21
CCC:2020322307003240

ATEX: CESI 03 ATEX 057x
IECEx: IECEx CES 12.0007x

Method of protection

e ATEX: Ex Il 2G Ex db IIC T4/T3 Gb
Ex 11 2D Ex tb IIIC T135°C/T200°C Db
e [ECEx:Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X
e CCC:ExdIIC T4/T3 Gb
Ex tD A21 IP66/IP67
T135°C/T200°C

* EAC:

e ATEX: ExIM2Exdb|Mb
e [ECEx: Exdb|Mb

LVDT transducer certified code (main stage)

ETHA-4/*

ETHAM-4/*

Type examination certificate (1)

ATEX: CESI 02 ATEX 015X / 06
IECEx: [ECEx CES 12.006X
EAC:RU C - IT.AXK38.B.00425/21
CCC:2021322315003690

ATEX: CESI 03 ATEX 057x
IECEx: IECEx CES 12.0007x

Method of protection

e ATEX: Ex Il 2G Ex db IIC T6/T5/T4 Gb

Ex 11 2D Ex tb IIIC T85°C/T100°C/135°C Db
e |[ECEx: Ex db IIC T6/T5/T4 Gb
Ex tb 1IC T85°C/T100°C/135°C Db
1Ex d IIC T4/T3 Gb X
Extb I11C T135°C/T200°C Db X
¢ CCC: ExdIICT6/T5/T4 Gb

e EAC:

o ATEX: ExIM2ExdbIMb
¢ [ECEx: Exdb|Mb

Ex tD A21 IP66/IP67

T85°C/T135°C/T200°C
Temperature class T4 T3 -
Surface temperature <135°C <200°C <150°C
Ambient temperature (2) -40 + +40°C -40 = +70°C -20 + +60°C
Applicable standards EN60079-0; EN60079-1; EN60079-31 IEC 60079-0;  IEC 60079-1;  IEC 60079-31
Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT

(1) The type examinator certificates can be downloaded from www.atos.com
(2) In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

Pilot valve solenoid and LVDT transducer

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

® screw terminal for additional equipotential grounding

Solenoid wiring

OFL] 1 = Cail PCB 3 poles terminal board
O] 2 =GND  suitable for wires cross sections
041 8 = cCoil up to 2,5 mm? (max AWG14)

LVDT main stage transducer

3
n°4 M4 I

locking torque 4Nm

@ cover with threaded connection for vertical cable gland fitting
@ terminal board for cables wiring
® screw terminal for additional equipotential grounding

Position transducer wiring

0F 1 = Output signal PCB 4 poles terminal board
0L 2 = Supply-15V suitable for wires cross sections
O] 3 = Supply +15V up to 2,5 mm? (max AWG14)
0FL) 4 =anD

FX232
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

section

Grounding:section of internal ground wire = 2,5 mm?

of external ground wire = 4 mm?

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

SOLENOID - Multicertification

i Temperature class Max surface temperature [°C] Min. cable temperature [°C]
Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C 90°C 90°C
45°C - T4 - 135°C - 95°C
55°C - T3 - 200°C - 110°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

TRANSDUCER - Multicertification

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group Il Group | Group Il
40°C N.A. T6 150°C 85°C - -
70°C N.A. T6 150°C 85°C 90°C 90°C

10| CABLE GLANDS

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

11] HYDRAULIC OPTIONS

B
Cc

Dand E

Solenoid and position transducer at side of port B of the main stage.

Option /C is available to connect pressure (force) transducers with 4 + 20
mA current output signal, instead of the standard +10 VDC. Input signal
can be reconfigured via software selecting between voltage and current,
within @ maximum range of +10 VDC or £20 mA.

Pilot and drain configuration can be modified as shown in section [13] .
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:

Option /D
Option /E

Internal drain.
External pilot (through port X).
Pressure reducing valve installed between pilot valve and main body with
fixed setting:
DPZA-2 = 28 bar
DPZA-1, -4 and -4M = 40 bar

It is advisable for valves with internal pilot in case of system pressure higher
than 150 bar.

Pressure reducing valve is standard for DPZA-1, for other sizes add /G option.

FX232

FUNCTIONAL SCHEME - example of configuration 71

@ Pilot valve

@ Main stage

® Pressure reducing valve

@ Plug to be added for external pilot trough port X

(® Plug to be removed for internal drain through port T
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DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

16.1 Regulation diagrams (values measure at Ap 10 bar P-T)
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o
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FX232

Regulated flow [I/min]

Regulated flow [I/min]

150 P—>B |[P—>A
A—>T|(B—>T
120\ /
90
6 5 5
60 7
6
30 <
7
0 §§ //
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZA-2:
5=L3 6 =S3
7=D3
350 P—>B|P—>A
A\ e /
280
14 13
210
1
13\ 12 12 / s
140
15 14
70 \
0 \S /
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZA-4:
12=15 13=DL5
14=55 15=D5
Note: Hydraulic configuration vs. reference signal

(standard and option /B)

0 ++10V

Reference signal 15 . oq mA} P—>A/B—T

0 +-10V

Reference signal 12 2 4 mA } P—>B/A—=T

20 = linear spool Q5

Q5 spool type is specific for alternate P/Q controls in
combination with off board drivers E-BM-*/S option,
(see tech. table GS240 and FX500).

It allows to control the pressure in A port or B port and
it provides a safety central position (A-T/B-T ) to
depressurize the actuator chambers.

The strong meter-in characteristic makes the spool suit-
able for both pressure control and motion regulations in
several applications.
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13] PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4
DPZA-4M

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F @inX;

Internal drain:
External drain:

blinded plug SP-X300F @ in Y;

External piloting: Add blinded plug SP-X300F ®;
Internal drain:

External drain:  Add blinded plug SP-X300F @.

External piloting: Add blinded plug SP-X500F ;
Internal drain:

External drain: Add blinded plug SP-X300F @.

External piloting: blinded plug SP-X300F @ in Pp;

blinded plug SP-X300F @ in Dr.

Internal piloting: Without blinded plug SP-X300F );

Without blinded plug SP-X300F @;

Internal piloting: Without blinded plug SP-X500F @;

Without blinded plug SP-X300F @);

FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1210 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
B Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =7 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2_18 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
N 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =9 mm (max)
DPZA
4 OR 4112;
4~ o5 |6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 25 mm (max)
B Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ = 11,5 mm (max)
4 OR 3137;
_ 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)
aMm =27 | - .
Tightening torque = 125 Nm 2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)

FX232
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15| INSTALLATION DIMENSIONS [mm]

DPZA-L-*-1

ISO 4401: 2005 ] Mass [kg]
Mounting surface: 4401-05-05-0-05 | DPZA-*-17
(see table PO05)

9,7

—
o © |
° @ {
= = -z ZiL ﬂ: §
L —| \,—,
© © EE— W
©_ © —— | sl T3
= | = 78 92.5 228
70 35 398.5
DPZA-L-*-2
M k
ISO 4401: 2005 T ass [kal
Mounting surface: 4401-07-07-0-05 27 13
(see table PO05) Option /G +0,9
@
T
= f
— F—a=al
0] B 4 g
= 1 (I © ©
o } o
° — — o 5 @
o . /
o option /G - 2
S g [ e (S ©
NG =
@ ° °k
[aV) —
= , : —
< rOATIB YT
s Il g —
228 ~ 125 78 = =
431 92 25

(1) = Air bleed off
@ = The dimensions of cable glands must be considered (see tech table KX800)
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DPZA-L-*-4
DPZA-L-*-4M

1SO 4401: 2005
Mounting surface: 4401-08-08-0-05
(see table PO05)

)
=
© 3 E
_ ©— P
9]
c — i —
% s option /G
S| e U ] =N
@, s 4
© [ i[ E=
) r, L F °B
i o 5 —
228 \ 159 78
465

1) = Air bleed off
@ = The dimensions of cable glands must be considered (see tech table KX800)

Mass [kg]
DPZA-*-4* 18,2
DPZA-*-4M* 18,2
Option /G +0,9
© ©

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, PESO, CCC
FX900 Operating and manintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves

02/25 FX232
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Ct ) A Table FX220-4/E

Ex-proof proportional directional valves
piloted, with LVDT transducer and positive spool overlap - ATEX, IECEx, EAC, CCC

&

TECEx

DPZA-T

Ex-proof proportional valves, piloted, with
LVDT position transducer and positive spool
overlap, for directional and not compensated
speed controls.

They are equipped with ex-proof proportional
solenoid and LVDT transducer, certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

Certifications:
¢ Multicertification ATEX, IECEx, EAC and CCC
for gas group 1 2G and dust category Il 2D
e Multicertification ATEX and IECEx
for gas group I M2 (mining)
The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the external
environment.

@ main stage valve body o . .
X The solenoid is also designed to limit the
*
@ main stage spool DPZA-T-15 surface temperature within the classified limits.
® ex-proof LVDT transducer

BE!

@ pilot valve Size: 10 + 32 - ISO 4401
® ex-proof solenoid c € Max flow: 180 = 1000 I/min
Max pressure: 350 bar

1] MODEL CODE

| DPZA Fl-lT]-[e][n]-[ ]l s 1 mlr] =]~ ]I * |
Seals material,
Ex—prgof proportional see section|[6]:
directional valve, piloted - —NBR
Series PE =FKM
Certification type: number | BT =HNBR(1)
Multicertification ; .
ATEX, IECEx, EAC, CCC: Options (3): N
- = omitfor Group 11 2G / 2D B = solenoid and position transducer at
M = Group IM2 (mining) side of port A of the main stage (2)
C =current feedback for position
transducer 4 + 20 mA
T = with LVDT transducer D = internal drain
E = external pilot pressure
Valve size ISO 4401:
1=10 2-16 4-025 6 =232 Solenoid and transducer threaded connection

for cable gland fitting:

Configuration: GK =GK-1/2" (4)

. M =M20x15
Standard Option /B NPT = 1/2" NPT ANSI B2.1 (tapered)
A B Pd B a8
51= [ 5 E m Spool size: 3(L,S,D) 5(L,S,D)
P T a b P T DPZA-1 = - 100
o P B ez - 6
ATk = .
53 = W@H . A !I’ DPZA-6 = B 400
Pt ¢ PT Nominal flow (I/min) at Ap 10bar P-T
A8 B g A B
71 = &Wﬁ FX_F' e Spool type, regulating characteristics:
b PoT a b pT d L = linear S = progressive D = differential-progressive
A8 M B9 a8
P-A=Q, B-T=Q/2
e SN SR ,
: e L <E : L <E PB=QR2 AT=Q

(1) Not for multicertification M group | (mining)

(2) In standard configuration the solenoid and transducer are at side B of the main stage
(3) Possible combined options: /BC, /BD, /BE, /CD, /CE, /DE

(4) Approved only for the Italian market

For valve with internal drain (option /D) the pressure at T port makes difficult the manual override operation that can be possible only if the
pressure at T port is lower than 50 bar

FX220 PROPORTIONAL VALVES 13



| 2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-TEB-* /A E-BM-TES-* /A
Type digital digital
Format DIN-rail panel

Data sheet GS230 GS240

| 3] GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

75 years, see technical table POO7

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model DPZA-~1 | DPZA-*-2 | DPZA*-4 | DPZA-*6
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10;
Spool type standard L5, S5, D5 L3, S3, D3 L5, S5, D5 L5, S5, D5 L5, S5, D5
Nominal flow [I/min]
Ap = 10 bar 100 130 200 340 400
Ap P-T Ap = 30 bar 160 220 350 590 700
max permissible flow 180 320 440 680 1000
Ap max P-T [bar] 50 60 60 60 70
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 200 bar)
Piloting volume [cm?] 1,4 3,7 9,0 21,6
Piloting flow (1) [I/min] 1,7 3,7 6,8 14,4
Leakage (2) Pilot [cm?/min] 100/300 100/300 200/500 900/2800
Main stage [I/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (1) [ms] <70 <85 <100 <130

Hysteresis

< 1[% of max regulation]

Repeatability

+ 0,5 [% of max regulation]

Thermal drift

zero point displacement < 1% at AT = 40°C

Note: above performance data refer to valves coupled with Atos electronic drivers, see section |2 ]
(1) 0 +100% step signal and pilot pressure 100 bar (2) at Ap = 100/350 bar

5| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards

ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) performance limitations in case of flame resistant fluids with water:
- max operating pressure = 210 bar - max fluid temperature = 50°C

FX220 PROPORTIONAL VALVES

Max fluid normal operation | 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type DPZA DPZA/M

Certifications Multicertification Group I Multicertification Group |
ATEX IECEx EAC CCC ATEX IECEx

Solenoid certified code (pilot stage) OZA-A OZAM-A

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x
EAC:RU C - IT.A 38.B.00425/21
CCC: 2024322307005903

ATEX: CESI 03 ATEX 057x
IECEX: IECEx CES 12.0007x

Method of protection

e ATEX: Ex Il 2G Ex db IIC T4/T3 Gb

Ex 11 2D Ex tb lIC T135°C/T200°C Db
Ex db IIC T4/T3 Gb

Ex tb 111C T135°C/T200°C Db

o [ECEX:

e EAC: 1ExdlIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
e CCC: ExdIIC T4/T3 Gb

Ex tD A21 IP66/IP67
T135°C/T200°C

e ATEX: ExIM2Exdb|Mb
e [ECEx: Exdb | Mb

LVDT transducer certified code (main stage)

ETHA-4/*

ETHAM-4/*

Type examination certificate (1)

ATEX: CESI 02 ATEX 015X/ 06
IECEx: IECEx CES 12.006X
EAC:RU C - IT.A 38.B.00425/21
CCC:2024322315005904

ATEX: CESI 03 ATEX 057x
IECEX: IECEx CES 12.0007x

Method of protection

® ATEX: Ex I 2G Ex db IIC T6/T5/T4 Gb
Ex 112D Ex tb lIC T85°C/T100°C/135°C Db

¢ |ECEx: Ex db IIC T6/T5/T4 Gb
Ex tb I1IC T85°C/T100°C/135°C Db
1Exd IC T4/T3 Gb X
Ex tb IIC T135°C/T200°C Db X
¢ CCC: ExdIIC Te/T5/T4 Gb
Ex tD A21 IP66/IP67

° EAC:

o ATEX: ExIM2Exdb | Mb
e [ECEx: Exdb | Mb

T85°C/T135°C/T200°C
Temperature class T4 T3 -
Surface temperature <135°C <200°C <150°C
Ambient temperature (2) -40 = +40°C -40 = +70°C -20 = +60°C
Applicable standards EN 60079-0; EN60079-1; EN60079-31 IEC 60079-0;  IEC 60079-1;  IEC 60079-31
Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT

(1) The type examinator certificates can be downloaded from www.atos.com
(2) In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

. EX PROOF SOLENOIDS AND TRANSDUCERS WIRING

3
n°4 M4 I

locking torque 4Nm

®@ ®0 0

SOLENOID

3
n°4 M4 I

locking torque 4Nm | ﬁ
=

TRANSDUCER

@ cover with threaded connection for vertical cable gland fitting
@ terminal board for cables wiring

® standard manual override

@ screw terminal for additional equipotential grounding

Solenoid wiring

OHL] 1 = Cail PCB 3 poles terminal board
oMLl 2 = GND suitable for wires cross sections
O[] 3 =Coil upto2,5mm? (max AWG14)

® cover with threaded connection for vertical cable gland fitting
@ terminal board for cables wiring
® screw terminal for additional equipotential grounding

Position transducer wiring

OFL] 1 = Output signal PCB 4 poles terminal board
O] 2 = Supply-15V suitable for wires cross sections
O] 3 = Supply +15V up to 2,5 mm? (max AWG14)
0= 4 = GND

FX220
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

9.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

SOLENOID - Multicertification

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C 90°C 90°C
45°C - T4 - 135°C - 95°C
55°C - T3 - 200°C - 110°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

TRANSDUCER - Multicertification

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group Il Group | Group I
40°C N.A. T6 150°C 85°C - -
70°C N.A. T6 150°C 85°C 90°C 90°C

10| CABLE GLANDS

Cable glands with threaded connections GK-1/2", 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,

see tech. table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

(11 OPTIONS

B = DPZA-*-*5 = solenoid and integral electronics at side of port B of the main stage.
DPZA-*-*7 = integral electronics at side of port B of the main stage.

C = Position transducer with current feedback 4+20 mA, suggested in case of long
distance between the electronic driver and the proportional valve

D and E = Pilot and drain configuration can be modified as shown in section [13] .
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:

Option /D
Option /E

Internal drain.
External pilot (through port X).

11.1 Possible combined options: /BC, /BD, /BE, /CD, /CE, /DE

FX220

FUNCTIONAL SCHEME

example of configuration 7*
3 positions, spring centered

m Pi A BiT Y——}
@ AF%

@ Pilot valve

@ Main stage
® Pressure reducing valve

@ Plug to be added for external pilot
trough port X

® Plug to be removed for internal drain
through port T
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12| DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

Regulation diagrams (values measure at Ap 10 bar P-T)
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-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DPZA-2: DPZA-4:
7=1L5 8=55 9=D5 10=15 11=S5 12=D5
400
P—=>B[P—>h
A—>T|B—>T
= 320
£
< o240 M4
S 13 13
% 160
3 15 15 |14
§ 80
0 §§ //
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZA-6:
13=15 14=S5 15=D5

Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)

++10V

Reference signal 102 290 mA} P—>A/B—T

0 +-10V

Reference signal {5 - 4 mA} P—-B/A—=T

FX220 PROPORTIONAL VALVES
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4

DPZA-6

Pilot channels

Pilot channels

Pilot channels

Pilot channels

Drain channels

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:

Internal drain:

blinded plug SP-X300F @ in X;
blinded plug SP-X300F @ in Pp;
blinded plug SP-X300F ® in Y:
blinded plug SP-X300F @ in Dr.

Without blinded plug SP-X300F @;
Add blinded plug SP-x300F (D);
Without blinded plug SP-X300F @;
Add blinded plug SP-X300F @.

Without blinded plug SP-X500F ®:
Add blinded plug SP-X500F :
Without blinded plug SP-X300F @:
Add blinded plug SP-X300F @.

Without plug @;

Add DIN-908 M16x1,5 in pos @;
Add plug SP-X325A in pos @;
Without blinded plug SP-X300F ®;

External drain:

Add blinded plug SP-X300F ®.

To reach the orefice @ remove plug @ = G1/8”

FASTENING BOLTS AND SEALS

N

=

DPZA-1

DPZA-2

DPZA-4

DPZA-6

Fastening bolts:

4 socket head screws
M6x40 class 12.9
Tightening torque = 15 Nm

Fastening bolts:

4 socket head screws
M10x50 class 12.9
Tightening torque = 70 Nm
2 socket head screws
M6x45 class 12.9
Tightening torque = 15 Nm

Fastening bolts:

6 socket head screws
M12x60 class 12.9
Tightening torque = 125 Nm

Fastening bolts:

6 socket head screws
M20x80 class 12.9
Tightening torque = 600 Nm

O

Seals:

5 OR 2050

Diameter of ports A, B, P, T:
@11 mm (max)

20R 108

Diameter of ports X, Y:

@5 mm (max)

Seals:
40R 130

Diameter of ports A, B, P, T:

@ 20 mm (max)

2 OR 2043
Diameter of ports X, Y:
@7 mm (max)

Seals:

40R 4112

Diameter of ports A, B, P, T:
@ 24 mm (max)

2 OR 3056

Diameter of ports X, Y:

@7 mm (max)

Seals:

40R 144

Diameter of ports A, B, P, T:
@ 34 mm (max)

2 OR 3056

Diameter of ports X, Y:

@7 mm (max)

FX220
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(15| INSTALLATION DIMENSIONS FOR DPZA [mm]

DPZA-1
ISO 4401: 2005 (see table PO05)

Mounting surface: 4401-05-05-0-05 Mass [kg]
DPZA-*-15* \ 10,4
DPZASA7" | 1.8
DPZA-T-15* DPZA-T-15* /B
DPZA-T-17* (dotted line)
i
= e =
> hiBh g . »
= -1 © 9 o«
P | o
— ::j‘:::: -1 > Q L
s D o
@
R— 50
— @r'E
©
— | |[@Ye ] [+ s
75 185 70 185 75
DPZA-2
1SO 4401: 2005 Mass [kg]
Mounting surface: 4401-07-07-0-05 (see table PO05) DPZA-*-25* ‘ 13,3
DPZA-"27" | 14,7
DPZA-T-25* DPZA-T-25* /B
DPZA-T-27* (dotted line)
[ —=1
S B o> M
i ‘ﬁ:: — —
i [ — —
[ IS = [
NI
™ o= |
[T ATTB Vi S E— T ATTE Vi)
] ;S sy N I A
250 75 75 250
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DPZA-4

{
E

ISO 4401: 2005 (see table PO05) i Ul
Mounting surface: 4401-08-08-0-05 |
i

‘| DPZA-T-45*
DPZA-T-47* (dotted line)

30

167.5

75

435

Mass [kg] = o
DPZA-*-45 \ 20,8 = S
DPZA-*-47* | 22,2 H iE —

X ATB o
D b i | ——
‘ 318 ‘ 75
=TI
L DPZA-T-45* /B
— [ —
D Ll L
| —
X A
<
75 318
DPZA-6 {0
k?i:::umm‘ W 53
I1SO 4401: 2005 (see table PO05) flt buu . 4 DPZA-T-65*
Mounting surface: 4401-10-09-0-05 | o ] DPZA-T-67* (dotted line)
! == —%

Mass [kg] u oS4
DPZA-*-65" \ 473 © S §
DPZA“67* | 487 ‘%

O < o= A|
| - L
\\ I
435 75
[ =a=4|
N S ]
® — DPZA-T-65* /B

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, PESO, CCC
FX900 Operating and manintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
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Table FX360-4/E

Ex-proof digital proportional 2-way cartridges high performance
piloted, with on-board driver and two LVDT transducers - ATEX, IECEx, EAC, CCC

LIQZA-LES
8 @ BEDSA Ex-proof digital proportional 2-way
—— CONNECT cartridges, high performance with two LVDT
'{ position transducers (pilot valve and main
stage) for best accuracy in not compensated
H flow regulations.
@7 They are equipped with ex-proof on-board
EH[ digital driver, LVDT transducers and propor-
tional solenoid certified for safe operations in
hazardous environments with potentially
@ explosive atmosphere.
10 o Multicertification ATEX, IECEx, EAC and CCC
for gas group Il 2G and dust category Il 2D
@ Poppet === The flameproof enclosure of on-board digital
@ Sleeve 1 driver, solenoid and transducers, prevents the
® Ex-proof LVDT position transducer (9 =] == @ propagation of accidental internal sparks or fire
(main stage) 1 ‘ to the external environment.
@ Proportional ex-proof pilot valve The driver and solenoid are also designed to
® Ex-proof digital driver X Y (4 limit the surface temperature within the
(® Bluetooth/USB connection 2 classified limits.
Ex-proof cable gland .
Exfgroof soleno?d with LVDT @ Size: 25 - 100 - ISO 7368 .
position transducer Max flow: 12004;3(;000 I/min
® Air bleeding C € ax pressure: ar
Air suction port LIQZA'LES'SN'NP'SZZ*
1] MODEL CODE
| LIQZA - LEs |-[sN[-[NP|-[25] (2] [La|/ [ m|/[ =] [« ]/ * |

Ex-proof proportional
cartridge

LES = on-board driver and
two LVDT transducers

Alternated p/Q controls:
SN = none

Fieldbus interface, see section [4]:
NP = Not Present

BC = CANopen EW = POWERLINK
BP = PROFIBUSDP  El = EtherNet/IP
EH = EtherCAT EP = PROFINET RT/IRT

Valve size and nominal flow (I/min) at Ap 5 bar:
25=500

32=800

40=1200

50=2000

63=3000

80=4500

100=7200

Seals material,

see section[9]:

- = NBR

PE =FKM

BT = NBR low temp.

Series number

Electronic options:

I = current reference input and monitor
420 mA

Cable entrance threaded connection:
M = M20X1,5

Spool type, regulating characteristics, see section [12] :
L4 =linear

Configuration: 2 = 2 way

functional
symbol
simplified
symbol
% B

Eng‘i EZ
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(2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

3 =14 [=]
-] 5 S, [cagigel] - £
® Google Play
[OF:% :

mobile App

b w EXPLORE IT ON
e AppGallery

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 | 75 years, for further details see technical table POO7
Ambient temperature range Standard = -20°C = +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 6| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 25 32 40 50 63 80 100

Max regulated flow [I/min]

Ap A-B at Ap = 5 bar 500 800 1200 2000 3000 4500 7200
at Ap = 10 bar 700 1100 1700 2800 4250 6350 10200

Max permissible flow 1200 1800 2500 4000 6000 10000 16000

Max pressure [bar] Ports A, B = 420 X =350 Y =10

Nominal flow of pilot valve at Ap = 70 bar [l/min] 8 20 40 40 100 100 100

Leakage of pilot valve at P = 100 bar [I/min] 0,2 0,3 0,7 0,7 1 1 1

Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160

Piloting volume [em?] 2,2 7,0 9,4 17,7 32,5 39,5 49,5

Piloting flow (1) [I/min] 53 14 19 35,5 56 60 60

Response time 0 + 100% step signal (2) [ms] <30 <32 <35 <35 <40 <45 <55

Hysteresis [% of the max regulation] <0,1

Repeatability [% of the max regulation] +0,1

Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0+100% step signal
(2) With pilot pressure = 140 bar
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ELECTRICAL CHARACTERISTICS

) Nominal . +24 VDC
Power supplies Rectified and filtered : VRMS = 20 = 32 VMAX (ripple max 10 % Vpp)
Max power consumption 35W

Analog input signals

Voltage: range +10VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Output range: +10 VDC @ max 5 mA
+20 mA @ max 500 Q load resistance

voltage
current

Enable input

Range: 0 = 5Vbc (OFF state), 9 + 24 Vbc (ON state), 5 = 9 VDC (not accepted); Inputimpedance: Ri > 10 kQ

Fault output

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,

Alarms valve spool transducer malfunctions
Protection degree to DIN EN60529 | IP66/67 with relevant cable gland
Duty factor Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; spool position control by P.1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

USB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET IO RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

CERTIFICATION DATA

Components type

Pilot valve solenoid and LVDT transducer LVDT main stage transducer

Certifications

Multicertification Group I ATEX IECEx EAC CCC

Components Certified code

OZA-LES ETHA-15

Type examination certificate (1)

ATEX: TUV IT 18 ATEX 068 X
IECEx: [ECEx TPS 19.0004X
EAC:RU C - IT.AX38.B.00425/21

CCC: 2024322307006321

ATEX: TUV IT 16 ATEX 053 X
IECEx: IECEx TPS 16.0003X
EAC:RU C-IT.AX38.B.00425/21
CCC: 2024322315006312

Method of protection

e ATEX
Ex |l 2G Exdb IIC T6 Gb
Ex I 2D Ex tb I1IC T85°C Db
Ex | M2 Ex db IMb

* ATEX ¢ |ECEx, CCC
Ex 112G Ex db IIC T6/T5/T4 Gb Ex db IIC T6/T5/T4 Gb
Ex |1 2D Ex tb IIIC T85°C/T100°C/T135°C Db Ex tb IlIC T85°C/T100°C/T135°C Db

. Ex db IIC T6 Gb
1Exd IIC Te/T5/T4 Gb Ex tb I1IC T85°C Db

Extb IIC T85°C/T100°C/T135°C Db X EX db IMb

* EAC:
1Exd IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X

e CCC

Ex db IIC T6 Gb

Ex tb 1IC T85°C Db
Temperature class T6 T5 T4 T6
Surface temperature <85°C <100 °C <135°C <85°C
Ambient temperature (2) -40 + +40 °C -40 + +55 °C -40 + +70°C 240 = +70 °C

! EN 60079-0 EN 60079-31 IEC 60079-0 IEC 60079-31

Applicable Standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5 factory wired

(1) The type examinator certificate

s can be downloaded from www.atos.com

(2) The driver solenoid and LVDT transducers are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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| 9| SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended fluid temperature FKM seals (/PE option) = -20°C + +80°C

NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Recommended viscosity 20 +100 mm?/s - max allowed range 15 + 380 mm?/s
Max fluid normal operation | ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922

Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar
-max fluid temperature = 50°C

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

10.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110°C

11] CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

12| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

12.1 Regulation diagrams (values measured at Ap 5 bar)

500 1250 -
— 1 — L
g 400 g 1000 3
3 300 3 —
3 = T 2
£ 200 £ 500
z E 7
> 2 L
€ 100 & 20
"
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
1 = LIQZA-LES-25* 2 = LIQZA-LES-32* 3 = LIQZA-LES-40*

3000 7500
T 2400 = 6000 —
£ > € 7
5 1800 T 4500 ——
L o
s 4 / § 6 | —
£ 1200 £ 3000
D
o 600 & 1500

/ ]
? /
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
4 = LIQZA-LES-50* 5 = LIQZA-LES-63* 6 = LIQZA-LES-80* 7 = LIQZA-LES-100*
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13| ELECTRONIC OPTIONS

I = Itprovides 4 + 20 mA current reference signal, instead of the standard 0 + 10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or +20 m
It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.

POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1SO 4413).

14.1 Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

14.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the
diagnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

14.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDcC.

14.4 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be soft-
ware set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.

14.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

14.6 Fault output signal (FAULT)

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

15| TERMINAL BOARD OVERVIEW

[\o) NC
NCl_ | NC
NC|_ | EARTH
NC|_ | NC
NC| | NC
NC| | NC
EH,EW,ELEP| | BP() || BC() | oL | G [ Bca)y |[ BP() | [EH.EW,ELEP
RX+ LINE_AL not used CAN_H L [LNE_B LRx+
RX- L LINEBL CAN_H not used | ILINE_A LRx
TX+ DGNDL] CAN_GND CAN_GND | {DGND LT
ipan 15V CAN_SHLD CAN_SHLD | [+5V LT
NC| SHIELD || CAN_L CAN_L __[SHIELD _[NC
NC|__| NC
QINPUT+__| Q_MONITOR
INPUT-____| AGND
ENABLE| | FAULT
Yy — VLo
2y — VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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16 ELECTRONIC CONNECTIONS

16.1 Main connections signals

CABLE

ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Voc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
A 7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 Q MONITOR Flow monitor ou'Fput signal: +10 Voc / 20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable
10 Q INPUT+ Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
— Defaults are: 0 <+ 10 Voc for standard and 4 -+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

16.2 USB connector - M12 - 5 pin

always present

ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ; | E
5 |D+ Data line + (female)
16.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD | Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
16.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
( 1 18 DGND Data line and termination signal zero < 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
16.5 EH, EW, ElI, EP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ( 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver
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CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:
(A) main connections
USB connector always present (factory plugged)
€ fieldbus (input)

€2 fieldbus (output)

(P) threaded plug

LVDT CONNECTION —
factory wired

LES-SN

O

® 9990

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

Screw terminal for additional
equipotential grounding

n

Tightening torque 15 Nm

°4 M6

A WARNING: the above operation must be performed in a safety area

® Switch Termination enabled
T | OFF | mqim
2 OFF ON (2w [»
3 OFF | opelj3Cm [Dr
4 ON | @ {j+«m [»

BP - PROFIBUS DP setting:

Switch Termination enabled

L ON | m qqfamm |

2 ON ON (lm3 [

& 3 ON ore |30 [IF
4 OFF | T {j4Cm |-

BLUETOOTH ADAPTER AND USB CONNECTOR

factory wired

use E-A-BTH
Bluetooth adapter
@+ {Fe—— @

} 58

female (2) |
| E-C-SB-USB/M12
i USB CABLE
| cable length 4m
Lo

— LVDT CONNECTION

METALLIC PROTECTION CAP - supplied with the valves
24
7

—— LVDT CONNECTION
factory wired

Tightening torque: 20 Nm

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF

(2) Pin layout always referred to driver’s view
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17.1 Cable glands and threaded plug - see tech table KX800

To be ordered separatel
Communication P y

interfaces Cable gland Threaded plug
quantity |entrance| quantity jentrance

Cable entrance
overview

Notes

NP 1 A none none

Cable entrance A is open for costumers

Cable entrance P are factory plugged

BC, BP, o L*’@ 9 LJ@

EH, EW, EI, EP

|
EH, EW, EI, EP
“daisy chain” 3 c2 none none @_J_
®
©) ©]

connection A

“vig stub” 2 1 c2 @ @ Cable entrance A, C1, C2 are open for costumers
connection A @ ®
©) O ® ©)
BC, BP, c1 —L =

Cable entrance A, C1, C2 are open for costumers

AIR BLEEDING

Size 25 Sizes 32, 40, 50 Sizes 63 to 100

'_
== ‘@' 6
MB )7(@ I

MB

(1) Air suction port (SP):

N° 1 plug G1/4” for sizes 25 to 50
N° 1 plug G1/2” for sizes 63 to 100

To be used only in case port A is connected to tank and subjected to
negative pressure, consult our technical office.

(2) Air bleeding (MA, MB):
N° 2 plugs G1/4”

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

Air suction @

@<

X1 (3)

X1 @-O— 6

@ External pilot pressure (X1): (notfor size 26) TR T T T
N° 1 plug G1/4” for sizes 32 to 100
FASTENING BOLTS AND VALVE MASS
Type Size | Fastening bolts (supplied with the valve) Mass [kg]
25 4 socket head screws M12x100 class 12.9 152
Tightening torque = 125 Nm '
32 4 socket head screws M16x60 class 12.9 18
Tightening torque = 300 Nm
40 4 socket head screws M20x70 class 12.9 237
Tightening torque = 600 Nm ’
4 socket head screws M20x80 class 12.9
LIGZA 50 Tightening torque = 600 Nm st
63 4 socket head screws M30x120 class 12.9 51
Tightening torque = 2100 Nm
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 78,6
8 socket head screws M30x120 class 12.9
100 Tightening torque = 2100 Nm 130
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INSTALLATION DIMENSIONS [mm]

LIQZA-LES-252

LIQZA-LES-322

° e I 8 o W
| = |
]
[(e}
) )
o
[$5]
B —
5 =
© |8 5 | 8
- ‘ﬁ‘i o % ‘YU% o B
[eV) Ny
; ) ; @
190 100x100 190
LIQZA-LES-402 LIQZA-LES-502
[ ) 2
2) R = =N ==
B H
]
o A
3 S|
=T
© = 5 vl 8
- | B 0 N
L 4 &
‘Tj‘ o 8 ‘ 8 T
N 1)
5 125x125 190
5 140x140 190

D = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of all cable glands must be considered (see tech. table KX800)

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZA-LES-632 LIQZA-LES-802
i () @
‘ _ L ‘ B ==
- 5 T T
(gg q T T el ﬂ]
: CRRE NET:
T ® ISR ISR
= © & ®
—J N
O |
5 180x180 200 —
e
5 @250 200
LIQZA-LES-1002
()
‘ _ Lo,
[sV)
g [
i
1 9
®J @ A
N
5 2300 200
(1) = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of all cable glands must be considered (see tech. table KX800)
Note: for mounting surface and cavity dimensions, see table PO06
21| RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments KX800 Cable glands for ex-proof valves
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC P006 Mounting surfaces and cavities for cartridge valves
FX900 Operating and manintenance information for ex-proof proportional valves E-MAN-RA-LES  TES/LES user manual
GS500 Programming tools E-MAN-RA-LES-S TES/LES with p/Q control user manual
GS510 Fieldbus
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Table FX350-3/E

Ex-proof proportional 2-way cartridges high performance
piloted, with two LVDT transducers - ATEX, IECEx, EAC, CCC

HO

EAL

LIQZA-L

Ex-proof digital proportional 2-way
cartridges, high performance with two LVDT
position transducers (pilot valve and main
stage) for best accuracy in not compensated
flow regulations.

They are equipped with ex-proof proportional
6 solenoid and LVDT transducers certified for
safe operations in hazardous environments
with potentially explosive atmosphere.

o Multicertification ATEX, IECEx, EAC and CCC

8 e 5 for gas group Il 2G and dust category Il 2D
I * Multicertification ATEX and IECEXx for gas
4 e
® poppet 7 ‘: :‘ 1 group I M2 (mining)
@ sleeve The flameproof enclosure of solenoid and
® ex-proof LVDT position transducer Y transducers prevent the propagation of
(main stage) 2 accidental internal sparks or fire to the
@ proportional ex-proof pilot valve = external environment.
® ex-proof solenoid @ E;B They are designed to limit the surface
(® ex-proof LVDT position transducer A temperature within the classified limits.
ilot val
® (:r' zlg:‘dvlfé LIQZA-L-322* Size: 25 + 100 - ISO 7368
air suction port C € Max flow: 1200 + 16000 I/min
Max pressure: 420 bar
1| MODEL CODE
| LQzA AERE -l25] [2][La]/] m |7+ |4 : |
Seals material,
see section [8]:
Ex-proof i Series ;:E ZE‘EG
proportional cartridge number BT = NBR low temp.

Certification:

Multicertification ATEX, IECEx, EAC, CCC:
- =omitfor Group Il 2G

M = Group | (mining) - ATEX, IECEXx

L = with two LVDT transducers

Valve size and nominal flow (I/min) at Ap 5 bar:

25 = 500
32 = 800
40 = 1200
50 = 2000
63 = 3000
80 = 4500
100 = 7200

Solenoid and transducers (main stage and pilot valve)
threaded connection for cable gland fitting:

M = M20x1,5

Poppet type, regulating characteristics:

L4 = linear

Configuration: 2 = 2 way

functional
symbol

simplified
symbol

P p

2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-LEB-* /A E-BM-LES-* /A
Type digital digital
Format DIN-rail panel

Data sheet GS230 GS240
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| 3| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spay test (EN ISO 9227) > 200 h

Compliance

Explosion proof protection, see section 9]

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

| 4| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 25 32 40 50 63 80 100

Max regulated flow [I/min]

Ap A-B at Ap = 5 bar 500 800 1200 2000 3000 4500 7200
at Ap = 10 bar 700 1100 1700 2800 4250 6350 10200

Max permissible flow 1200 1800 2500 4000 6000 10000 16000

Max pressure [bar] Ports A, B = 420 X =350 Y =10

Nominal flow of pilot valve at Ap = 70 bar [I/min] 8 20 40 40 100 100 100

Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,3 0,7 0,7 1 1 1

Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160

Piloting volume [em?] 2,2 7,0 9,4 17,7 32,5 39,5 49,5

Piloting flow (1) [I/min] 53 14 19 355 56 60 60

Response time 0 + 100% step signal (2) [ms] <30 <32 <35 <35 <40 <45 <55

Hysteresis [% of the max regulation] <0,1

Repeatability [% of the max regulation] +0,1

Thermal drift zero point displacement < 1% at AT = 40°C

(1) 0+100% step signal
(2) With pilot pressure = 140 bar

| 5] ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

IP66/67 to DIN EN60529

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

FKM seals (/PE option) = -20°C + +80°C

HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

1ISO4406 class 16/14/11 NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar -max fluid temperature = 50°C

& WARNING

The loss of the pilot pressure causes the undefined position of the main poppet.

The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.
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CERTIFICATION DATA

Valve type LIQZA LIQZA/M LIQZA, LIQZA/M
Component type Pilot solenoid and LVDT transducer LVDT main stage transducer
Certifications Multicertification Group Multicertification Group | Multicertification Group | and Il

ATEX IECEx EAC CCC ATEX IECEx ATEX |IECEx EAC CCC
Solenoid certified code OZA-T OZAM-T ETHA-15

ATEX: CESI 02 ATEX 014

Type examination certificate (1)
IECEx: IECEx CES 10.0010x

CCC: 2024322307005903

EAC:RU C - IT.AX38.B.00425/21

ATEX: TUV IT 16 ATEX 053X
ICEX: [IECEX TPS 16.0003X
EAC:RU C - IT.AX38.B.00425/21
CCC: 2021322315004329

ATEX: CESI 03 ATEX 057x
IECEx: IECEx CES 12.0007x

Method of protection o ATEX o ATEX o ATEX
Ex Il 2G Ex db IIC T4/T3 Gb Ex | M2 Ex db | Mb Ex Il 2G Ex db IIC T6 Gb
Ex 112D Ex tb I1IC T135°C/T200°C Db | e |ECEX Ex Il 2D Ex tb I1IC T85°C Db
o [ECEx Ex db | Mb o [ECEX
Ex db IIC T4/T3 Gb Ex db IIC T6 Gb
Ex tb I1IC T135°C/T200°C Db Ex tb I1IC T85°C Db
e EAC ® EAC:
1Ex d IIC T4/T3 Gb X 1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X Ex tb I1IC T135°C/T200°C Db X
e CCC e CCC
Ex db IIC T4/T3 Gb Ex dIIC T6 Gb
Ex tb I1IC T135°C/T200°C Db Ex tD A21 IP66/IP67 T85°C
Temperature class T4 T3 - T6
Surface temperature <135°C <200 °C <150 °C <85°C
Ambient temperature (2) -40 = +40°C | -40 = +70°C -20 = +60 °C -40 = +70°C (3)
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC)
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC)
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC)

Cable entrance: threaded connection

M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The solenoids Group Il are certified for minimum ambient temperature

-40°C

In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

(8) For Group | (mining) the temperature range is -20°C + +70°C

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

. EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

Pilot valve solenoid and LVDT transducer

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

(® screw terminal for additional equipotential grounding

Solenoid wiring

0] 1 = Coil PCB 3 poles terminal board

0] 2 =GND  suitable for wires cross sections

0[] 3 = Coil up to 2,5 mm? (max AWG14)

Position transducer wiring

0HC] 1 = Output signal PCB 4 poles terminal board
OrlL] 2 =Supply-15V suitable for wires cross sections
0] 3 =Supply +15V up to 2,5 mm? (max AWG14)
0[] 4 =cND

LVDT main stage transducer

3
n°5 M4x20 I

locking torque 4Nm

@ transducer cover with threaded connection for cable gland fitting
@ transducer terminal board for cables wiring

® ex-proof protection for LVDT transducer

@ LVDT transducer

® screw terminal for additional equipotential grounding

Transducer wiring - view from X

1 = Do not connect
[ 2 = Supply +15V

3 =GND

4 = Output signal
|Z 5 = Supply -15V
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il

Power supply: section of coil connection wires = 2,56 mm?
Main LVDT transducer: section of cable connection wires = 1 mm?

Grounding:

section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature Temperature class Max surface temperature [°C] Min. cable temperature [°C]
[°C] Group | Group Il Group | Group Il Group | Group Il LVDT main stage
40 °C - T4 150 °C 135°C - 90 °C -
60 °C - - 150 °C - 110°C - -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C 90°C

10| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech. table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

111] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

11.1 Regulation diagrams (values measured at Ap 5 bar)

500 1250 -
g 400 % 1000 3
3 30 3 —
E 3 i
£ 200 £ 500
3 < L
g g —
c 100 & 20
"
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
1 = LIQZA-L-25* 2 = LIQZA-L-32¢ 3 = LIQZA-L-40*

3000 7500
T 2400 T 6000 -
£ 3 £ 7
z 1600 g 4500
= 4 2 —
3 o 6 /
2 1200 L3000
Y ®©
2 — E —
& 600 & 1500

/ 1
? /
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
4 = LIQZA-L-50* 5 = LIQZA-L-63* 6 = LIQZA-L-80* 7 = LIQZA-L-100*
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12 AIR BLEEDING

Size 25

(1) Air suction port (SP):

N° 1 plug G1/4” for sizes 25 to 50
N° 1 plug G1/2” for sizes 63 and 100

To be used only in case port A is connected to tank and subjected to neg-
ative pressure, consult our technical office.

(2) Air bleeding (MA, MB):
N° 2 plugs G1/4”

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs MA and MB shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

@ External pilot pressure (X1):
N° 1 plug G1/4” for sizes 32 to 100

Sizes 32, 40, 50

[
i - .
so— -1
X1 @
MB 2) ®
MA ©)

Sizes 63 to 100

Air suction Q)

X1 (3)
(not for size 25) T AT X Yy T T/

@ FASTENING BOLTS AND VALVE MASS

Tightening torque = 2100 Nm

Type Size Fastening bolts (supplied with the valve) Mass [kg]
25 4 socket head screws M12x100 class 12.9 12
Tightening torque = 125 Nm
32 4 socket head screws M16x60 class 12.9 148
Tightening torque = 300 Nm '
40 4 socket head screws M20x70 class 12.9 205
Tightening torque = 600 Nm '
4 socket head screws M20x80 class 12.9
LIGzA 50 Tightening torque = 600 Nm 228
63 4 socket head screws M30x120 class 12.9 48 1
Tightening torque = 2100 Nm '
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 75,7
100 8 socket head screws M30x120 class 12.9 127.1
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INSTALLATION DIMENSIONS [mm]

LIQZA-L-252 LIQZA-L-322

0@

185
B «
e
=
185
———
1

303

=
@
239
316
000
=
S
242

T T nH H %%
© atoso, ®
. =
2 — N
L ; ° —
5 115
5 100x100 115
LIQZA-L-402 LIQZA-L-502

o J@

¥

185

¥
'S | e

|@

sme

=
185

————

—

333
342

j

™
o el
< I8¢
NERE: HE
o} N~
i e—— e VoY © Stoso
H b L b
[ - — ® . w
=
5 125x125 115
5 140x140 115

(1) = The dimensions of all cable glands must be considered (see tech. table KX800)

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZA-L-632 LIQZA-L-802
0@ 0 @
l:l l:l
w0 3
99 —
)
BNE
) —r o = :
5] ™ Y
Q [ - a@’
T8 | & IERE
3 [ ] 5
2 Q i
= 2
g il B b
© | S—
5 180x180 126
2250 126
LIQZA-L-1002
0@
]
Yo}
®
iy
RIS
N i
o 5 @
; &
<)
~
I—
o
5 @300 126
@ = The dimensions of all cable glands must be considered (see tech. table KX800)
Note: for mounting surface and cavity dimensions, see table PO06
15| RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments KX800 Cable glands for ex-proof valves

PESO, CCC

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC,

FX900  Operating and maintenance information for ex-proof proportional valves

P006

Mounting surfaces and cavities for cartridge valves
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Table FX110-8/E
Replaces F650-4/E

Ex-proof digital proportional directional valves
direct, with on-board driver, without transducer and with positive spool overlap ATEX, IECEx, EAC, CCC

DHZA-AES, DKZA-AES
@ 5 4 %QJ%VEACT Ex-proof digital proportional valves direct,
without position transducer and with positive
.. spool overlap, for open loop directional controls
IEC 7 - = and not compensated flow regulations.
n ° They are equipped with ex-proof on-board
E H[ . . digital driver and proportional solenoids certi-
SO fied for safe operations in hazardous environ-
@ ments with potentially explosive atmosphere.
e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D
The flameproof enclosure of on-board digital
driver and solenoid, prevents the propagation
of accidental internal sparks or fire to the
A B external environment.
3 2 1 3 The driver and solenoid are also designed to
%ggg’; body DKZA-AES-NP-17* limit the surface temperature within the
® Ex-proof solenoid classified limits.
@ Ex-proof electronics housing DHZA: DKZA:
(® Ex-proof digital driver Size: 06 -ISO 4401 Size: 10 -ISO 4401
(® Ex-proof cable glands C € Max flow: 60 Vmin Max flow: 120 Vmin
@ Bluetooth/USB connection Max pressure: 350 bar ~ Max pressure: 315 bar
1] MODEL CODE
| DHZA -[AES|-[NP|-[0] [ 71 |-[L] [5]/[m|/[*] [ = |/ *
E ; sonal Seals material,
x-proof proportiona : .
directional valves, direct see ie;tlBoF? '
DHZA = size 06 PE _ FKM
DKZA = size 10 BT = NBR low temp.
Series number
AES = on-board driver, without transducer
Hydraulic options (1):
B = solenoid with on-board digital driver at
Fieldbus interface, see section[4]: side of port A (2)
NP = Not Present Y = external drain
BC = CANopen
BP = PROHPBUS DP Electronic options (1):
EH = EtherCAT C = current feedback for pressure transducer
4 + 20 mA (only for W)
I = current reference input 4 + 20 mA
Valve size ISO 4401: W= power limitation function
0=06 1=10
Cable entrance threaded connection:
M = M20x1,5
Configuration: Standard Option /B
A B A B
51= /\m@ m Spool size: 14 (L) 1(L) 2(S) 3(L,SD)5(LSD)
i ° e P DHzA = 1 45 8 18 28
A B A B _ B
- e T" X _ < DI 1] Nominal flow (I/min) at Ap 10 bar P-T, see section 6]
A B A B
= TT)( - < > ot Spool type, regulating characteristics, see section [15]:
a a P T b
A B __ A B L = linear S = progressive D = differential-progressive
73 = WA PIOE Y 3 S WAL SATIOFT A TV PA=Q, BT=Q2
= : = P-B=Q2,AT=Q

(1) For possible combined options, see section

(2) In standard configuration the solenoid with on-board digital driver and position transducer are at side port B
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2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).

Installation, wirings and start-up procedures must be performed according to the general pre
user manuals included in the E-SW-SETUP programming software.

3| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

scriptions shown in tech table FX900 and in the

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

. 2 Download on the
« App Store

3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

Cu

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

E-A-BTH adapter

mobile App

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

| 4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions

allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849 150 years, for further details see technical table PO07

Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table GX004

Explosion proof protection, see section 9]
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”

REACH Regulation (EC) n°1907/2006

RoHs Directive 2011/65/EU as last update by 2015/863/EU

@ HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZA DKZA

Pressure limits  [bar]| ports P, A, B = 350; T = 210 (250 with external drain /Y); Y = 10 ports P, A, B = 315; T = 210 (250 with external drain /Y); Y = 10
Configuration 51,53,71,73 70 51,53,71,73 70

Spool type and size | L14 \ L1 \ s2 \ L3,83,D3 | L5,85,D5 L5 L3,S3,D3 L5,S5,D5 L3,L5,D5
Nominal flow [I/min]

Ap=10bar| 1 4,5 8 18 28 45 60

APPT o 30bar| 17 | 8 14 30 50 80 100

Max permissible flow | 2,6 12 21 40 60 90 120
Ap max P-T [bar]| 70 70 70 50 50 40 40

Response time [ms] (1) <35 <45

Leakage [cm®/min] <30 (at P = 100 bar); <135 (at P = 350 bar) <80 (at P = 100 bar); <600 (at P = 315 bar)
Hysteresis <5 [% of max regulation]

Repeatability + 1 [% of max regulation]
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ELECTRICAL CHARACTERISTICS

. Nominal . +24 V/DC
Power supplies Rectified and filtered : VAMS = 20 = 32 VMaX (ripple max 10 % Vpp)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Voc @ max 5 mA

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VbC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range: 0 = 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA,;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply
(only /W option)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level, pressure transducer failure (/W option)

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

o usB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/I[EC61158 | EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar

-max fluid temperature = 50°C
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| 9| CERTIFICATION DATA

Valve type

DHZA, DKZA

Certifications

Multicertification Group I

ATEX IECEx

EAC cCCC

Solenoid

Single solenoid

Double solenoid

Solenoid certified code

OZA-AES

OZA-AES, OZA-A

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o |[ECEx: IECEX TPS 19.0004X

e EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: TUV IT 18 ATEX 068 X

o [ECEx: IECEx TPS 19.0004X

e EAC: RU C - IT.AX38.B.00425/21
o CCC: 2024322307006321

o ATEX: CESI 02 ATEX 014

o [ECEx: IECEx CES 10.0010x

* EAC: RU C - IT.AX38.B.00425/21
o CCC: 2024322307005903

Method of protection

o ATEX
Ex 11 2G Ex db IIC T6/T5/T4 Gb;
Ex 112D Ex tb IIIC T85°C/T100°C/T135°C Db

e [ECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex tb IlIC T85°C/T100°C/T135°C Db

e EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb 111C T85°C/T100°C/T135°C Db X

o ATEX
Ex 11 2G Ex db IIC T6/T5/T4 Gb;
Ex 112D Ex tb IIIC T85°C/T100°C/T135°C Db

* [ECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex tb IlIC T85°C/T100°C/T135°C Db

* EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb 11IC T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4 T4 T3
Surface temperature <85°C <100 °C <135°C <135°C <200 °C
Ambient temperature (2) -40 = +40°C | -40 = +55°C | -40+ +70°C -40 = +40°C 40 = +70 °C
Applicable Standards EN 60079-0 EN 60079-1 EN 60079-31

IEC 60079-0 IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

Grounding: section of external ground wire = 4 mm?

10.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

11| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

FX110

PROPORTIONAL VALVES

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40 °C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C
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12| HYDRAULIC OPTIONS

B = Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 15.1

Y = Option /Y is mandatory if the pressure in port T exceeds 210 bar

13| ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard +10 Voc. Input signal can be reconfigured via software selecting
between voltage and current, within a maximum range of +10 Voc or 20 mA. It is normally used in case of long distance between the
machine control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in

case of reference signal cable breakage.
C = Only in combination with option /W

It is available to connect pressure transducer with 4 + 20 mA current output signal, instead of the standard 0 + 10Voc .Input signal can
be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or 20 mA.

W = Only for valves coupled with pressure compensator type HC-011 or KC-011 (see tech table D150).
It provides the hydraulic power limitation function. The driver receives the flow reference
signal by the analog input INPUT+ and a pressure transducer, installed in the hydraulic
system, has to be connected to the driver's analog input TR. When the actual requested
hydraulic power pxQ (TR x INPUT+) reaches the max power limit (p1xQ1), internally set by
software, the driver automatically reduces the flow regulation of the valve. The higher is the

pressure feedback the lower is the valve’s regulated flow:

Flow regulation = Min ( PowerLimit [sw setting]

Transducer Pressure [TR]

POSSIBLE COMBINED OPTIONS

/Bl [BW, /BY, IW, /IY, WY, /BIW, /BIY, /BWY, /IWY, [CWB, /[CWY, /BIWY, /CWBY

15| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

15.1 Regulation diagrams - values measure at Ap 30 bar P-T
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

16.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

16.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

16.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

16.4 Monitor output signals (MONITOR and MONITOR2)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is +5 VDC (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VbC.
Option /W
The driver generates a second analog output signal (MONITOR2) proportional to the actual system pressure.
The output maximum range is +5 VDC; default setting is 0 + 5 VDC

16.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

16.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

16.7 Remote Pressure Transducer Input signal (TR) - only for /W option
Analog pressure transducers can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are 0 + 10 Vbc for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.
Note: transducer feedback can be read as a digital information through fieldbus communication - software selectable.

TERMINAL BOARD OVERVIEW

(1) VF+2av] | AGND (1)
1) TR | NC
NCL_ | EARTH
NCL_ | NC
NCL_ | NC
NC|— | NC
EH || ep@ || BC@® | Nel | NG [ Bc |[ Br@ || EH
RX+ LINE_A not used CAN_H |ILINE_B || Rx+
RX- | LINE_B CAN_H not used L ILINE_A LI RX-
TX+ | DGND|| CAN_GND CAN_GND | |DGND L Tx+
TX- ] +5V]  CAN_SHLD CAN_SHLD | |+5V LT
NC L SHIELD || CAN_L CAN_L |_|SHIELD | INC
NCl | MONITOR2 (1)
INPUT+|____| MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
Y — VLo
7y — )

(1) Connections available only for /W option
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
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ELECTRONIC CONNECTIONS

18.1 Main connections signals

CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vboc Gnd - power supply
2 V+ Power supply 24 Voc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
6 ENABLE Enable (24 Voc) or disable (0 Vbc) the driver, referred to VLO Input - on/off signal
A 7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR Monitor output signal: £5 Vbc maximum range, referred to AGND Output - analog signal
Default is: 5 Vbc Software selectable
10 INPUT Reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
+ Defaults are: £10 Voc for standard and 4 + 20 mA for /| option Software selectable
11 MONITOR2 2nd monitor output signal: +5 Voc maximum range, referred to AGND (1) Output - analog signal
Defaultis: 0 + 5 Vbc Software selectable
31 EARTH Internally connected to driver housing

(1) 2nd monitor output signal is available only for /W option

18.2 USB connector - M12 - 5 pin always present

CABLE . ) "
ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS Driver view @ ‘/
1 +5V_USB | Power supply /
2 ID Identification o ,
B 3 GND_USB | Signal zero data line @ @
4 D- Data line - ‘ |
5 | D+ Data line + (female)
18.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | CAN_L Bus line (low) 13 | CAN_L Bus line (low)
16 | CAN_SHLD| Shield 15 | CAN_SHLD| Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 | CAN_H Bus line (high) 19 | notused | Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
18.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 | SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
18.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 |NC do not connect 13 |NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver
18.6 Remote pressure transducer connector - only for /W option
ENTTOLE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES Voltage Current
Signal transducer Input - analog signal
34 TR +10 Vbc / £20 mA maximum range Software selectable Connect Connect
D 35 AGND Common gnd for transducer power and signals | Common gnd Connect /
36 VF +24V Power supply +24Voc Output - power supply Connect Connect
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E-ATRA remote pressure transducer connection - see tech table GX800

for /W option !
: Current signal E-ATRA
CABLE VF 24V 36 RED = pressure transducer
D e F B
SHIELD -
connect the transducer cable GRAY
to the terminal board = BROWN | do not connect

of the electronic driver h

19] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW AES
AES/W AES AES/W
Cables entrance description: @ 2] @ @ 2} @

(A main connections @ {FD
USB connector always present (factory plugged) @

€9 fieldbus interface (input)

€ fieldbus interface (output) Q ®} © ®}, Q Q,@
(o) pressure transducer (only /W option) @ @7 @
(p) Threaded plug

COIL CONNECTION —— @ Q Q Q @

only for double solenoid version - factory wired
(for single solenoid version - factory plugged)

?
O
©

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

Remove the 4 screws of driver’s rear cover to 5
access terminal board and fieldbus terminator I

n°4 M6
Tightening torque 15 Nm

& WARNING: the above operation must be performed in a safety area

Terminal board - see section 17 Fieldbus terminator only for BC and BP executions (1)

/" BC - CANopen setting:
Switch Termination enabled

T | OFF | o qfiem
2 OFF | ON (2@ [
3 OFF | o {j30H [
4 ON O 4@ [»

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | m e |p
2 ON ON (flamd [I»
3 ON | oedl]3md [I
4 OFF | D dj4Cm [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
usB E-A-BTH S P 4 24
Bluetooth adapter &
@ T F @‘II@:' é[m Tightening torque: 20 Nm
| 58 =
female (2) - 20

T
I
|
} E-C-SB-USB/M12
i
|
I
I

3)

USB CABLE 3)
cable length 4m

—— COIL CONNECTION —— COIL CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'’. All switches are set OFF
(2) Pin layout always referred to driver's view () For configuration 51 and 53 do not remove the metallic protection cap
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19.1 Cable glands and threaded plug for AES - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
\p A Cable entrance P are factory plugged
1 none none
Cable entrance A is open for costumers
c1 o [@—@
BC, BP, EH €1) )
“via stub” 2 1 c2 Cable entrance A, C1, C2 are open for costumers
connection A @ @
® ®
O Q) @l ©
g g © @
BC, BP, EH ct '@ '@
“daisy chain” 3 c2 none none @_J_ @_ Cable entrance A, C1, C2 are open for costumers
connection A
® ®
® : O) ©)

19.2 Cable glands and threaded plug for AES with /W

option - see tech table KX800

To be ordered separately

Communication

Cable entrance

interfaces Cable gland Threaded plug overview Notes
quantity |entrance| quantity |entrance
D
Cable entrance P are factory plugged
NP none none
A Cable entrance A, D are open for costumers
D 9] @ @ Q
BC, BP, EH c C @@ @@ Cable entrance P are factory plugged
“via stub” 1 1 2
connection N @@ '@@ Cable entrance A, C1, C2, D are open for costumers
®0® |®®
O © Gl ©
g @ © @
D
SC' BP’hEH o1-0 @@ @@ Cable entrance P are factory plugged
“daisy chain” 1-C2| none none S -
connection A '@ €2 @@' Cable entrance A, C1, C2, D are open for costumers
®® ®®
o) @ @ @

20] FASTENING BOLTS AND SEALS

N

=

DHZA

DKZA

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:
4 OR 108;
Diameter of ports A, B, P, T: @ 7,5 mm (max)

1 OR 2025
Diameter of port Y: @ = 3,2 mm (only for /Y option)

Seals:
5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

1 OR 108
Diameter of port Y: @ =5 mm (only for /Y option)
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21) INSTALLATION DIMENSIONS FOR DHZA [mm]

I1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05) Mass [kg]
(for /Y surface: 4401-03-03-0-05 without port X) DHZA-AES-05 8,2
DHZA-AES-07 9,9
DHZA-AES-05* DHZA-AES-05*/B
58 58
S D | % @
i o of e
O | @ 3
5 °= —
© ©) g — [
a v
© @ o NP
O ool im0 0@ | |
! 15} i} [ & [ ™
e s ‘ i v
45 81 195 6 6 195 81
65 282 282
DHZA-AES-07* DHZA-AES-07*/B
58 58
(2) 20 20 (2
= fﬂg B @ @ ﬂ @EII&J
3 —I '_ 3 %
\1‘\ _— L 13 il 3 q
omy Lee |
— L IE 8 |o"
83.5 66 195 6 6 195 66 83.5
350.5 350.5

1) = Air bleed off

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)
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22| INSTALLATION DIMENSIONS FOR DKZA [mm]

I1SO 4401: 2005

DKZA-AES-15*

Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface: 4401-05-05-0-05 without port X)

OROK

©® 9 © 1 W‘MFQ‘ 2)
O @ @ui,u:s
O i )
8 —
© U
© ©) rl‘-x ‘
N A
[ ) @ N %’
65 6 195 15
316
DKZA-AES-17*
%8 0
© ﬂ Eﬂ’j:z:i::s y
D 4
o
= L q
50 |0
¥ ==
6 195 100 835
384.5
(1) = Air bleed off

DKZA-AES-15*/B

Mass [kg]
DKZA-AES-15 10
DKZA-AES-17 1,7

=

ne®s
s w1
115 195 6
316
DKZA-AES-17*/B
. Qoﬁ,
\?/‘ iiﬁ,uiﬁ@ ﬂ k@
o |
i | |
ALY
83.5 100 195 6

384.5

= The dimensions of cable glands must be considered (see tech table KX800)

= Space required for connection cable and for Bluetooth adapter or USB connector removal

23] RELATED DOCUMENTATION

GS510 Fieldbus

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools

GX800 Ex-proof pressure transducer type E-ATRA-7

P005 Mounting surfaces for electrohydraulic valves
E-MAN-RA-AES

AES user manual
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Table FX100-4/E

Ex-proof proportional directional valves
direct, without transducer and with positive spool overlap - ATEX, IECEx, EAC, PESO, CCC or cULus

DHZA-A-05*

@ valve body

@ spool

® ex-proof solenoid

@ threaded connections for cable clamp or conduit pipe

DHZA-A, DKZA-A

Ex-proof proportional valves direct, without
position transducer and with positive spool
overlap, for open loop directional controls and
not compensated flow regulations.

They are equipped with ex-proof proportional
solenoids certified for safe operations in haz-
ardous environments with potentially explosive
atmosphere.

Certifications:

o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

e Multicertification ATEX, IECEx, for gas
group I M2 (mining)

e cULus North American certification for gas
group C&D

The flameproof enclosure of solenoid prevents
the propagation of accidental internal sparks
or fire to the external environment.

The solenoid is also designed to limit the
surface temperature within the classified limits.

DHZA. DKZA:
Size: 06-1SO 4401 Size: 10- 1SO 4401
c € Max flow: 60 Vmin Max flow: 120 min

Max pressure: 350 bar Max pressure: 315 bar

[ 1] MODEL CODE

| DHzA I[*]-[al-[0o][s51 5 -[m /[« 1] ]t |
. Seals material
Ex-proof proportional ) ’
directional valves, direct see section [6]:
DHZA = size 06 ) - =NBR
DKZA = size 10 Series PE =FKM
number |BT =HNBR (2)
Certification type: Volt de.
Multicertification oltage code: )
ATEX, IECEx, EAC, PESO, CCC: - = standard coil for 24 Vbc Atos
- = omit for Group 11 2G / 2D (1) drivers ,
M = Group | M2 (mining) 24 =optional coll for 24 VbC low
North American Certification: current drivers
UL = cULus Options (3):
) B = solenoid at side of port A
A = without transducer MV = vertical hand lever (only for DHZA) (4)
i O = horizontal cable entrance (2)
Valve size SO 4401: WP = /\ manual override protected by
0=06 1=10 metallic cap
Y =external drain
Configuration: Standard Option /B Solenoid threaded connection for cable gland fitting:
A B A B
GK = GK-1/2” - not for cULus (5)
I T I T
51 = T 1 >T< ’H—XA‘ FX—BX T M = M20x1,5- not for cULus
P b a NPT = 1/2" NPT
A B A B i .
TSI AT Spool size: 14 (L) 1(L) 2(S) 3(LSD) 5(LSD)
53 = T 1x T DHZA = 1 4,5 8 18 28
b a PT DKZA = - - 45 60

A B

ne MDY
a P T b

A

B
73 = [ X ]
P T b

Nominal flow (I/min) at Ap 10 bar P-T

Spool type - regulating characteristics:
L = linear S = progressive D = differential-progressive

P-A=Q, B-T=Q/2

P-B=Q2 AT=Q

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (8) Possible combined options: all combination are available, with exception of MV + WP
(4) MV option is available only for DHZA with spool type $3, S§5, D3, D5, L3, L5, not available in combination with WP option

(5) Approved only for italian market

A The pressure at T port makes difficult the manual override operation that can be possible only if its value is lower than 50 bar
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| 2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

| 3| GENERAL CHARACTERISTICS

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, see technical table PO07

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZA DKZA

Pressure limits  [bar]| ports P, A, B =350; T =210 (250 with external drain /Y); Y =10 | ports P, A, B = 315; T = 210 (250 with external drain /Y); Y = 10
Configuration 51,53,71,73 70 51,53,71,73 70
Spool type L14 L1 S2 | L3,83,D3 | L5,S5,D5 L5 L3,583,D3 L5,S5,D5 L3,L5,D5
Nominal flow  [I/min]

Ap= 10 bar 1 4,5 8 18 28 45 60

ApPT o sobar | 17 | 8 | 14 30 50 80 100

Max permissible flow | 2,6 12 21 40 60 90 120

Ap max P-T [bar]| 70 70 70 50 50 40 40

Response time (1) [ms] <35 <45

Leakage [em?/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Hysteresis <5 [% of max regulation]

Repeatability + 1 [% of max regulation]

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [3]

(1) 0-100% step signal

| 5| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL.: raintight enclosure, UL approved

Duty factor

Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 176 Q
Max. solenoid current 25A 1,1A

| 6| SEALS AND HYDRAULIC FLUIDS - for

other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 = 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

X X ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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CERTIFICATION DATA

Valve type DHZA, DKZA

DHZA/M, DKZAIM DHZAJUL, DKZA/UL

Certifications

Multicertification Group I
ATEX, IECEx, EAC, PESO, CCC

North American
cULus

Multicertification Group |
ATEX, IECEx

Solenoid certified code OZA-A

OZAM-A OZA-A/EC

Type examination certificate (1) ATEX: CESI 02 ATEX 014

PESO: P588812/4
CCC: 2024322307005903

IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21

ATEX: CESI 03 ATEX 057x
IECEx: [ECEXx CES 12.0007x
20170324 - E366100

Method of protection e ATEX

Ex I 2G Ex db IIC T4/T3 Gb
Ex 11 2D Ex th IIIC T135°C/T200°C Db |« |ECEX

® ATEX
Ex I M2 Ex db | Mb

e UL 1203
Class |, Div.l, Groups C & D
Class |, Zone I, Groups 1A & 1B

o [ECEX Ex db I Mb
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
® PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
e CCC
Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) -40 + +40°C | -40 = +70°C -20 + +60 °C -40 + +55°C | 40+ +70°C
EN 60079-0 |IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2n°139-13
Cable entrance: threaded connection I\GIIK—:I\/IC;Ole/é 1/2" NPT
vertical (standard) or horizontal (option /O) NPT = 1/2” YNPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS WIRING

Multicertification

3
n°4 M4 l

locking torque 4Nm

Standard version

Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

® screw terminal for additional equipotential grounding

0FL] 1 = Coil PCB 3 poles terminal board
Ol 2 =GND  suitable for wires cross sections
0[] 38 = Cail up to 2,5 mm? (max AWG14)

cULus certification

3
n°4 M4 I

locking torque 4Nm

Ot:@\
(:@)/
(@
—®

ol

=) @\\@
@
Standard version Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

A Pay attention to respect the polarity

1 = Coil+ PCB 3 poles terminal board suggest-
2 =GND ed cable section up to 1,5 mm? (max
3 =Coil- AWG16), see section[9]note 1

alternative GND screw terminal
connected to solenoid housing
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

L]
e Tinned Stranded Copper Conductors
* Bronze braided armor

L]

solenoid wiring.

Overall impervious sheath over the armor

e Suitable for use in Class | Division 1, Gas Groups C
Armored Marine Shipboard Cable which meets UL 1309

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm?2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the

9.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40 °C - T4 150 °C 135°C 90 °C 90 °C
45 °C - T4 - 135 °C - 95 °C
55°C - T3 - 200 °C - 110°C
60 °C - - 150 °C - 110°C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C

cULus certification
Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C

T4

135 °C

100 °C

70°C

CABLE GLANDS - only Multicertification

T3

200 °C

100 °C

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,

see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

1] OPTIONS

B = Solenoid at side of port A of the main stage

MV = Auxiliary vertical hand levers (only for DHZA)

This option allows to operate the valves in absence of electrical power supply, i.e. during commissioning, maintenance or in case of

emergency.

When the valve is electrically operated the hand lever remains stopped in its rest position
The hand lever execution does not affect the performances of the original valves

Total angle stroke

+ 28°

Lever actuating force [N]

1+8

Working angle stroke

+ 15°

Lever device weight [g]

880

O = Horizontal cable entrance, to be selected in case of limited vertical space

WP = Manual override protect by metallic cap.

Y = External drain, to be selected if the pressure at T port is higher than the max allowed limits

11.1 Possible combined options: all combination are available

FX100
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12| DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

Regulation diagrams - values measure at Ap 30 bar P-T

10 15
P—>B|P—>] Pl>B [P
= A>T |B—>T — \ A—>T|B—>T
S 8 c 12
£ £ \ /
G = 9
2 2 2
2 4 2 S 6
3 3 3 3
(o) (o))
o) 2 [} 3
- 1] 1 - AN
0 — [ 0 /
100 80 -60 -40 -20 O 20 40 60 80 100 100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHZA 1=014 2=L1 DHZA 3=52
30 50
Pl>B[P—>A P—>B|P—>[A /
A>T|B—>T A—>T|B—>T
T 24 T 40
£ \ / £ \ /
s 18 > 30
2 5 ksl 8
8 12 3 4 3 20 7 7
K 6 5 g 8
NN
0 N\ )24 0 N\ yd
-100 -80 -60 -40 -20 O 20 40 60 80 100 100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DHZA 4=13 5=S3 6=D3 DHZA 7=15 8=S5 9=D5
100 100
P—>B[P—>/A Pl>B|P—/A
A—>T|B—>T A—>T|B—T
€ 80 c 80
€ / € \ /
< 60 > 60l 14
8 10 2 13 13
o 11 10 o
4 4
g 4 11 g 12
3 3 15 15
&O; 20 12 12 083) 20
0 XN\ yzd 0 \§§ //
-100 -80 60 -40 -20 O 20 40 60 80 100 100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DKZA 10=013 11=S83 12=D3 DKZA 13=15 14=S5 15=D5
13| FASTENING BOLTS AND SEALS
DHZA DKZA

— N

=

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:
4 OR 108;
Diameter of ports P, A, B, T: @ 7,5 mm (max)

1 OR 2025
Diameter of port Y: @ = 3,2 mm (only for /Y option)

Seals:
5 OR 2050;
Diameter of

10R 108
Diameter of

ports P, A, B, T: @ 11,5 mm (max)

portY: @ =5 mm (only for /Y option)
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INSTALLATION DIMENSIONS FOR DHZA [mm]

ISO 4401: 2005 (see table PO05)

Mass [kg]
Mounting surface: 4401-03-02-0-05 DHZA-A-05 2,65
(for /Y surface: 4401-03-03-0-05 without port X) DHZA-A-07 4,3
Option /O +0,35
Option /WP +0,25
-
=]
DHZA-A-05* 2 g DHZA-A-05*/B
—|™
-
o2 atos 4|
5 2 ° HHH
p e v
P — ®
© —
15 80.5 66 15
3 161.5
option /O
DHZA-A-07* option /WP
19}
~
atos 4] oS 4
5 [T
 e— —
80.5 66 80.5
227
15 INSTALLATION DIMENSIONS FOR DKZA [mm]
1SO 4401: 2005 (see table P005) Mass [kg]
Mounting surface: 4401-05-04-0-05 DKZA-A-15 4,8
(for /Y surface: 4401-05-05-0-05 without port X) DKZA-A-17 6,5
Option /O +0,35
Option /WP +0,25
-
=]
DKZA-A-15* ] DKZA-A-15*/B
©,3
T
ETT = = — s
3 of = o of
> : 0| g8 @
5 Yo}
s E :
— 2 | e— N
80.5 100 15) = = 15) 100 80.5
3 195.5 65 195.5 3
Option /O
DKZA-A-17* Option /WP
o
| N
o =™, = > =
| e— — | e—1
o —, o——>
= |27 80.5
80.5 100 80.5 ‘
3 261
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INSTALLATION DIMENSIONS FOR DHZA WITH OPTION /MV [mm]

ISO 4401: 2005 (see table PO05) Mass [kg]
Mounting surface: 4401-03-02-0-05 DHZA-A-05 2,9
(for /Y surface: 4401-03-03-0-05 without port X) DHZA-A-07 4,6
Option /O +0,35
DHZA-A-05*/MV i
L;
a5
37
o
. T @ 5 =
©
(e}
15 66 55
216.5 3 49 2
DHZA-A-05*/BMV
option /O
S I R
< 1
TS [
D) a‘sf o |2 " 5 == 4|
— I © O =3 —
® ) o}
[ m— =2 —
o | I © ©
80.5 55 66 |15 23] 26
3 216.5 2 49
DHZA-A-07*/MV
a
s B e e
™) & ~|5
— @ © 9 =
® <
) —) [, @ @
80.5 66 55 80.5 26 |23
3 282 3 49 2
DHZA-A-07*/BMV
a5
E= E=3 2 ~
DI - 3
— —, ©
80.5 55 66 80.5
3 282 3 2 49
RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus
FX900 Operating and maintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves
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Table FX210-8/E

Ex-proof digital proportional directional valves
Piloted, with on-board driver, without transducer and with positive spool overlap ATEX, IECEx, EAC, CCC

=P

AEE®

@ Valve body

® Spool

® Proportional ex-proof pilot valve
@ Ex-proof solenoid

(® Ex-proof electronics housing
® Ex-proof digital driver

@ Ex-proof cable glands
Bluetooth/USB connection

A
1 2

DPZA-AES-NP-25*

atos A

——=CONNECT

B

DPZA-AES

Ex-proof digital proportional valves, piloted,
without position transducer and with positive
spool overlap, for open loop directional
controls and not compensated flow
regulations.

They are equipped with ex-proof on-board
digital driver and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver and solenoid prevents the propagation of
accidental internal sparks or fire to the external
environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

Size: 10 + 32 -ISO 4401
Max flow: 180 + 1500 I/min
Max pressure: 350 bar

1] MODEL CODE

ST

| DPZA -|AES|-| NP
Ex-proof proportional
directional valve, piloted
AES = on-board driver,
without transducer
Fieldbus interface, see section[4]:
NP = Not Present
BC = CANopen
BP = PROFIBUS DP
EH = EtherCAT
Valve size ISO 4401:
1=10 2=16 4=25 6 =32

Configuration (1):

Option /B

Standard
A B __ A8
A_B __A 8B
53= mHHE oK HIn
o b a P

__ A B a8
= X# jZTT %%Xq DX# §:TT %%X
a P T b a P T b

A B A B
a P T  p a T  p

L]

* ‘

Seals material, see section [8]:

- = NBR
Series PE =FKM
number BT = NBR low temp.

Hydraulic options (1):

B = solenoid and on-board digital driver at side of port B
of the main stage (side A of pilot valve) (2)

D =internal drain

E = external pilot pressure

G = pressure reducing valve for piloting

Electronic options (1):

C = current feedback for pressure transducer 4 + 20 mA
(only for W)

I = current reference input 4 + 20 mA

W= power limitation function

Cable entrance threaded connection:

M = M20x1,5
Spool size: 3 (L,SD) 5(L,SD)
DPZA-1 = - 100
DPZA2 = 160 250
DPZA-4 = - 480
DPZA6 = - 640

Nominal flow (I/min) at Ap 10bar P-T, see section [6 |

L = linear

S = progressive

Spool type, regulating characteristics, see section [15] :

D = differential-progressive
P-A=Q, B-T=Q/2
P-B=Q/2 AT=Q

(1) For possible combined options, see section
(2) In standard configuration the solenoid (config. 51 and 53) and the on-board digital driver are at side A of the main stage (side B of pilot valve)
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

| 3| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!

3.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

T OF {00
| ~ Download on the S GETITON B L] 1) EXPLORE IT ON
@& AppStore ® Google Play wv AppGallery
3.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

7

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 4| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 5| GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 | 75 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section[9]
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

@ HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DPZA-*-1 ‘ DPZA-*-2 DPZA-*-4 DPZA-*-6
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10;
Spool type and size L5, S5, D5 ‘ L3, S3, D3 L5, S5, D5
Nominal flow [I/min]
Ap = 10 bar 100 160 250 480 640

Ap P-T Ap = 30 bar 160 270 430 830 1100

Max permissible flow 180 400 550 900 1500
Ap max P-T [bar] 50 60 60 60 60
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm?] 1,4 3,7 9,0 21,6
Piloting flow (1) [I/min] 1,7 3,7 6,8 14,4
Leakage (2) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (1) [ms] <90 <110 <130 <190
Hysteresis <5 [% of max regulation]
Repeatability + 1 [% of max regulation]

(1) 0 =100 % step signal and pilot pressure 100 bar
(2) at p = 100/350 bar
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ELECTRICAL CHARACTERISTICS

. Nominal 1 +24 VDC
Power supplies Rectified and filtered : VRMS = 20 = 32 VMAX (ripple max 10 % VpP)
Max power consumption 35W
; ; Voltage: range +10 VDC (24 VMAX tolerant) Input impedance:  Ri > 50 kQ
Analog input signals Current: range +20 mA Input impedance: Ri =500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Vbc @ max 5 mA

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 VDC (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range : 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply
(only /W option)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level, pressure transducer failure (/W option)

Protection degree to DIN EN60529

IP66/67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

TR usB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/I[EC61158 | EC 61158
Communication phvsical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy v USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°CnBR low temp. seals (/BT option) = -40°C + +60°C, with
HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

: - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar

-max fluid temperature = 50°C
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| 9| CERTIFICATION DATA

Valve type DPZA
I Multicertification Group I
Certifications ATEX IECEx CCC

Solenoid

Single solenoid

Double solenoid

Solenoid certified code

OZA-AES

OZA-AES, OZA-A

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o [ECEx: IECEx TPS 19.0004X

* EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: TUV IT 18 ATEX 068 X

o [ECEx: IECEx TPS 19.0004X

* EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: CESI 02 ATEX 014

o |[ECEx: IECEx CES 10.0010x

e EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307005903

Method of protection

® ATEX
Ex 11 2G Ex db IIC T6/T5/T4 Gb;
Ex 11 2D Ex tb [1IC T85°C/T100°C/T135°C Db

¢ |[ECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex tb 1IC T85°C/T100°C/T135°C Db

e EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb l1IC T85°C/T100°C/T135°C Db X

® ATEX
Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex 112D Ex tb I1IC T85°C/T100°C/T135°C Db

¢ |[ECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex tb I1IC T85°C/T100°C/T135°C Db

* EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4 T4 T3
Surface temperature <85°C <100 °C <135°C <135°C <200 °C
Ambient temperature (2) 240 = +40°C | -40 = +55°C | -40 = +70°C ~40 = +40 °C 40 = +70°C
Applicable Standards EN 60079-0 EN 60079-1 EN 60079-31

IEC 60079-0 |IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

Grounding: section of external ground wire = 4 mm?

10.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40 °C T6 85 °C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110 °C
FUNCTIONAL SCHEME

1] CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have
to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

(12| HYDRAULIC OPTIONS

B = DPZA-*-*5 = solenoid and integral electronics at side of port B of the main stage.
DPZA-*-*7 = integral electronics at side of port B of the main stage.

D and E = Pilot and drain configuration can be modified as shown in section [13] .
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:

example of configuration 7*
3 positions, spring centered

Option /D Internal drain
Option /E External pilot (through port X) @ Pilot valve ® Main stage
G = Pressure reducing valve installed between pilot valve and main body with fixed setting: ® Pressure reducing valve

DPZA-1 and -2 = 28 bar
DPZA-4 and -6 = 40 bar
It is advisable for valves with internal pilot in case of system pressure higher than 150 bar.

FX210

@ Plug to be added for external
pilot trough port X

(®) Plug to be removed for internal
drain through port T
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13| ELECTRONIC OPTIONS

I = It provides 4 = 20 mA current reference signal, instead of the standard £10 VDC. Input signal can be reconfigured via software selecting
between voltage and current, within a maximum range of £10 VDC or £20 mA. It is normally used in case of long distance between the
machine control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in
case of reference signal cable breakage.

C = Only in combination with option /W
It is available to connect pressure transducer with 4 = 20 mA current output signal, instead of the standard 0 + 10 VDC. Input signal can
be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or +20 mA.

W = Only for valves coupled with pressure compensator type HC-011 or KC-011 (see tech table D150).  Hydraulic Power Limitation - option /W
It provides the hydraulic power limitation function. The driver receives the flow reference
signal by the analog input INPUT+ and a pressure transducer, installed in the hydraulic Q
system, has to be connected to the driver's analog input TR. When the actual requested Qi — ®
hydraulic power pxQ (TR x INPUT+) reaches the max power limit (p1xQ1), internally set by
software, the driver automatically reduces the flow regulation of the valve. The higher is the
pressure feedback the lower is the valve’s regulated flow:

reference signal
for valve regulation ®

PowerLimit [sw setting]

Flow regulation = Min ( : Flow Reference [INPUT+]) R ) b pressure P
egulation curve @ with and feedback
Transducer Pressure [TR] @ without power limitation.
p1x Q1 =max power limit
POSSIBLE COMBINED OPTIONS
Hydraulic options: all combination possible
Electronics options: /IW, /CW, /CWI
15| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
15.1 Regulation diagrams (values measure at Ap 10 bar P-T)
100 200
P>B|P—>A P>B P>
_ A—T|B—>T _ A—>T|B—>T
= 80 g 160
S
= 2\ /2 =
z 60 g 120
2 1 1 3 = 5 4 4
o)
8 S
= S 6
> 87 5
g 20 o 40
T 3 \\ / & 6 ~]
0 ~\ | 4 0 ~\ | 7
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
% Stroke [% of
DPZA-1: Stroke [% of max] DPZA-2: roke [% of max]
1=1L5 2=S5 3=D5 4=13 5=83 6=D3
250 500
P—>B|[P—>A P—>B|P—>A
A—>T|B—>T \ A—>T|B—>T /
'€ 200 T 400
IS IS
= 8 = 1
z 150 = 300
5 7 k] 12
= 7 A = \ 10 y /
2 100 o 200
& 8 © 11
= 9 3 12
Ko 50 \ kel 100 \
0 ~N\ | / 0 ~N\ | A
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZA-2: Stroke [% of max] DPZA: Stroke [% of max]
7=1L5 8=55 9=D5 10=L5 11=S5 12=D5
650
Pl->B|P—>A
. \ A—>T|(B—>T /
< 520
£ \ /
S 30014
S 13 13
©°
% 260
kS| 15 15 |14
[®)]
2 130 \\ /
0 ~\ | A

-100 -80 -60 -40 -20 0 20 40 60 80 100
DPZA-6: Stroke [% of max]
13=15 14=S5 15=D5

Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)

++10V

Reference signal 102 20 mA } P->A/B—>T Reference signal 102 : ;110 ¥

O tpsBra-T
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, I1SO 4413).

16.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

16.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

16.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

16.4 Monitor output signals (MONITOR and MONITOR2)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is +5 VDC (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.
Option /W
The driver generates a second analog output signal (MONITOR?2) proportional to the actual system pressure.
The output maximum range is +5 VDC; default setting is 0 + 5 VbC

16.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms |EC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

16.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

16.7 Remote Pressure Transducer Input signal (TR) - only for /W option
Analog pressure transducers can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.
Note: transducer feedback can be read as a digital information through fieldbus communication - software selectable.

TERMINAL BOARD OVERVIEW

(1) VF+2avl | AGND (1)
@ TR NC
NCl_ | EARTH
NC|_ | NC
NC|| NC
NC|| NC
EH || BP@ || BCE@ | Nl | o [ Bcd || BP@ || EH
RX+ | LINE_AL not used CAN_H L {LNE_B LRx+
RX- L LINE_B CAN_H not used L ILINE_A L IRX-
X+ DGNDL|  CAN_GND CAN_.GND | |DGND LT
X +5VL CAN_SHLD CAN_SHLD | |+5V LT
NC| SHIELD | CAN_L CAN_L |_[SHIELD LINC
NC|___| MONITOR2 (1)
INPUT+ || MONITOR
INPUT-____| AGND
ENABLE|_| FAULT
[V — VLO
2y — VO

(1) Connections available only for /W option
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
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18] ELECTRONIC CONNECTIONS

18.1 Main connections signals

ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply

2 V+ Power supply 24 Vbc Input - power supply

3 VLO Power supply O Voc for driver’s logic and communication Gnd - power supply

4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply

5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal

A 7 AGND Analog ground Gnd - analog signal

8 INPUT- Negative reference input signal for INPUT+ Input - analog signal

9 MONITOR Monitor output signal: +5 Voc maximum range, referred to AGND Output - analog signal
Default is: +5 Vbc Software selectable

10 INPUT+ Reference input signal: +10 Vbc / +20 mA maximum range _ Input - analog signal
Defaults are: £10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

1 MONITOR2 2nd monitor output signal: +5 Voc maximum range, referred to AGND (1) Output - analog signal
Defaultis: 0 + 5 Vbc Software selectable

31 EARTH Internally connected to driver housing

(1) 2nd monitor output signal is available only for /W option

18.2 USB connector - M12 - 5 pin always present

ENTRELELE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ; |
5 D+ Data line + (female)
18.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD | Shield 15 CAN_SHLD | Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) pin 19 and 22 can be fed with external +5V supply of CAN interface
18.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 | LINE_B Bus line (low) 19 |LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
18.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 1 18 TX+ Transmitter ‘ 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 |RX+ Receiver
17.6 Remote pressure transducer connector - only for /W option
ENTRELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES Voltage Current
Signal transducer Input - analog signal
34 TR +10 Voc / £20 mA maximum range Software selectable Connect Connect
D 35 AGND Common gnd for transducer power and signals | Common gnd Connect /
36 VF +24V Power supply +24Vbc Output - power supply Connect Connect
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E-ATRA remote pressure transducer connection - see tech table GX800

for /W option !
: Current signal E-ATRA
CABLE D VF +24V 36 RED Vi pressure transducer
S .
connect the transducer cable GRAY  |SHIELD
to the terminal board = BROWN | do not connect

of the electronic driver

19] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW AES
AES/W AES AES/W

Cables entrance description: e m W
(A) main connections
USB connector always present (factory plugged) Q ®77 @ ©74®
€ fieldbus interface (input)
€ fieldbus interface (output) Q ®} Q ®}7 © ©7{®
(o) pressure transducer (only /W option) @ @7 @
(p) Threaded plug

COIL CONNECTION —— @ Q Q © {PD

only for double solenoid version - factory wired

(for single solenoid version - factory plugged) (front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

Remove the 4 screws of driver’s rear cover to 5
access terminal board and fieldbus terminator I

n°4 M6
Tightening torque 15 Nm

& WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

/" BC - CANopen setting:
Switch Termination enabled

1 | OFF | mqim
2 OFF | ON (2w [»
3 OFF | ore {3l [Ir
4 ON O a0 [

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | oo m Jir
H H 2 ON ON (fl2m0 [I»
g 3 ON | oredl[3m [Ir
/ : 4 OFF | OO {jacm [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
usB EABTH - p 24
Bluetooth adapter (
~ - - .
7 @ 2 ﬁg\“@ | é[ﬂ:@ Tightening torque: 20 Nm

} 58 =

female (2) | B
i E-C-SB-USB/M12 -

3) i USB CABLE 3)
| cable length 4m
L o
—— COIL CONNECTION —— COIL CONNECTION
factory wired factory wired

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view (3) For configuration 51 and 53 do not remove the metallic protection cap
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19.1 Cable glands and threaded plug for AES - see tech table KX800

To be ordered separately

Communication

Cable entrance

Notes

interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH C
“via stub” 2 1 c2 Cable entrance A, C1, C2 are open for costumers
connection A
BC, BP, EH C
“daisy chain” 3 Cc2 none none Cable entrance A, C1, C2 are open for costumers
connection A

19.2 Cable glands and threaded plug for AES with /W option - see tech table KX800

To be ordered separately
c icati Cable entrance Not
ommunloa on Cable gland Threaded plug overview otes
interfaces ) .
quantity |entrance| quantity |entrance
D
Cable entrance P are factory plugged
NP 2 none none
A Cable entrance A, D are open for costumers
D P © | @
BC, BP, EH . . ®©® ||©® Cable entrance P are factory plugged
“via stub” 3 1 1 2
connection A @@ '@@ Cable entrance A, C1, C2, D are open for costumers
®® @@
© ® @ @
D @ @ P g
BC, BP, EH o1c @@ @@ Cable entrance P are factory plugged
“daisy chain” 4 1-C2| none none 5 =
connection A '@ € @@' Cable entrance A, C1, C2, D are open for costumers
®® @@
® © © ©

FX210
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PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4

DPZO-6

Pilot channels

Pilot channels

Pilot channels

Pilot channels

Drain channels

Internal piloting: blinded plug SP-X300F @ in X;

Internal drain:  blinded plug SP-X300F @ inY;

External piloting: Add blinded plug SP-X300F ;
Internal drain:

External drain:  Add blinded plug SP-X300F ®.

External piloting: Add blinded plug SP-X500F ;
Internal drain:
External drain: Add blinded plug SP-X300F @.

Internal piloting: Without plug ®;

Add plug SP-X325A in pos @;
Internal drain:
External drain: Add blinded plug SP-X300F ®.

To reach the orefice @ remove plug @ = G1/8”

External piloting: blinded plug SP-X300F @in Pp;

External drain: blinded plug SP-X300F @ inDr.

Internal piloting: Without blinded plug SP-X300F ®;

Without blinded plug SP-X300F @;

Internal piloting: Without blinded plug SP-X500F @;

Without blinded plug SP-X300F @);

External piloting: Add DIN-908 M16x1,5 in pos ;

Without blinded plug SP-X300F ®;

21] FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1210 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
216 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
B 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
DPZA
40R 4112
4 o5 |6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144;
B 6 socket head screws M20x80 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)
6 =32 ' . ”
Tightening torque = 600 Nm 2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)

FX210
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@ INSTALLATION DIMENSIONS FOR DPZA [mm]

DPZA'AES-*'1 Mass [kg]
DPZA-*-15* 14,7
ISO 4401: 2005 DPZATT 164
Mounting surface: 4401-05-05-0-05 (see table PO05) Option /G +0,9
© 9 ©
e
o
©) ©) | =
S
NG gl
O, S
© © (C'))
8 | g
© ©
0 o Coz®a 1 s
=l= 92.5 \ 228
T
70 235 320 6
Dotted line = double solenoid version
DPZA-AES-*-2 Mass [kg]
DPZA-*-25% 18,9
ISO 44.01: 2005 DPZA-*-27* 20,6
Mounting surface: 4401-07-07-0-05 (see table P005) Option /G 109
T 6. 9 ©
@ f e
9]
c
S (—
a
(]
N~
o
'O\O —
S 3]
6 353 92
Dotted line = double solenoid version
1) = Air bleed off
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)
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DPZA-AES-*-4 Mass lkal
DPZA-*-45* 241
1SO 4401: 2005 DPZA-*-47* 25,8
Mounting surface: 4401-08-08-0-05 (see table P005) Option /G 40,9
©. @ ©

@

Qo © ©

C
S

a

(e}

<)
) ~ :
e S%/ [] ] option /G
)

- # T i
o h_Jix e
228 J 159 74
I
6 387 118
Dotted line = double solenoid version
DPZA-AES-*-6 Moo )
DPZA-*-65* 49,2
1SO 4401: 2005 DPZA-*-67* 50,9
Mounting surface: 4401-10-09-0-05 . :
Option /G +0,9
© 9 ©

®f
i

358 (398 option /G)
(40)
famnn)

5<

b

w
42

O

O

6 4455 202

Dotted line = double solenoid version

(1) = Air bleed off
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)

23| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments GX800 Ex-proof pressure transducer type E-ATRA-7
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves

FX900 Operating and manintenance information for ex-proof proportional valves P005 Mounting surfaces for electrohydraulic valves
GS500 Programming tools E-MAN-RA-AES  AES user manual

GS510 Fieldbus
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(-t HA

Ex-proof proportional directional valves
piloted, without transducer and with positive spool overlap - ATEX, IECEx, EAC, PESO, CCC or cULus

Table FX200-4/E

DPZA-A

Ex-proof proportional valves, piloted, without
3 position transducer and with positive spool

overlap, for open loop directional controls and

not compensated flow regulations.

They are equipped with ex-proof proportional

4 solenoids certified for safe operations in haz-
ardous environments with potentially explosive
atmosphere.

Certifications:

e Multicertification ATEX, IECEx, EAC, PESO,

CCC for gas group Il 2G and dust category Il 2D

e Multicertification ATEX, IECEx, for gas

group I M2 (mining)

e cULus North American certification

for gas group C&D
A B The flameproof enclosure of solenoid prevents
1 2 the propagation of accidental internal sparks
or fire to the external environment.

The solenoid is also designed to limit the
® main stage valve body DPZA-A-25* surface temperature within the classified limits.
@ main stage pool Size: 10 + 32 - 1SO 4401
@ pilot valve Max flow: 180 = 1500 mi
@ ex-proof solenoid C E axtiow: - min

Max pressure: 350 bar

1] MODEL CODE
| DPZA 1[*]- -l 2] [71 L[5 |-lak]/[ = |7[=] ]~ ]I * |
Seals material,
Ex-proof proportional see section[6]:
directional valve, piloted - = NBR
Series PE =FKM
o number |BT =HNBR (2)
Certification type:
Multicertification Voltage code:
ATEX, IECEx, EAC, PESO, CCC: - = standard coil for 24 Vbc Atos
- = omit for Group Il 2G / 2D (1) drivers _
M = Group IM2 (mining) 24 = optional g:0|l for 24 Vbc low
North American Certification: current drivers
UL =cULus Options (3):
B = solenoid at side of port A
A = without transducer D =internal drain
E = external pilot pressure
. G = pressure reducing valve for piloting
Valve size ISO 4401: O = horizontal cable entrance (2)
1=10 2=16 4=25 6 =232 WP =/\ manual override protected by metallic cap
Solenoid threaded connection for cable gland fitting:
Configuration: Standard Option /B GK = GK-1/2” - not for cULus
M =M20x1,5 - not for cULus
51 A= NPT = 1/2" NPT
= X v/
' a Pt Spool size: 3(LSD) 5(L,S.D)
DPZA-1 = - 100
A B A B
DPZA-2 = 160 250
X XA
53 = = na A DPZA-4 = - 480
° b a F DPZA-6 = - 640
A s Nominal flow (I/min) at Ap 10bar P-T
7= Aoy Spool type, regulating characteristics:
a P b L = linear S = progressive D = differential-progressive
A B
£ P-A=Q, B-T=Q/2
- o AHE A /
A P b P-B=Q/2 A-T=Q

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).
The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining)

(8) For possible combined options, see 11.1

& For valve with internal drain (option /D) the pressure at T port makes difficult the manual override operation that can be possible only if
the pressure at T port is lower than 50 bar.
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| 2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

| 3] GENERAL CHARACTERISTICS

Assembly position

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, see technical table PO07

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 4] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model

DPZA-*-1 DPZA-*-2 DPZA-*-4 DPZA-*-6
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10;
Spool type L5, S5, D5 L3, S3, D3 L5, S5, D5
Nominal flow [I/min]
Ap = 10 bar 100 160 250 480 640

Ap P-T Ap = 30 bar 160 270 430 830 1100

Max permissible flow 180 400 550 900 1500
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm?] 1,4 3,7 9,0 21,6
Piloting flow (1) [I/min] 1,7 3,7 6,8 14,4
Leakage (2) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (1) [ms] <90 <110 <130 <190
Hysteresis <5 [% of max regulation]
Repeatability + 1 [% of max regulation]

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [ 2]

(1) 0-100% step signal and pilot pressure 100 bar

| 5| ELECTRICAL CHARACTERISTICS

(2) at p = 100/350 bar

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards|
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 17,6 Q
Max. solenoid current 25A 1,1A

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 300 mm?/s

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type Classification Ref. Standard

Mineral oils

NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
X 5 ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar -max fluid temperature = 50°C
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CERTIFICATION DATA

Valve type DPZA DPZA/M DPZA/UL

Certifications Multicertification Group I Multicertification Group | North American
ATEX, IECEx, EAC, PESO, CCC ATEX, IECEx cULus

Solenoid certified code OZA-A OZAM-A OZA-A/EC

- o ATEX: CESI 02 ATEX 014
Type examination certificate (1)

PESO: P588812/4
CCC: 2024322307005903

IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21

ATEX: CESI 03 ATEX 057x

IECEx: IECEx CES 12.0007x
20170324 - E366100

Method of protection o ATEX

Ex I 2G Ex db IIC T4/T3 Gb
Ex 11 2D Extb IlIC T135°C/T200°C Db | e |ECExX

e ATEX
Ex 1 M2 Exdb | Mb

e UL 1203
Class I, Div.l, Groups C & D
Class |, Zone I, Groups IIA & 11B

o [ECEX Ex db I Mb
Ex db IIC T4/T3 Gb
Ex tb [1IC T135°C/T200°C Db
* PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
e CCC
Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) 240 + +40°C | -40 = +70°C -20 + +60 °C -40 = +55°C | -40 + +70°C
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2 n°139-13
Cable entrance: threaded connection :\EAK—ZI\AC;(};X]% 1/2” NPT
vertical (standard) or horizontal (option /O) NPT = 1/2" NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS WIRING

Multicertification

3
n°4 M4 I

locking torque 4Nm

Standard version

Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

(® screw terminal for additional equipotential grounding

0F[] 1 = Coil PCB 3 poles terminal board
OML] 2 =GND  suitable for wires cross sections
0]+ ] 8 = Coil up to 2,5 mm? (max AWG14)

FX200

cULus certification
3
n°4 M4 I
locking torque 4Nm / \ ﬁ

Standard version Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

A Pay attention to respect the polarity

1 = Coil+ PCB 3 poles terminal board suggest-
2 =GND ed cable section up to 1,5 mm? (max
3 = Coil- AWG16), see section[9]note 1

alternative GND screw terminal
connected to solenoid housina
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
¢ Tinned Stranded Copper Conductors

* Bronze braided armor

e QOverall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Temperature class Max surface temperature [°C] | Min. cable temperature [°C]

Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150 °C - 90 °C -
45 °C - T4 150 °C 135 °C - 90 °C
55°C - T3 150 °C 200 °C - 110 °C
60 °C - - 150 °C - 110 °C -
70 °C N.A. T3 N.A. 200 °C N.A. 120 °C

cULus certification
Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature

55°C T4 135°C 100 °C

70°C T3 200 °C 100 °C

CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

FUNCTIONAL SCHEME

example of configuration 7*
3 positions, spring centred

111] OPTIONS

B = DPZA-*-*5 = solenoid and integral electronics at side of port B of the main stage.
DPZA-*-*7 = integral electronics at side of port B of the main stage.

D and E = Pilot and drain configuration can be modified as shown in section [13].
The valve’s standard configuration provides internal pilot and external drain.
For different pilot / drain configuration select:
Option /D
Option /E

G = Pressure reducing valve installed between pilot valve and main body with fixed setting:
DPZA-1 and -2 = 28 bar
DPZA-4 and -6 = 40 bar
It is advisable for valves with internal pilot in case of system pressure higher than 150 bar.

Internal drain.

External pilot (through port X).

o Horizontal cable entrance, to be selected in case of limited vertical space.
WP = Manual override protected by metallic cap.

@ Pilot valve @ Main stage

® Pressure reducing valve

@ Plug to be added for external
pilot trough port X

(® Plug to be removed for internal
drain through port T

11.1 Possible combined options

/BD, /BE, /BG, /BO, /BWP

/BDE, /BDG, /BDO, /BDWP,

/BDEG, /BDEO, /BDEWP, /BDEGO, /BDEGWP, BDEGOWP

/BEG, /BEO, /BEWP, /BEGO, /BEGWP, /BEGOWP

/BGO, /BGWP, BGOWP

/DE, /DG, /DO, /[DWP, /DEG, /DEO, /DEWP, /DEGO, /DEGWP, /DEGOWP
[EG, [EO, [EWP, [EGO, [EGWP, [EGOWP

/GO, /[GWP, /[GOWP

J/OWP
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12| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

12.1 Regulation diagrams (values measure at Ap 10 bar P-T)

1 2
* P—>B|P—>A o0 Pl>B[P—A
_ A—>T|B—>T . A—>T|B—>[T
g 80 g 160
< 2\ / 2 <
g 60 p g 120
= 1 3 =
o] o] 5 4 4
L 40 o) 80
®© © 6
3 >
o) @) 5
£ 20 3 \\ / e 40
6 T~
0 N\ | 4 0 ~\ |
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZA-1: Stroke [% of max] DPZA-2: Stroke [% of max]
1=1L5 2=S5 3=D5 4=_3 5=S3 6=D3
250 500
P—>B [P—>A P—>B|P—>A
A—>T|B—>[T \ A—>T|(B—>[T /
200 c 400
£ IS
= 8 = 1
2z 150 =z 300
ko) 7 ] 10 12
o 7 9 5 10
2 100 2 200
© 8 © 11
5 9 3 12
K 50 \ K 100 \
0 ~\ | A 0 ~N\ | A
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZA-2: Stroke [% of max] DPZA-4: Stroke [% of max]
7=L5 8=S5 9=D5 10=15 11=S5 12=D5
650
P—>B|P—>A
. \ A—>T|B—>T /
< 520
5 \ /
S 300 |14
S 13 13
el
}L(é 260
g 15 15 |14
(@)}
&) 130 \\ /
0 ~\ | A
-100 -80 -60 -40 -20 0 20 40 60 80 100
DPZA-6: Stroke [% of max]
13=15 14=S5 15=D5
Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)
. 0 ++10V oo
Reference signal {5 50 mA } P—>A/B—=T Reference signal 102 z 41%X } P—-B/A—=T
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13| PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPZA-1

DPZA-2

DPZA-4

DPZ0O-6

Pilot channels

Pilot channels

Pilot channels

Pilot channels

Drain channels

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:
Internal drain:
External drain:

Internal piloting:
External piloting:

Internal drain:
External drain:

blinded plug SP-X300F @ in X;
blinded plug SP-X300F @ in Pp;
blinded plug SP-X300F ® in Y:
blinded plug SP-X300F @ in Dr.

Without blinded plug SP-X300F @;
Add blinded plug SP-X300F ;
Without blinded plug SP-X300F @;
Add blinded plug SP-X300F @.

Without blinded plug SP-X500F );
Add blinded plug SP-X500F @);
Without blinded plug SP-X300F @);
Add blinded plug SP-X300F @.

Without plug OF

Add DIN-908 M16x1,5 in pos @;
Add plug SP-X325A in pos @;
Without blinded plug SP-X300F ®;
Add blinded plug SP-X300F ®.

To reach the orifice @ remove plug ®@ = G1/8”

FASTENING BOLTS AND SEALS

DPZA-1

DPZA-2

DPZA-4

DPZA-6

Fastening bolts:

4 socket head screws
M6x40 class 12.9
Tightening torque = 15 Nm

Fastening bolts:

4 socket head screws
M10x50 class 12.9
Tightening torque = 70 Nm
2 socket head screws
M6x45 class 12.9
Tightening torque = 15 Nm

Fastening bolts:

6 socket head screws
M12x60 class 12.9
Tightening torque = 125 Nm

Fastening bolts:

6 socket head screws
M20x80 class 12.9
Tightening torque = 600 Nm

Seals:

50R 2050

Diameter of ports A, B, P, T:
@11 mm (max)

2 OR 108

Diameter of ports X, Y:

@5 mm (max)

Seals:
4 0R 130

Diameter of ports A, B, P, T:

@20 mm (max)

2 OR 2043
Diameter of ports X, Y:
@7 mm (max)

Seals:

4 0OR 4112

Diameter of ports A, B, P, T:
@ 24 mm (max)

2 OR 3056

Diameter of ports X, Y:

@7 mm (max)

Seals:

40R 144

Diameter of ports A, B, P, T:
@ 34 mm (max)

2 OR 3056

Diameter of ports X, Y:

@7 mm (max)

FX200
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@ INSTALLATION DIMENSIONS FOR DPZA [mm]

Mass [kg]

DPZA-1
ISO 4401: 2005 (see table POOS) ey 2o
Mounting surface: 4401-05-05-0-05 Option /G 109
Option /O +0,35
Option /WP +0,25
DPZA-A-15*
DPZA-A-17* (dotted line) DPZA-A-15* /B
]
)} g1
=) —
" § =
o
3
,ﬁrﬂmﬁl@ui\ B ] 2% m
- - 117 93
66
117 117
option /O
option /WP o
2 option /G R
T @ 1
Hrr?\]‘@ @
2775 26,5
DPZA-2 Mass [kg]
ISO 4401: 2005 (see table PO0S) BE?Q:Q;? L
Mounting surface: 4401-07-07-0-05 Option /G 109
Option /O +0,35
Option /WP +0,25
DPZA-A-25*
DPZA-A-27* (dotted line) DPZA-A-25* /B
] P r
= e
— m dE====> } ] { m —
_ =]
o | M 9F==== f\ § || A1) e
Yo}
L
TOATTB Y s ATTB VYT
Il I o [ M
- - 125 125
144
125 125
option /O

option /WP
— option/G 3| |

EC

D)

27 26,5
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DPZA-4

Mass [kg]
ISO 4401: 2005 (see table PO05) Bgﬁ;ﬁ* ];‘2
Mounting surface: 4401-08-08-0-05 Option /G 109
Option /O +0,35
Option /WP +0,25
DPZA-A-45*
DPZA-A-47* (dotted line) DPZA-A-45* /B
‘7777 >
=] i =
D Dﬂﬂﬂﬂ-‘ \\i\\\\j7 Wg
— m d ﬂ‘, { m —
—| @ =t 73::::7:7:% 5' i) —
5
L
X AiB o X AiB
G A e e I R |
. 7 A
191 118 191
318 318
option /WP

option /G

45

275 |26,5

DPZA-6

ISO 4401: 2005 (see table PO05)
Mounting surface: 4401-10-09-0-05

DPZA-A-65*
DPZA-A-67* (dotted line)

X AIB
Mass [kg]
DPZA-*-45* 43,0
DPZA-*-47* 44,7
Option /G +0,9
Option /O +0,35
Option /WP +0,25

DPZA-A-65* /B

266.5 for UL

X A ” ,|
1 |
80 275 80 202 80 275 80
435 435
option /O option/G &
B T &
© option /WP J

274 26,5

16 RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and maintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves

02/25
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Table FX030-8/E

Ex-proof digital proportional relief valves high performance
direct or piloted, with on board driver and pressure transducer - ATEX, IECEx, EAC, CCC

@ Valve body
®@ Poppet

® Ex-proof solenoid
@ Ex-proof electronics housing

3
RZMA-RES-P-BC-10-*

(® Ex-proof digital driver

(® Ex-proof pressure transducer

@ Ex-proof cable glands
Bluetooth/USB connection

atos A

——=CONNECT

SMART TUNING

Cce

1] MODEL CODE

RZMA

RES

[P e

Ex-proof proportional
pressure relief valves

RZMA = subplate size 06
AGMZA = subplate size 10, 20, 32

RES = on-board driver

P = on-board ex-proof pressure transducer

Fieldbus interface, see section [5]:

NP = Not Present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

Valve size and configuration:

-|ot0| /[250 | /[ m |/

RZMA-RES, AGMZA-RES

Ex-proof high performance digital proportional
relief valves direct or piloted with pressure
transducer for pressure closed loop controls.

They are equipped with ex-proof on-board
digital driver, pressure transducer and
proportional solenoid certified for safe
operations in hazardous environments with
potentially explosive atmosphere.

o Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or
fire to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

RZMA, direct or piloted:
Size: 06 - ISO 4401
Max flow: 4 and 40 I/min

AGMZA, piloted:
Size: 10, 20 and 32 - ISO 6264
Max flow: 200, 400 and 600 I/min

Max pressure: 250 bar

]

Seals material,
see section [9]:

- =NBR
PE =FKM
BT = NBR low temp.

Series number

Hydraulic options - only AGMZA (1):
E = external pilot

Y = external drain

Electronic options (1):

I = current reference input and monitor
4 + 20 mA

Cable entrance threaded connection:
M = M20x1,5

RZMA: direct 010 = Qmax 4 I/min
RZMA: piloted 030 = Qmax 40 I/min Max regulated pressure:
AGMZA: piloted 10, 20, 32 = Qmax 200, 400, 600 I/min 80 =80bar 180 =180bar 250 = 250 bar
(1) Possible combined options: /EY, /El, /YI
|2 CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)
RZMA-RES-*-010 RZMA-RES-*-030 AGMZA-RES-*

FX030
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3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

4.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

g E
| ~ Download on the S GETITON [ EXPLORE IT ON
i @& AppStore ® Google Play [ = AppGallery
= OOk AR

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use E-C-SB-USB/M12 cable ‘ B
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

E FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6| GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 RZMA-010 150 years, RZMA-030 and AGZMA 75 years, see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section
) -Flame proof enclosure “Ex d”
Compliance
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZMA AGMZA

Size code 010 030 10 20 32
Valve size 06 10 20 32
Max regulated pressure [bar] 80 180 250

Min regulated pressure [bar] see min. pressure / flow diagrams at sections [21]

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [I/min 4 | 40 200 400 600
Response time 0-100% step signal

(depending on installation) (1) [ms] <60 <90 <110 <125
Hysteresis [% of the max pressure] <0,3

Linearity [% of the max pressure] <10

Repeatability [% of the max pressure] <0,2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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| 8| ELECTRICAL CHARACTERISTICS

. Nominal 1 +24 \V/DC
Power supplies Rectified and filtered : VRMS = 20 = 32 VMAX (ripple max 10 % Vep)
Max power consumption 35W
i i Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Analog input signals Current: range +20 mA Input impedance: Ri = 500 Q
Insulati | H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
nsulation class ISO 13732-1 and EN982 must be taken into account

Voltage: range 0 + 10VDC @ max 5 mA

Current:range 0 + 20 mA @  max 500 Q load resistance

Enable input Range: 0 + 9 Vbc (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VbC (not accepted); Input impedance: Ri > 87 kQ
Output range: 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA,
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply (1) | +24Vbc @ max 100 mA (E-ATRA-7 see tech table GX800)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
power supplies level, pressure transducer failure

Protection degree to DIN EN60529 | IP66 / IP67 with relevant cable gland
Duty factor Continuous rating (ED=100%)
Tropicalization Tropical coating on electronics PCB

Short circuit protection of solenoid current supply; current control by P.I1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC) | According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Monitor outputs

Fault output

Alarms

Additional characteristics

— USB CANopen PROFIBUS DP EtherCAT,
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

(1) In case of pressure transducer failure, the valve's reaction can be configured through Atos E-SW-SETUP software to:
- cut off the current to solenoid, therefore the regulated pressure will be reduced to minimum value (default setting)
- automatically switch the pressure control from closed loop (dynamic, balanced, smooth) to open loop, to let the valve to temporarily
operate with reduced regulation accuracy

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended fluid temperature FKM seals (/PE option) = -20°C + +80°C

NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Recommended viscosity 20+100 mm?/s - max allowed range 15 + 380 mm?/s
Max fluid normal operation| 1SO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
Flame resistant with water (1) NBR, NBR low temp. HFC 150 12922

A The ignition temperature of the hydraulic fluid must be 50°C (1) Performance limitations in case of flame resistant fluids with water:
higher than the max solenoid surface temperature - max operating pressure = 210 bar - max fluid temperature = 50°C

CERTIFICATION DATA

Valve type RZMA, AGMZA
P Solenoid data Pressure transducer data
Certifications
ATEX IECEx EAC CCC ATEX IECEx EAC

Certified code OZA-RES Pressure transmitter, Series E-10

o ATEX: CESI 02 ATEX 014 o ATEX: KEMA 05 ATEX 2240 X

L = e [ECEx: IECEx CES 10.0010x e [ECEx: IECEx DEK 15.0048X

Type examination certificate (1) o EAC:RU C - IT.AX38.8.00425/21 o EAC: C-DE.AA71.B.00162/19

e CCC: 2024322307006321

e ATEX e ATEX, EAC

Ex Il 2G Ex db IIC T4/T3 Gb Ex I 2G Ex db lIC T6...T1 Gb

Ex 11 2D Ex tb lIC T135°C/T200°C Db

Method of protection e IECEx, CCC o [ECEx

Ex db IIC T4/T3 Gb Exdb IIC T6...T1 Gb
Ex tb I11C T135°C/T200°C Db

e EAC
1Ex d lIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X

Temperature class T6 T5 T4 T6 T5 T4

Surface temperature <85°C <100 °C <135°C <85°C <100 °C <135 °C

Ambient temperature (2) -40 + +40°C | -40 + +55°C -40 + +70°C | -40 + +40°C | -40++55°C | -40 = +70°C
EN 60079-0; EN60079-1;  EN 60079-31 EN 60079-0;  EN 60079-1;

Applicable standards IEC 60079-0; IEC 60079-1;  IEC 60079-31 IEC 60079-0;  IEC 60079-1;

Cable entrance: threaded connection GK = GK-1/27 M = M20x1,5 NPT = 1/2” NPT -

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must wisthstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

11.1 Cable temperature

Grounding: section of external

ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13] HYDRAULIC OPTIONS - only for AGMZA

E = External pilot option to be selected when the pilot pressure is supplied from a diffe-
rent line respect to the P main line.
With option E the internal connection between port P and X of the valve is plugged.
The pilot pressure must be connected to the X port available on the valve’s moun-
ting surface or on main body (threaded pipe connection G '4").

Y = The external drain is mandatory in case the main line T is subjected to pressure peaks
or it is pressurized.
The Y drain port has a threaded connection G 4" available on the pilot stage body.

ELECTRONIC OPTIONS

I = Itprovides 4 +~ 20 mA current reference signal, instead of the standard O + 10 Voc.
Input signal can be reconfigured via software selecting between voltage and
current, within a maximum range of +£10 Voc or +20 mA.It is normally used in
case of long distance between the machine control unit and the valve or
where the reference signal can be affected by electrical noise; the valve func-
tioning is disabled in case of reference signal cable breakage.

15| POSSIBLE COMBINED OPTIONS
EY, /EI, M

MECHANICAL PRESSURE LIMITER - only for AGMZA

The AGMZA are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical

pressure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max

pressure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to

following steps:

e apply the max reference input signal to the valve’s driver. The system pressure
will not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (1) until the system pressure will increase up to
a stable value corresponding to the pressure setpoint at max reference input signal.

e turn clockwise the adjustment screw () of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

REMOTE PRESSURE UNLOADING - only for AGMZA

AGMZA-*/E

P X

Blinded plug SP-X100A

@ adjustment screw
@ locking nut

) protection cap

The P main line can be remotely unloaded by connecting the valve X port to a solenoid valve as shown in the

below scheme (venting valve).

This function can be used in emergency to unload the system pressure by-passing the proportional control.

SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different hydraulic conditions and performance requirements.

The valve is provided with 3 factory settings for the pressure control:

- dynamic fast response time for best dynamic performances. Default factory setting for pressure valves

- balanced average response time suitable for major applications
- smooth attenuated response time for slow regulation without overshoots

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-*, see section [29].

Below indications have to be considered as a general guideline, being affected by hydraulic circuit stiffness, working flow and dead volume.
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. DIAGRAMS RZMA-010 (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams 2  Pressure/flow diagrams 3-5 Min. pressure/flow diagrams
with flow rate Q = 1 I/min with reference signal set at Q = 1 I/min with zero reference signal
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— 2
% 280 — — | ) 4
E 80 = — T | k)
g § 240 — o 19 s
[—T] 5
S 6o o 200 — 2
bl 5 8
o 2 160 3 10
= 1 © 3
S 40 £ 120 k)
s 2 L 3
© o 80 — 9] 5
; 20 o ; /
@ 40 = é
o 0 [ — 0 0
0 20 40 60 80 100 0 1 2 3 4 0 1 2 3 4
Reference signal [% of the max] Flow [I/min] Flow [I/min]
3 =RZMA/80
4 = RZMA/180
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure 5 = RZMA/250
DIAGRAMS RZMA-030 (based on mineral oil ISO VG 46 at 50 °C)
1 Regulation diagrams 2  Pressure/flow diagrams 3 Min. pressure/flow diagrams
with flow rate Q = 10 I/min with reference signal set at Q = 10 I/min with zero reference signal
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Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure
@ DIAGRAMS AGMZA (based on mineral oil ISO VG 46 at 50 °C)
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@ POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

22.1 Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers.

& A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

22.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

22.3 Pressure reference input signal (P_INPUT+)
The driver controls in closed loop the current to the valve pressure proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of 10 Vbc or = 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24Voc.

22.4 Pressure monitor output signal (P_MONITOR)
The driver generates an analog output signal proportional to the actual pressure of the valve; the monitor output signal can be software set to show
other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, defaults settings are 0 +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of 0 +10 Vbc or 0 + 20 mA.

22.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms |EC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

22.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

23| TERMINAL BOARD OVERVIEW

[\o) NC
NC|__| NC
NCl_ | EARTH
NCl_ | NC
NCl_ | NC
NC| | NC
EH || Py || BC() | oL | o [ Bcay [ BP() || EH
RX+ L LINE_AL! not used CAN_H LILINE_B L IRX+
RX-L LINE_ B CAN_H not used LILINE_A L IRX-
X+ DGNDL| CAN_GND CAN_GND | |DGND LT
L +5VL] CAN_SHLD CAN_SHLD  ||+5V LT
NC| SHIELD | CAN_L CAN_L |_|SHIELD LINC
NC|__ | NC
P_INPUT+ || P_MONITOR
INPUT-___| AGND
ENABLE|__| FAULT
[V — VLo
2R VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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24] ELECTRONIC CONNECTIONS

24.1 Main connections signals

CABLE

ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply O Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
A 6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative pressure reference input signal for INPUT+ Input - analog signal
9 P MONITOR Pressure monitor output signal: 0 +10 Voc /0 + 20 mA maximum range, referred to AGND Output - analog signal
- Default is: 0 +10 Vbc or 4 + 20 mA Software selectable
10 P INPUT+ Pressure reference input signal: +10 Vbc / £20 mA maximum range Input - analog signal
- Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

24.2 USB connector - M12 - 5 pin

always present

ENTRELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ; |
5 D+ Data line + (female)
24.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
( 1 18 CAN_GND | Signal zero data line < 2 17 CAN_GND | Signal zero data line
20 | CAN_H Bus line (high) 19 | not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
24.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
24.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
< 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 |RX+ Receiver (output) 21 | RX+ Receiver
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25/ CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections
€ fieldbus interface (input)

€2 fieldbus interface (output)
(P) threaded plug

PRESSURE TRANSDUCER CON

USB connector always present (factory plugged)

factory wired

NECTION——

O

(front)

®7

2,0

®
e

TERMINAL BOARD AND FIELDBUS

TERMINATOR

Screw terminal for additional

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

Tightening torque 15 Nm

equipotential grounding

A WARNING: the above operation must be performed in a safety area

n°4 M6

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

Switch Termination enabled
T | OFF | o qim
2 OFF | ON (l2m [
3 OFF | o |30m [P
4 ON N 4@ [

BP - PROFIBUS DP setting:

Switch Termination enabled
1 ON | o |i»
2 ON ON (2@ [»
3 ON orr j3M0 [
4 OFF | O (|« [Ir

BLUETOOTH ADAPTER AND USB CONNECTOR

usB E-A-BTH
Bluetooth adapter
{&fo—— Ml
| 58
female (2) |
| E-C-SB-USB/M12
i USB CABLE
| cable length 4m
|
PRESSURE TRANSDUCER
CONNECTION
(factory wired)

METALLIC PROTECTION CAP - supplied with the valves

24
#

PRESSURE TRANSDUCER
CONNECTION
(factory wired)

é[“:@ Tightening torque: 20 Nm
=
~20

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'’. All switches are set OFF
(2) Pin layout always referred to driver’s view

FX030

PROPORTIONAL VALVES

183




25.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH C
“via stub” 2 1 c2 Cable entrance A, C1, C2 are open for costumers
connection A
BC, BP, EH C
“daisy chain” 3 Cc2 none none Cable entrance A, C1, C2 are open for costumers
connection A

FASTENING BOLTS AND SEALS

26.1 RZMA valves

N

=

RZMA-RES-*-010

RZMA-RES-*-030

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

O

Seals:

20R 108
Diameter of ports P, T: @5 mm

Seals:

4 0R 108
Diameter of ports P, T: @ 7,5 mm

26.2 AGMZA valves

—\

=

AGMZA-RES-*-10

AGMZA-RES-*-20

AGMZA-RES-*-32

Fastening bolts:
4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm

Fastening bolts:
4 socket head screws M16x50 class 12.9
Tightening torque = 300 Nm

Fastening bolts:
4 socket head screws M20x60 class 12.9
Tightening torque = 600 Nm

O

Seals:
20R 123
Diameter of ports P, T: @ 14 mm

1 OR 109/70
Diameter of port X: @ 3,2 mm

Seals:

20R 4112

Diameter of ports P, T: @ 24 mm
1 OR 109/70

Diameter of port X: & 3,2 mm

Seals:
2 OR 4131
Diameter of ports P, T: @ 28 mm

1 OR 109/70
Diameter of port X: @ 3,2 mm
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INSTALLATION DIMENSIONS FOR RZMA [mm]

RZMA-RES-*-010

1SO 4401: 2005 Mass [kg]
Mounting surface: 4401-03-02-0-05 (see table PO05) RZMA-RES-"-010 ‘ 85

(without ports A and B)

()
) o N o — o |
3

377 ~30

RZMA-RES-*-030
Mass [kg]

ISO 4401: 2005 !
Mounting surface: 4401-03-02-0-05 (see table POOS5) RZMA-RES-"-030 | 9.5

(ports A and B connected to port T)

58

) B
@ ﬂ m‘“ =2

38
]
g
Ll

121 110

432

-

(1) = Airbleeding
(2) = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

3

190

190
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INSTALLATION DIMENSIONS FOR AGMZA [mm]

58
20
© 9 ©
AGMZA-RES-*-10 (3) ﬂ ﬁH@ O
ISO 6264: 2007
Mounting surface: 6264-06-09-1-97 B m A O
(see table PO05) 9
i — O
Mass [kg] m © ©
1)
AGMZA-RES--10 | 12,1 P N\
“ ] O
(] | | © ®
O] FON
3
2 Lam
S
— ﬂ ==
6 171 \ 110 | w0 1 a3
377 ‘ 30 6 | |e215
80
58 = =
* 20@ ©. 9 ©
AGMZA-RES-*-20 ® ﬂ ggp O
ISO 6264: 2007
Mounting surface: 6264-08-13-1-97 ﬁ m N O
(see table PO05) o
> 3
| ' g
Mass [kg] @j |
IAGMZA—RES—*—ZO \ 13,3 g . 0
E] ® ®
A FO5
© T
’ d =1 |
| | vl == Il E
6 149 o7 95 ‘ 017
377 ~30| 26 ‘ ‘ 225
101
58 = =
AGMZA-RES-*-32 20 T o
- e 1(2)
ISO 6264: 2007 3 ﬂ @EU <= |@ O
Mounting surface: 6264-10-17-1-97
(see table PO05) ﬂ m \ O
(with M20 fixing holes
instead of standard M18) 903 3 @
— IQ \ ©
-/
Mass [kg] S . ® -0
AGMZA—RES—*—32‘ 15,3 7 Q
L © O
(1) = Air bleeding 1 = F‘j Q
3) = Space required for con- ©
"~ nection cable and for - =
Bluetooth adapter or
USB connector removal ‘ H 1 ‘ (GnA T{
< | i N
(3/\ = The dimensions of cable T ‘ iy : ‘ 205
~ glands must be considered 6 128 162 L8t ‘g -
(see tech table KX800) 877 30 o6 || a3t
120

RELATED DOCUMENTATION

GS500 Programming tools
GS510 Fieldbus

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC
FX900 Operating and manintenance information for ex-proof proportional valves

GX800 Ex-proof pressure transducer type E-ATRA-7
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
E-MAN-RA-RES  RES user manual
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A0S A

Table FX035-2/E
Replaces F650-4 /E

Ex-proof proportional relief valves high performance
direct or piloted, with on-board pressure transducer - ATEX, IECEx, EAC, CCC

&
EAL 1

RZMA-R, AGMZA-R

Ex-proof high performance proportional relief
valves direct or piloted with on-board
pressure transducer for pressure closed loop
controls.

They are equipped with ex-proof pressure
transducer and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

e Multicertification ATEX, IECEx, EAC, CCC
for gas group 11 2G

Z] The flameproof enclosure of solenoid and
I transducer prevents the propagation of
accidental internal sparks or fire to the external
T P environment.
The solenoid is also designed to limit the
3 2 surface temperature within the classified limits.
RZMA, direct or piloted:
RZMA-R-P-010-* Size: 06 - 1ISO 4401
Max flow: 4 and 40 I/min
@ Valve body AGMZA, piloted:
@ Poppet , Size: 10, 20 and 32 - 1SO 6264
® Ex-proof solenoid c E Max flow: 200, 400 and 600 I/min
@ Ex-proof pressure transducer
Max pressure: 250 bar
| 1|MODEL CODE
| RZMA -l R |- P |-[ot0]/[250 /| M |/| * | * |1 * |
Seals material,
Ex-proof proportional see section|[7]:
pressure relief valves - —NBR
RZMA = subplate size 06 PE oo
AGMZA = subplate size 10, 20, 32
R = for off-board driver, see section @ Series number
P = on-board ex-proof pressure transducer
Options (1):
E = external pilot (only for AGMZA)
. . I O = horizontal cable entrance
Valve S|z.e and configuration: ) Y = external drain (only for AGMZA)
RZMA: direct 010 = Qmax 4 I/min
RZMA: piloted 030 = Qmax 40 I/min

AGMZA: piloted 10, 20, 32 = Qmax 200, 400, 600 I/min

Max regulated pressure:

80 =80 bar 180 = 180 bar 250 = 250 bar

Solenoid threaded connection for cable gland fitting:
GK =GK-1/2" (2)

= M20x1,5

NPT = 1/2" NPT

(1) Possible combined options: all combinations are possible
(2) Approved only for the italian market

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZMA-R

AGMZA-R

FX035
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| 3| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-RES-*/A
Type Digital
Format DIN rail panel format
Tech table GS203

| 4| GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd valves according to EN ISO 13849 RZMA-010 150 years, RZMA-030 and AGMZA 75 years see technical table PO07
Ambient temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Storage temperature range Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (EN ISO 9227) > 200h

Explosion proof protection, see section
Compliance -Flame proof enclosure “Ex d”

RoHs Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model RZMA AGMZA

Size code 010 030 10 20 32
Valve size 06 10 20 32
Max regulated pressure [bar] 80 180 250

Min regulated pressure [bar] see min. pressure / flow diagrams at sections

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [I/min] 4 40 200 400 600
Response time 0-100% step signal

(depending on installation) (1) [ms] <60 <90 <110 <125
Hysteresis [% of the max pressure] <0,3

Linearity [% of the max pressure] <10

Repeatability [% of the max pressure] <0,2

Note: above performance data refer to valves coupled with Atos electronic drivers, see section 3]

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

6| ELECTRICAL CHARACTERISTICS

Max. power 35W

Insulation class H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree with relevant cable gland |IP66/67 to DIN EN60529

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 3,2Q
Max. solenoid current 25A
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https://www.atos.com/tables/english/P007.pdf

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

FKM seals (/PE option) = -20°C + +80°C

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

: : ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C

CERTIFICATION DATA

Valve type

RZMA, HZMA, AGMZA

Certifications

Solenoid data

Pressure transducer data

Multicertification Group Il
ATEX IECEx EAC CCC

Multicertification
ATEX IECEx EAC CCC

Certified code

MZA-A

Pressure transmitter, Series E-10

Type examination certificate (1)

ATEX: CESI 02 ATEX 014

IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21
CCC: 2024322307005903

ATEX: KEMA 05 ATEX 2240 X
IECEx: IECEx DEK 15.0048X
EAC: C-DE.AA71.B.00162/19

Method of protection

* ATEX
Ex 1 2G Ex db IIC T4/T3 Gb
Ex 112D Ex tb IIC T135°C/T200°C Db

¢ |ECEx, CCC
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db

* EAC
1Ex d lIC T4/T3 Gb X
Ex tb I11C T135°C/T200°C Db X

e ATEX, EAC
Ex 112G Ex db lIC T6...T1 Gb

o [ECEX
Exdb IIC T6..T1 Gb

Temperature class T4 T3 T6 T5
Surface temperature <135°C <200°C <135°C <200°C
Ambient temperature (2) -40 + +40°C -40 + +70°C -40 + +40°C -40 + +70°C
EN 60079-0 IEC 60079-0
Applicable standards EN 60079-1 IEC 60079-1 o oo 0 00070
EN 60079-31 IEC 60079-31
Cable entrance: threaded connection GK = GK-1/2
vertical (standard) or horizontal (option /O) M = M20x1,5 B
P NPT = 1/2" NPT

(1) The type examinator certificates can be downloaded from www.atos.com
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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9] EX PROOF SOLENOIDS WIRING

3 3
n°4 M4 I n°4 M4 I

locking torque 4Nm locking torque 4Nm I ﬁ

Standard version Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ screw terminal for additional equipotential grounding

0] 1 = Cail PCB 3 poles terminal board
0 ~[ ] 2 =GND suitable for wires cross sections
0 3 = Cail up to 2,5 mm? (max AWG14)

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

10.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

) Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group Il Group Il Group Il
40°C T4 - -
45°C T4 135°C 90°C
55°C T3 200°C 110°C
60°C - - -
70°C T3 200°C 120°C

11] CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads
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12 EX- PROOF PRESSURE TRANSDUCER WIRING

Valve pressure transducer

Current signal

E-BM-RES-*/A

E VF +24V | 1
TR+ 2

“[RED v ip
BLACK TR+ 2
. GRAY SHIELD 3
.. | BROWN do not connect 1— 4
i
Connect the transducer cable to the terminal board of the electronic driver
13] HYDRAULIC OPTIONS - only for AGMZA
E = External pilot option to be selected when the pilot pressure is supplied from a AGMZA-*/E

different line respect to the P main line.

With option E the internal connection between port P and X of the valve is plugged.
The pilot pressure must be connected to the X port available on the valve's
mounting surface or on main body (threaded pipe connection G 4”).

o
I

Horizontal cable entrance, to be selected in case of limited vertical space.

<
Il

The external drain is mandatory in case the main line T is subjected to pressure peaks
or it is pressurized.
The Y drain port has a threaded connection G 4" available on the pilot stage body.

MECHANICAL PRESSURE LIMITER - only for AGMZA

The AGMZA are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical pres-

sure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pres-

sure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to

following steps:

e apply the max reference input signal to the valve’s driver. The system pressure
will not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (D) until the system pressure will increase up to
a stable value corresponding to the pressure setpoint at max reference input signal.

e turn clockwise the adjustment screw (1) of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

@ REMOTE PRESSURE UNLOADING - only for AGMZA

P X

Blinded plug SP-X100A

6 ®11\®
)D% D o}

@ adjustment screw
) locking nut

®) protection cap

The P main line can be remotely unloaded by connecting the valve X port to a solenoid valve as shown in the

below scheme (venting valve).

This function can be used in emergency to unload the system pressure by-passing the proportional control.

FX035
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DIAGRAMS RZMA-010 (based on mineral oil ISO VG 46 at 50°C)

1 Regulation diagrams 2  Pressure/flow diagrams 3-5 Min. pressure/flow diagrams
with flow rate Q = 1 I/min with reference signal setat Q = 1 I/min with zero reference signal
100 320 20
— 2 5
- |
3 280 — — = 4
E 80 = —T | 8
2 I 240 o 19
g o T > 3
© 200
2 0 5 ¢
- o} o}
?_'; 1 = 160 2 10
g 40 2 120 ©
a— [} I |
o 3 80 e ? s
2 % = c /
2 40 = é
o 0 | — o 0
0 20 40 60 80 100 0 1 2 3 4 0 1 2 3 4
Reference signal [% of the max] Flow [I/min] Flow [I/min]
3 = RZMA/80
4 = RZMA/180
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure 5 = RZMA/250
DIAGRAMS RZMA-030 (based on mineral oil ISO VG 46 at 50°C)
1 Regulation diagrams 2  Pressure/flow diagrams 3  Min. pressure/flow diagrams
with flow rate Q = 10 I/min with reference signal set at Q = 10 I/min with zero reference signal
100 320 _ 10
2 3
% 280 2
£ 80 = L o g
5 8 20
X o o
< 60 = 200 —— 5 &
5 = 160 g | _—T 3
g ! @ g | —
% 40 2 120 > 4
o 2 @
? o 80 — T S
g 2 - g 2
o 40 =
o—1 0 0
0 20 40 60 80 100 0 10 20 30 40 0 8 16 24 32 40
Reference signal [% del max] Flow [I/min] Flow [I/min]
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure
DIAGRAMS AGMZA (based on mineral oil 1SO VG 46 at 50°C)
100 350
1 = Regulation diagrams _ 1 5
with flow rate Q = 50 I/min é
o 80 = 280
5 )
o
2 60 T 210
— o
o Q
5 T
2 = Pressure/flow diagrams o 40 g 140
with reference signal set at Q = 50 I/min e A
et [0}
> 20 & 70
1%}
Q
o /
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of the max] Flow [%]
. . 20 28
3-5 = Min. pressure/flow diagrams
with zero reference signal = =
k) 3
3 = AGMZA-*-10 o 1° / o
4 = AGMZA-*-20 3 2
5 = AGMZA-*-32 L o
S 10 214
i‘é __344/ % 5
pm} 3
g s g 7 —
£ c
= b=
0 0
0 100 200 300 400 0 150 300 450 600
Flow [I/min] Flow [I/min]
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FASTENING BOLTS AND SEALS

19.1 RZMA valves

RZMA-R-P-010

RZMA-R-P-030

N

=
-

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

O

Seals:

20R 108
Diameter of ports P, T: &5 mm

Seals:

40R 108
Diameter of ports P, T: @ 7,5 mm

19.2 AGMZA valves

AGMZA-R-P-10

AGMZA-R-P-20

AGMZA-R-P-32

=N

=
-

Fastening bolts:
4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm

Fastening bolts:
4 socket head screws M16x50 class 12.9
Tightening torque = 300 Nm

Fastening bolts:
4 socket head screws M20x60 class 12.9
Tightening torque = 600 Nm

O

Seals:
20R 123
Diameter of ports P, T: & 14 mm

1OR 109/70
Diameter of port X: @ 3,2 mm

Seals:
20R 4112
Diameter of ports P, T: @ 24 mm

10R 109/70
Diameter of port X: @ 3,2 mm

Seals:
20R 4131
Diameter of ports P, T: @ 28 mm

10R 109/70
Diameter of port X: @ 3,2 mm

INSTALLATION DIMENSIONS FOR RZMA [mm]

RZMA-R-P-010
ISO 4401: 2005 Mass [kg]
Mounting surface: 4401-03-02-0-05 (see table PO05) RZMA-R-P-010 ‘ 32
(without ports A and B) option /O
©
3 g—) 777777
0 ‘
_I Q ‘
! o o
=3 1 . @ e 2
T p S © | © v =
o T e
8 I =il @ i o
3 80.5 66 1085
258 ~30
RZMA-R-P-030
ISO 4401: 2005 Mass [kg]
Mounting surface: 4401-03-02-0-05 (sce table PO05) RZMA-R-P-030 | 4.2
(ports A and B connected to port T) option /O
3
- 2
, o
aos 4] \‘
00 . & 4 1.2
—) [ e % © [© g © “S
oflia®g 8l |3
5 f—} ?8]7 3 i. 3 3 -
3 80.5 139 915
314 ~30
1) = Air bleeding
(2) = Cable lenght 5m
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21 INSTALLATION DIMENSIONS FOR AGMZA [mm]

AGMZA-R-P-10

ISO 6264: 2007
Mounting surface: 6264-06-09-1-97
(see table PO05)

Mass [kg] — HHH‘ Q/ 2/
AGMZA-R-P-10 6.8 ST 0 Iy o §
Option /O +0.35 — @:@Eﬂ o

X —

190 (217 for /0)

103
4
> Fﬁ w )
k
‘:*7.

]
} 110 ‘ 95 | 013
258 ~30 g | lle21s
| s |
AGMZA-R-P-20
1SO 6264: 2007
Mounting surface: 6264-08-13-1-97 3
(see table PO05) I
| ® I ) 5
Mass [kg] © [ // © @
AGMZA-R-P*-20 8 § ] @:@E/ o
Option /O 0.35 5| & © @
° * S gD
@
8 © :
- ( S0s A
| \ A Ll
127 95 ‘ | 217
258 ~30 o6 | | oo
AGMZA-R-P-32
1ISO 6264: 2007
Mounting surface: 6264-10-17-1-97
(see table PO05)
(with M20 fixing holes 3
instead of standard M18) |
1 ‘
. O @ .
Mass [kg] © — @:@Eﬂ“ © ©
~ (0]
AGMZA-R-P-32 9.4 Q —_— 5 o
Option /O +0.35 S
g al O
@
S e
N I | [Emsal ||
| H <[ ==
” f
(1) = Air bleeding 162 \ 80 2205
- 258 ~30 26 || 231
(2) = Cable lenght 5m 120
22| RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments GX800 Ex-proof pressure transducer type E-ATRA-7
X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, KX800 Cable glands for ex-proof valves
CCC, PESO P005 Mounting surfaces for electrohydraulic valves
FX900 Operating and manintenance informationfor ex-proof proportional valves

02/25 FX035 PROPORTIONAL VALVES 194



—

[Os A

Table FX060-7/E

Ex-proof digital proportional reducing valves high performance
direct or piloted, with on-board driver and pressure transducer - ATEX, IECEx, EAC, CCC

atos A

——=CONNECT

&
EAL

i

j SMART TUNING

E
@

RZGA-RES-P-BC-10-*

@ Valve body

@ Spool
® Ex-proof solenoid

@ Ex-proof electronics housing

(® Ex-proof digital driver

(® Ex-proof pressure transducer
@ Ex-proof cable glands
Bluetooth/USB connection

Cce

1] MODEL CODE

\ RZGA

RES

Ex-proof proportional
pressure reducing valves

RZGA = subplate size 06
AGRCZA = subplate size 10, 20

RES = on-board driver

P = on-board ex-proof pressure transducer

[ |-[NP]- o0} 210 1 [w]/

Fieldbus interface, see section[5]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

Valve size and configuration:

RZGA: direct 010 = Qmax 12 I/min
RZGA: piloted 033 = Qmax 40 I/min
AGRCZA: piloted

10, 20 = Qmax 160, 300 I/min

RZGA-RES, AGRCZA-RES
Ex-proof digital, high performance
proportional reducing valves, direct or
piloted, with pressure transducer for
pressure closed loop controls.

They are equipped with ex-proof on-board
digital driver, pressure transducer and
proportional solenoids certified for safe
operations in hazardous environments with
potentially explosive atmosphere.

o Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G

The flameproof enclosure of on-board digital

driver, solenoid and transducer, prevents the

propagation of accidental internal sparks or

fire to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

RZGA, direct or piloted:
Size: 06 - ISO 4401
Max flow: 12 and 40 I/min

AGRCZA, piloted:
Size: 10 and 20 - ISO 5871
Max flow: 160 and 300 I/min

Max pressure: 250 bar

* ‘

* ‘ / * ‘

Seals material,
see section|[9]:

- = NBR
Series PE =FKM
number BT = NBR low temp.

Hydraulic options - only AGRCZA (1):

P = with integral mechanical pressure limiter

R = with integral check valve for free reverse flow
Electronic options (1):

I = current reference input and monitor
4 +20 mA

Cable entrance threaded connection:
M = M20x1,5

32 =32 bar

80 =80 bar

Max regulated pressure:
only for RZGA-010

100 = 100 bar 210 = 210 bar

only for RZGA-033 and AGRCZA

180 = 180 bar 250 = 250 bar

(1) Possible combined options: /IP, /IR, /PR

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZGA-RES-033

RZGA-RES-010

AGRCZA-RES

AGRCZA-RES-*/P

FX060

AGRCZA-RES-*/R AGRCZA-RES-*/PR
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| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

| 4| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

4.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

o ol EEE
d 2 Download on the ™ GETITON % o W EXPLORE IT ON
b o App Store ® Google Play e AppGallery
= =

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

mobile App

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use

==
E-C-SB-USB/M12 cable ‘
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 5| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6 | GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to 1ISO 4401 Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 RZGA-010 150 years, RZGA-033 and AGRCZA 75 years see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section
) -Flame proof enclosure “Ex d”
Compliance
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZGA AGRCZA

Size code 010 033 10 20
Valve size 06 06 10 20
Max regulated pressure [bar] 32 100 210 80 180 250

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Min regulated pressure [bar] 0,8 2,5 1,0

Max flow [I/min] 12 40 160 300
Response time 0-100% step signal

(depending on installation) (1) [ms] <50 <60

Hysteresis [% of the max pressure] <0,3

Linearity [% of the max pressure] <10

Repeatability [% of the max pressure] <0,2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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| 8| ELECTRICAL CHARACTERISTICS

) Nominal . +24 VDC
Power supplies Rectified and filtered : VAMS = 20 = 32 VMaX (ripple max 10 % VPP)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: range 0 + 10 VDC @ max 5 mA
Current: range 0 + 20mA @  max 500 Q load resistance

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 VbC (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87 kQ

Fault output

Output range : 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply (1)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
power supplies level, pressure transducer failure

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 610006-3)

— USB CANopen PROFIBUS DP EtherCAT,
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

(1) In case of pressure transducer failure, the valve's reaction can be configured through Atos E-SW-SETUP software to:
- cut off the current to solenoid, therefore the regulated pressure will be reduced to minimum value (default setting)
- automatically switch the pressure control from closed loop (dynamic, balanced, smooth) to open loop, to let the valve to temporarily
operate with reduced regulation accuracy
Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20+100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524

Flame resistant without water FKM HFDU, HFDR

Flame resistant with water (1) NBR, NBR low temp. HFC 150 12922

& The ignition temperature of the hydraulic fluid must be 50°C
higher than the max solenoid surface temperature

CERTIFICATION DATA

(1) Performance limitations in case of flame resistant fluids with water:
- max operating pressure = 210 bar - max fluid temperature = 50°C

Valve type

RZGA, AGRCZA

Certifications

Solenoid data Pressure transducer data

ATEX IECEx EAC CCC ATEX IECEx EAC

Certified code

OZA-RES Pressure transmitter, Series E-10

Type examination certificate (1)

o ATEX: CESI 02 ATEX 014

o [ECEx: IECEx CES 10.0010x

e EAC:RU C - IT.AX38.B.00425/21
o CCC: 2024322307006321

o ATEX: KEMA 05 ATEX 2240 X
o [ECEx: IECEx DEK 15.0048X
e EAC: C-DE.AA71.B.00162/19

Method of protection

o ATEX * ATEX, EAC
Ex 11 2G Ex db IIC T4/T3 Gb Ex 112G Exdb lIC T6...T1 Gb
Ex 11 2D Ex tb lIC T135°C/T200°C Db o IECEx

Exdb IIC T6..T1 Gb
¢ |[ECEx, CCC

Ex db IIC T4/T3 Gb

Ex tb I1IC T135°C/T200°C Db

* EAC
1Exd IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X

Temperature class T6 T5 T4 T6 T5 T4

Surface temperature <85°C <100 °C <135°C <85°C <100°C <135°C

Ambient temperature (2) -40 + +40°C -40 = +55 °C -40 + +70°C | -40 + +40°C | -40 + +55°C 40 =~ +70°C
. EN60079-0; EN60079-1;  EN60079-31 EN60079-0;  EN60079-1;

Applicable standards IEC 60079-0;  IEC 60079-1;  |EC 60079-31 IEC 60079-0;  IEC 60079-1;

Cable entrance: threaded connection GK = GK-1/2” M = M20x1,5 NPT = 1/2” NPT -

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must wisthstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

11.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110°C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

(13| HYDRAULIC OPTIONS - only for AGRCZA

P = The AGRCZA are provided with mechanical pressure limiter acting as protection
against overpressure. For safety reasons the factory setting of the mechanical
pressure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max

pressure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according

to following steps:

¢ apply the max reference input signal to the valve’s driver. The system pressure
will not increase until the mechanical pressure limiter remains unloaded

e turn clockwise the adjustment screw (D until the system pressure will increase up
to a stable value corresponding to the pressure setpoint at max reference input
signal

P option

? 0] @
6% 11%\

@ adjustment screw

e turn clockwise the adjustment screw (@) of additional 1 or 2 turns to ensure that @ locking nut ® protection cap
the mechanical pressure limiter remains closed during the proportional valve
working
R = The AGRCZA are provided with integral check valve for free reverse flow A—B @ R option

® Check valve - cracking pressure = 0,5 bar
@ Plug

ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard 0 + 10 Voc.
Input signal can be reconfigured via software selecting between voltage and
current, within a maximum range of £10 Voc or £20 mA. It is normally used in

case of long distance between the machine control unit and the valve or where
the reference signal can be affected by electrical noise; the valve functioning is
disabled in case of reference signal cable breakage.

15| POSSIBLE COMBINED OPTIONS
IP.IR. PR

SMART TUNING
Smart tuning allows to adjust the valve dynamic response in order to match different hydraulic conditions and performance requirements.
The valve is provided with 3 factory settings for the pressure control:

- dynamic fast response time for best dynamic performances. Default factory setting for pressure valves
- balanced average response time suitable for major applications
- smooth  attenuated response time for slow regulation without overshoots

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-*, see section [27].

Below indications have to be considered as a general guideline, being affected by hydraulic circuit stiffness, working flow and dead volume.
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DIAGRAMS RZGA-010 (based on mineral oil ISO VG 46 at 50 °C)
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DIAGRAMS RZGA-033 (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams
with flow rate Q = 10 I/min
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with reference pressure set with Q = 10 I/min
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Note: the presence of counter pressure at port T can affect the effective pressure regulation

DIAGRAMS AGRCZA (based on mineral oil ISO VG 46 at 50 °C)

1

Regulation diagrams
with flow rate Q = 10 I/min

Pressure/flow diagrams

with reference pressure set with Q = 10 I/min

Pressure drop/flow diagrams
with zero reference signal

Differential pressure B>A

3 = AGRCZA-*-10
4 = AGRCZA-*-20

Differential pressure A—B
(through check valve)
5 = AGRCZA-*-10/*/R
6 = AGRCZA-*-20/*/R

Pressure at port A [% of the max]

Differential pressure B—A [bar]

100

80

60

40

20

o9

2 4 6 8 10

Reference signal [% of the max]

0
0 50 100 150 200 250 300

Flow [I/min]

FX060

Differential pressure P-Use [bar]
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3 = Pressure drops vs. flow P—A
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

20.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

20.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

20.3 Pressure reference input signal (P_INPUT+)
The driver controls in closed loop the current to the valve pressure proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 Vbc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or = 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24Voc.

20.4 Pressure monitor output signal (P_MONITOR)
The driver generates an analog output signal proportional to the actual pressure of the valve; the monitor output signal can be software set to show
other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, defaults settings are 0 +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of 0 =10 Voc or 0 + 20 mA.

20.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

20.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

21| TERMINAL BOARD OVERVIEW

NCl_ | NC
NC| | NC
NCl | EARTH
NCl | NC
NCl | NC
NCl— | NC
EH |[ Bpy || BC(O) | L | G [ Bcy [ B8P || EH
RX+ LINE_A not used CAN_H |ILINE_B || Rx+
RX- LINE_B CAN_H not used L ILINE_A LI RX-
TX+ | DGND|| CAN_GND CAN_GND |- |DGND L Tx+
pan +5V]  CAN_SHLD CAN_SHLD | |+5V LT
NC L SHIELD || CAN_L CAN_L |_|SHIELD | INC
NCl_ | NC
P_INPUT+|___| P_MONITOR
INPUT-|___| AGND
ENABLE| | FAULT
Yy — VLo
[V2y — )

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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22| ELECTRONIC CONNECTIONS

22.1 Main connections signals

ENELE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
A 6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative pressure reference input signal for INPUT+ Input - analog signal
9 P MONITOR Pressure monitor output signal: 0 =10 Voc / 0 + 20 mA maximum range, referred to AGND | Output - analog signal
- Defaultis: 0 +10 Voc or 4 + 20 mA Software selectable
10 P INPUT+ Pressure reference input signal: 10 Vbc / 20 mA maximum range Input - analog signal
- Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

22.2 USB connector - M12 - 5 pin

always present

ENTRBLE.E | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ‘ |
5 D+ Data line + (female)
22.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | CAN_L Bus line (low) 13 |CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 | CAN_H Bus line (high) 19 | notused | Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
22.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
22.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 |RX+ Receiver (output) 21 | RX+ Receiver
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23] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description: @ Z] @
@ main connections
USB connector always present (factory plugged)

€D fieldbus interface (input) @
(2 fieldbus interface (output) Q ®} O

(P) threaded plug

PRESSURE TRANSDUCER CONNECTION —— @
factory wired

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

Remove the 4 screws of driver’s rear cover to 5
access terminal board and fieldbus terminator I

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

: Switch Termination enabled
1 | OFF | moqgim
2 OFF | ON (2 [
3 OFF | opelj30m [I
4 ON O (4m [

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | mooqfim Jir
2 ON ON (2@ [I»
3 ON | oecl]3mD [
4 OFF | Om cfj+0m [

= = = = = = = = = = = = = |

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
uss E-A-BTH - «5’ 24
Bluetooth adapter (
— < T L[] ronennatore o
| 58 =
female (2) | -
@ E-C-SB-USB/M12 “
i USB CABLE
| cable length 4m
|
|  PRESSURE TRANSDUCER PRESSURE TRANSDUCER
CONNECTION CONNECTION
(factory wired) (factory wired)

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’'s view
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23.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
{@ © Lo) ©
BC, BP, EH ct Heh He)
“via stub” 2 1 Cc2 Cable entrance A, C1, C2 are open for costumers
connection A @ @
® ®
® © ©) ©
c —L@ T O @
BC, BP, EH ! ) ')
“daisy chain” 3 c2 none none @_J_ @_ Cable entrance A, C1, C2 are open for costumers
connection A
® ®
© © @) @
FASTENING BOLTS AND SEALS
24.1 RZGA valves
RZGA-RES-*-010 RZGA-RES-*-033
Fastening bolts: Fastening bolts:
% 4 socket head screws M5x50 class 12.9 4 socket head screws M5x50 class 12.9
I Tightening torque = 8 Nm Tightening torque = 8 Nm
Seals: Seals:
4 0OR 108 40R 108
Diameter of ports P, A, T: @5 mm Diameter of ports P, A, T: @ 7,5mm
24.2 AGRCZA valves
AGRCZA-RES-*-10 AGRCZA-RES-*-20
Fastening bolts: Fastening bolts:
cf 4 socket head screws M10x45 class 12.9 4 socket head screws M10x45 class 12.9
I Tightening torque = 70 Nm Tightening torque = 70 Nm
Seals: Seals:
2 OR 3068 2 0OR 4100
O Diameter of ports A, B: @ 14 mm Diameter of ports A, B: @ 22 mm
2 OR 109/70 2 OR 109/70
Diameter of port X, Y: @5 mm Diameter of port X, Y: @5 mm
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25| INSTALLATION DIMENSIONS FOR RZGA [mm]

RZGA-RES-*-010
ISO 4401: 2005

(port B not used)

RZGA-RES-*-033
ISO 4401: 2005

(port B not used)

O
190

' Mass [kg] ‘
Mounting surface: 4401-03-02-0-05 (see table P005) l RZGA-RES--010 ‘ 85 ‘
S
i A
. e
wl [ ¥
Sy |1 @
6 195 66 110
377 ~30
Mass [kg]
Mounting surface: 4401-03-02-0-05 (see table P005) RZGA-RES-*-033 ‘ 9,5
58
20
@ | 1|
i 1118 N
B
it
6 195 121 110
432 ~30

@ = The dimensions of cable glands must be considered (see tech table KX800)

(1) = Space required for connection cable and for Bluetooth adapter or USB connector removal

190
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INSTALLATION DIMENSIONS FOR AGRCZA [mm]

AGRCZA-RES-*-10

1SO 5781: 2000
Mounting surface: 5781-06-07-0-00 (see table PO05)

Mass [kg]

AGRCZA-RES-*-10 \ 12,1

(1) = Air bleeding

\2/ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

58
20
) © 9 ©
)i ﬁmjz @ O
i il D O
g 3
£ \I D
: T T
g © -0
I @
g _ ' o
§ \CC,;/ opt\on/P—G:LI
% " ©
< \ L) um)l
6 155 110 106 2105
a77 30 26 | Lot
9%
AGRCZA-RES-*-20
1ISO 5781: 2000 Mass [kg]
Mounting surface: 5781-08-10-0-00 (see table PO05) l AGRCZA-RES-*-20 ‘ 13,3
58
20
of 1= | @
i ][] N
o
=2 3
. L S
g \1/ [ A——
g ®
: )
2 | o —"0
ol B option/Pﬂ
I O
8 [
: \\
l -
w
6 137 146 88
377 ~30 26 !‘ 217

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

GS500 Programming tools
GS510 Fieldbus

GX800 Ex-proof pressure transducer type E-ATRA-7

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves

P005 Mounting surfaces for electrohydraulic valves
E-MAN-RA-RES  RES user manual
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Table FX065-3/E
Replaces F650-4/E

Ex-proof proportional reducing valves high performance
direct or piloted, with on-board pressure transducer - ATEX, IECEx, EAC, CCC

AEEOA

@ Valve body

® Spool

® Ex-proof solenoid

@ Ex-proof pressure transducer

RZGA-R-P-010-*

1] MODEL CODE

\ RZGA -

Ex-proof proportional
pressure reducing valves

RZGA = subplate size 06
AGRCZA = subplate size 10, 20

R = for off-board driver, see section 3]

P = on-board ex-proof pressure transducer

RZGA-R, AGRCZA-R

Ex-proof digital, high performance
proportional reducing valves, direct or
piloted, with on-board pressure transducer
for pressure closed loop controls.

They are equipped with ex-proof pressure

transducer and proportional solenoid

certified for safe operations in hazardous

environments with potentially explosive

atmosphere.

o Multicertification ATEX, IECEx, EAC, CCC
for gas group I 2G

The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the
external environment.

The solenoid is also designed to limit the
surface temperature within the classified
limits.

RZGA, direct or piloted:

Size: 06 - ISO 4401

Max flow: 12 and 40 I/min

AGRCZA, piloted:

Size: 10 and 20 - I1SO 5871
Max flow: 160 and 300 I/min

Max pressure: 250 bar

-E-@/\zm I m |/

Valve size and configuration:
RZGA: direct 010 = Qmax 12 I/min
RZGA: piloted 033 = Qmax 40 I/min

AGRCZA: piloted 10,20 = Qmax 160, 300 I/min

Max regulated pressure:
only for RZGA-010

32 = 32 bar 100 = 100 bar 210 = 210 bar

only for RZGA-033 and AGRCZA

80 = 80 bar 180 = 180 bar 250 = 250 bar

Seals material,

see section[7]:

- = NBR
Series PE =FKM
number BT =HNBR

Hydraulic options (1):

O = horizontal cable entrance

P = with integral mechanical pressure limiter (2)

R = with integral check valve for free reverse flow (2)

Solenoid threaded connection for cable gland fitting:
GK =GK-1/2" (3)

M = M20x1,5

NPT = 1/2" NPT

(1) Possible combined options: all combinations are possible

(2) Only for AGRCZA
(3) Approved only for the italian market

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZGA-R-P-010 RZGA-R-P-033

AGRCZA-R-P

FX065

AGRCZA-R-P-*/P

AGRCZA-R-P-*/R AGRCZA-R-P-*/PR
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| 3| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-RES-*/A
Type Digital
Format DIN rail panel format
Tech table GS203

| 4| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

RZGA-010 150 years, RZGA-033 and AGRCZA 75 years see technical table PO07

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

5] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model RZGA AGRCZA

Size code 010 033 10 20

Valve size 06 06 10 20

Max regulated pressure [bar]| 32 100 210 80 180 250

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Min regulated pressure [bar] 0,8 2,5 1,0

Max flow [I/min] 12 40 160 300
- 100% -

e e s s

Hysteresis [% of the max pressure] <0,3

Linearity [% of the max pressure] <1,0

Repeatability [% of the max pressure] <0,2

Note: above performance data refer to valves coupled with Atos electronic drivers, see section[3]

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected

by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

| 6| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree with relevant cable gland

IP66/67 to DIN EN60529

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

FX065
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SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 +100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13

NAS1638 class 7

contamination level longer life

1SO4406 class 16/14/11

NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

X - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C

CERTIFICATION DATA

Valve type

RZGA, AGRCZA

Certifications

Solenoid data

Pressure transducer data

Multicertification Group I
ATEX IECEx EAC

Multicertification
ATEX IECEx EAC

Certified code

MZA-A

Pressure transmitter, Series E-10

Type examination certificate (1)

ATEX: CESI 02 ATEX 014

IECEx: [ECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21
CCC: 2024322307005903

ATEX: KEMA 05 ATEX 2240 X
IECEx: IECEx DEK 15.0048X
EAC: C-DE.AA71.B.00162/19

Method of protection

o ATEX
Ex 112G Ex d [IC T4/T3 Gb
Ex 11 2D Ex tb IC T135°C/T200°C Db

¢ |[ECEx, CCC
Ex d lIC T4/T3 Gb
Ex tb lIC T135°C/T200°C Db

* EAC
1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X

* ATEX, EAC
Ex 112G Exdb IC T6...T1 Gb

o [ECEX
Exdb lIC T6..T1 Gb

vertical (standard) or horizontal (option /O)

NPT = 1/2" NPT

Temperature class T4 T3 T6 T5

Surface temperature 135°C 200°C 135°C 200°C

Ambient temperature (2) -40 = +40°C -40 = +70°C -40 + +40°C -40 = +70°C
EN 60079-0 IEC 60079-0

Applicable standards EN 60079-1 IEC 60079-1 NPt 0 0070
EN 60079-31 IEC 60079-31

) ) GK = GK-1/2"
Cable entrance: threaded connection M = M20x1.5 )

(1) The type examinator certificates can be downloaded from www.atos.com
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

FX065
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9| EX PROOF SOLENOIDS WIRING

3 3
n°4 M4 I n°4 M4 I

locking torque 4Nm / locking torque 4Nm

Standard version Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ screw terminal for additional equipotential grounding

Coil PCB 3 poles terminal board
GND suitable for wires cross sections
Coll up to 2,5 mm? (max AWG14)

0 1
Op 2
0 3

CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

10.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group Il Group Il Group |l
40°C T4 - -
45°C T4 135°C 90°C
55°C T3 200°C 110°C
60°C - R _
70°C T3 200°C 120°C

11| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads
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@ EX- PROOF PRESSURE TRANSDUCER WIRING

Valve pressure transducer , E-BM-RES-*/A
1
1 (E; VF +24v | 1
Current signal H &/ E TR+ 2
1 A
| RED v+ 1
GRAY SHIELD 3 - <
N, |
-..|BROWN do not connect 1 4 (@_@ ﬁ_@
] ! T N
= (E H-H
1
1

Connect the transducer cable to the terminal board of the electronic driver

(13| HYDRAULIC OPTIONS

(o]

= Horizontal cable entrance, to be selected in case of limited vertical space.

= AGRCZA are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical

pressure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max

pressure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed

according to following steps:

® apply the max reference input signal to the valve’s driver. The system pres-
sure will not increase until the mechanical pressure limiter remains unloaded

e turn clockwise the adjustment screw (@ until the system pressure will increase
up to a stable value corresponding to the pressure setpoint at max reference
input signal

e turn clockwise the adjustment screw (1) of additional 1 or 2 turns to ensure
that the mechanical pressure limiter remains closed during the proportional
valve working

= AGRCZA are provided with integral check valve for free reverse flow A—B

@ Check valve - cracking pressure = 0,5 bar
@ Plug

FX065

P option
6 % 11%A
N
(@ adjustment screw
@ locking nut @ protection cap
R option
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DIAGRAMS RZGA-010 (based on mineral oil ISO VG 46 at 50°C)

1

100

80

60

40

20

Pressure at port A [% of the max]

Regulation diagrams
with flow rate Q = 1 I/min

0 20 40 60 80

Reference signal [% of the max]

100

Regulated pressure at port A [% of the max]

2

100

80

60

40

20

Pressure/flow diagrams
with reference signal set at Q = 1 I/min

12 8 4 0 4 8 12

[A—=T P—A]
Flow [I/min]

15| DIAGRAMS RZGA-033 (based on mineral oil ISO VG 46 at 50°C)

1

100

Reduced pressure [% of max]

80

60

40

20

Regulation diagrams
with flow rate Q = 10 I/min

0 20 40 60 80
Reference signal [% of max]

100

Reduced pressure [% of max]

2

120

100

80

60

40

20

0
]

Pressure/flow diagrams

with reference pressure set with Q = 10 I/min

00 0 100
[A-T] or [P1-T] [P-A] or [P-P1]

Flow [% of max]

Note: the presence of counter pressure at port T can affect the effective pressure regulation

DIAGRAMS AGRCZA (based on mineral oil ISO VG 46 at 50°C)

1

Regulation diagrams
with flow rate Q = 10 I/min

Pressure/flow diagrams

with reference pressure set with Q = 10 I/min

Pressure drop/flow diagrams
with zero reference signal

Differential pressure B—A
3 = AGRCZA-*-10
4 = AGRCZA-*-20

Differential pressure A—B
(through check valve)
5 = AGRCZA-*-10/*/R
6 = AGRCZA-*-20/*/R

Pressure at port A [% of the max]

Differential pressure B—A [bar]

100

80

60

40

20

o©

2 4 6 8 10

Reference signal [% of the max]

18

15

12

0
0 50 100 150 200 250 300

Flow [I/min]

FX065

Differential pressure P-Use [bar]

Regulated pressure at port A [bar]

Differential pressure A—B [bar]

Differential pressure P-A - A-T [bar]

3-4 Min. pressure/flow diagrams
with zero reference signal

18 4/
15

0 2 4 6 8 10 12

Flow [I/min]

3 = Pressure drops vs. flow P—A
4 = Pressure drops vs. flow A—T

3-4 Pressure drop/flow diagram

25

20

15

| —
—5

L

8 16 24 32 40

o©

Flow [I/min]

3 = A-T or P1-T (dotted line /350)
4 = P-P1orP-A

350

280

210

140

70

o©

20 40 60 80 100

Flow [% of the max]

24

20

16

12

o°

50 100 150 200 250 300

Flow [I/min]
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FASTENING BOLTS AND SEALS

17.1 RZGA valves

RZGA-R-P-010

RZGA-R-P-033

N

Fastening bolts:

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

=
M 4 socket head screws M5x50 class 12.9
I Tightening torque = 8 Nm

Seals:

4 OR 108

Diameter of ports P, T: @5 mm

Seals:

4 OR 108
Diameter of ports P, T: @ 7,5 mm

17.2 AGRCZA valves

AGRCZA-R-P-10

AGRCZA-R-P-20

=\

Fastening bolts:

Fastening bolts:
4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm

=
M 4 socket head screws M10x45 class 12.9
I Tightening torque = 70 Nm
Seals:
O 2 OR 3068
Diameter of ports A, B: @ 14 mm
2 OR 109/70

Diameter of port X, Y: @5 mm

Seals:
2 OR 4100
Diameter of ports A, B: @ 22 mm

2 OR 109/70
Diameter of port X, Y: @ 5mm

INSTALLATION DIMENSIONS FOR RZGA [mm]

RZGA-R-P-010
ISO 4401: 2005 Mass [kgl
Mounting surface: 4401-03-02-0-05 (see table PO05) RZGA-R-P-010 \ 32
(port B not used) option /O
[fo]
3 S A
© ‘
— Q |
nil
=ios B 1) (¢] s
S 1 @ 41,2 .
R © | ¢ w| ¥ <
o b ¥ 8 |3 —
8 B | FB i 5 | @ - . —
3 80.5 66 108.5 50
258 ~30
RZGA-R-P-033
ISO 4401: 2005 Mass [ka]
Mounting surface: 4401-03-02-0-05 (see table P005) RZGA-R-P-033 | 4.2
(port B not used) option /O
[te)
[ee}
® g [
% i -
t“'[”]'[l' - 5 @ e .2 S
— o s © | oy =2 .
5|iB" ° |5
o [ m—1 O ' " o —
3 80.5 139 91.5
314 ~30
(1) = Air bleed off
(2) = Cable lenght 5m
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INSTALLATION DIMENSIONS FOR AGRCZA [mm]

AGRCZA-R-P-*-10
ISO 5781: 2000

Mounting surface: 5781-06-07-0-00 (see table PO05)

o o ET W,
Q N | (2
s 51 2 ‘i O
|8 <  —1 '/
o5 = B B =
75 § | A e [F]
o
% o
Jg ° [
~|Q
8|
kel o Eﬂ | |
~ ©
[\
o
109.5 105
258 ~30
AGRCZA-R-P-*-20
ISO 5781: 2000
Mounting surface: 5781-08-10-0-00 (see table PO05)
3 _I
g |2 = ®
o < o
Q ~| 0 ) N | B @
S Ol < —) ‘y
~[2 pa
Q % o R —1
C| 4
Sle
‘gg 3 CI:I] ~— option /P
Sl o
s ° [
Qe
w|o \
—| O
Nl l
o [e0]
= (o)}
Yo}
<
)
|
163 100
258 ~30

1) = Air bleed off
(2, = Cable lenght 5m

Mass [kg]
AGRCZA-R-P-*-10 6.2
Option /P +0.5

Gl
© | 9
@@@
©
D
< NS>, | 9
5105
26 | | 17
9

Mass [kg]
AGRCZA-R-P-*-20 8.7
Option /P +0.5

8
© | ©
|
26 217

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC,

CCC, PESO

FX900 Operating and manintenance informationfor ex-proof proportional valves

GX800 Ex-proof pressure transducer type E-ATRA-7
Cable glands for ex-proof valves
Mounting surfaces for electrohydraulic valves

KX800
P005

02/25
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Table FX320-8/E

Ex-proof digital proportional pressure cartridges high performance
with on-board driver and pressure transducer - ATEX, IECEx, EAC, CCC

RAEE®

Poppet
Functional cover X
Ex-proof pilot valve

Ex-proof pressure transducer

Ex-proof electronics housing

Ex-proof digital driver

Ex-proof cable glands A
Bluetooth/USB connection

CISIOICICIOXCC)

LIMZA-RES-P-BC-4

atos A

—=CONNECT

SMART TUNING

@

Cce

|1 MODEL CODE FOR COVERS

| LIMZA

RES|- | P|

Ex-proof proportional pressure cartridges

LICZA = pressure compensator
LIMZA = pressure relief
LIRZA = pressure reducing

RES = on-board driver

P = on-board ex-proof pressure transducer

Fieldbus interface, see section |7]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

[P -3/

Valve size ISO 7368:

1=16
2=25
3=32
4 =140

5 =50 (not for LIRZA)
6 = 63 (only for LIMZA)
8 = 80; (only for LIMZA)

LICZA-RES, LIMZA-RES, LIRZA-RES
2-way ex-proof digital proportional pressure
cartridges, high performance with pressure
transducer, respectively performing:
pressure compensator, relief or reducing
functions.

They are equipped with ex-proof on-board

digital driver, pressure transducer and

proportional solenoid certified for safe

operations in hazardous environments with

potentially explosive atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G

The flameproof enclosure of on-board digital
driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or
fire to the external environment.

The driver and solenoid are also designed to
limit the surface temperature within the
classified limits.

Size: 16 + 80 -ISO7368

Max flow: up to 4500 I/min

Max pressure: 250 bar

315/

m/

* ‘

iy : |

Seals material,
see section [11]:

- =NBR
PE =FKM
BT = NBR low temp.

Series number

Hydraulic options (1):

P = with integral mechanical pressure limiter
(standard for size 1, 2, 3)

Electronic options (1):

I = current reference input and monitor
4 =20 mA

Cable entrance threaded connection:
M = M20x1,5

Max regulated pressure:

80 =80 bar
180 = 180 bar
250 = 250 bar

(1) Possible combined options: /IP

FX320
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|2 HYDRAULICS SYMBOLS

LICZA

LICZA-RES-1+3
LICZA-RES-4+5 /P

P —T
ol

d ®e ~ ¢

X § Y

* B

1) S}

LICZA-RES-4:5

LIMZA

LIMZA-RES-1+3
LIMZA-RES-4+8 /P

LIRZA

LIRZA-RES-1:3
LIRZA-RES-4 /P

T

@%l DR

Note: Pp and DR ports are not present on dimensions 1, 2 and 3

X
k=4

LIRZA-RES-4

3] MODEL CODE OF CARTRIDGES

| SC LI - | 32 | 3 2 | = | ’ |
) ) Seals material,
Cartridge according to ISO 7368 see section [11]:
- = NBR
Cartridges size ISO 7368: PE =FKM
16 BT = NBR low temp.
25
32
40 Series number
50
63
80 Spring cracking pressure:
2 = 1,5 bar for poppet 31

Type of poppet: 3 = 3 bar for poppet 31 and 36
31 = for LIMZA and LICZA 4 = 4 bar only for poppet 37
36 = for LICZA 6 = 6 bar for poppet 31 and 36
37 = for LIRZA 7 =7 bar for poppet 37 (only for size 16, 25, 32, 40)
| 4] TYPE OF POPPET

Type of poppet 31 36 37

ApP Ap AP
Functional sketch B B B
(Hydraulic symbol)
A A A
Typical section
Area ratio A: Ap 1:1 1:1 1:1
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| 5| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

|6 VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!

6.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

[+

[=1F [5] [=]3 =]
L L] V) EXPLORE IT ON
m= AppGallery
6.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 75 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section [12]
) -Flame proof enclosure “Ex d"”
Compliance
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 9| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model LICZA LIMZA LIRZA
Valve size [I/min] | 1 2 3 4 5 1 2 3 4 5 6 8 1 2 3 4
Max flow [bar] | 200 | 400 | 750 | 1000 | 2000 | 200 | 400 | 750 | 1000 | 2000 | 3000|4500 | 160 | 300 | 550 | 800
Min regulated pressure see section
Max regulated pres. at port A [bar] 80; 180; 250 80; 180; 250 80; 180; 250
Max pressure [bar] Ports' T, Y = 210

Ports: P, A, B, X = 350
Ef;g’;?jiig”;ﬁ %’;tgﬁ;/;’g:;p signal (1) 1) <100 + 350 <100 + 350 <100 + 250
Hysteresis [% of regulated max pres.] <05
Linearity [% of regulated max pres.]
Repeatibility [% of regulated max pres.] <0,2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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10| ELECTRICAL CHARACTERISTICS

Power supplies

Nominal
Rectified and filtered

. +24 VDC

- VRMS = 20 + 32 VMAX (ripple max 10 % VPP)

Max power consumption

35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: range 0 + 10 VDC @ max 5 mA
Current:range 0 + 20mA @ max 500 Q load resistance

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 VbC (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87 kQ

Fault output

Output range : 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply (1)

+24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions

Protection degree to DIN EN60529

IP66/67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

— USB CANopen PROFIBUS DP EtherCAT,
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/I[EC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

(1) In case of pressure transducer failure, the valve's reaction can be configured through Atos E-SW-SETUP software to:
- cut off the current to solenoid, therefore the regulated pressure will be reduced to minimum value (default setting)
- automatically switch the pressure control from closed loop (dynamic, balanced, smooth) to open loop, to let the valve to temporarily
operate with reduced regulation accuracy

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20+100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524

Flame resistant without water FKM HFDU, HFDR 1SO 12922

Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C
higher than the max solenoid surface temperature

12| CERTIFICATION DATA

(1) Performance limitations in case of flame resistant fluids with water:
- max operating pressure = 210 bar - max fluid temperature = 50°C

Valve type

LICZA, LIMZA, LIRZA

Certifications

Pressure transducer data
ATEX IECEx EAC

Solenoid data
IECEx EAC CCC

ATEX

Certified code

OZA-RES Pressure transmitter, Series E-10

Type examination certificate (1)

o ATEX: CESI 02 ATEX 014

o [ECEx: IECEx CES 10.0010x

¢ EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

o ATEX: KEMA 05 ATEX 2240 X
o [ECEx: IECEx DEK 15.0048X
e EAC: C-DE.AA71.B.00162/19

Method of protection

o ATEX
Ex Il 2G Ex db 1IC T4/T3 Gb
Ex 112D Ex tb lIC T135°C/T200°C Db

* ATEX, EAC
Ex 112G Exdb IIC T6...T1 Gb

¢ |[ECEx, CCC
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db

® |[ECEx
Exdb IICT6..T1 Gb

e EAC
1Exd lIC T4/T3 Gb X
Ex tb I11C T135°C/T200°C Db X

Temperature class T6 T5 T4 T6 T5 T4

Surface temperature <85°C <100°C <185°C <85°C <100°C <135°C

Ambient temperature (2) -40 = +40 °C -40 = +55 °C -40 + +70°C | -40 + +40°C | -40 + +55°C _40 = +70 °C
. EN 60079-0; EN60079-1;  EN 60079-31 EN 60079-0;  EN 60079-1;

Applicable standards IEC 60079-0;  IEC 60079-1;  IEC 60079-31 IEC 60079-0;  IEC 60079-1;

Cable entrance: threaded connection GK = GK-1/2" M = M20x1,5 NPT = 1/2" NPT -

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must wisthstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

13.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

14) CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

15| HYDRAULIC OPTIONS
P = Integral mechanical pressure limiter (standard for size 1, 2 and 3)

The LICZA, LIMZA and LIRZA standard size 1, 2, 3 and option /P are provi-

ded with mechanical pressure limiter acting as protection against overpressu-

re. For safety reasons the factory setting of the mechanical pressure limiter is

fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pres-

sure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to

following steps:

e apply the max reference input signal to the valve’s driver. The system pressure will
not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (@) until the system pressure will increase up to
a stable value corresponding to the pressure setpoint at max reference input signal.

e turn clockwise the adjustment screw () of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

6\® 11\@
S &

@ adjustment screw

@ locking nut @ protection cap

ELECTRONIC OPTIONS

I = It provides 4 ~ 20 mA current reference signal, instead of the standard 0 + 10 Voc. Input signal can be reconfigured via software selecting
between voltage and current, within @ maximum range of 10 Voc or +20 mA. It is normally used in case of long distance between the machine
control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in case of reference
signal cable breakage.

POSSIBLE COMBINED OPTIONS
/P

SMART TUNING
Smart tuning allows to adjust the valve dynamic response in order to match different hydraulic conditions and performance requirements.
The valve is provided with 3 factory settings for the pressure control:

- dynamic fast response time for best dynamic performances. Default factory setting for pressure valves
- balanced average response time suitable for major applications
- smooth  attenuated response time for slow regulation without overshoots

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-*, see section [27].

Below indications have to be considered as a general guideline, being affected by hydraulic circuit stiffness, working flow and dead volume.
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DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

20.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

20.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

20.3 Pressure reference input signal (P_INPUT+)
The driver controls in closed loop the current to the valve pressure proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 Vbc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or = 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24Voc.

20.4 Pressure monitor output signal (P_MONITOR)
The driver generates an analog output signal proportional to the actual pressure of the valve; the monitor output signal can be software set to show
other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, defaults settings are 0 +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of 0 +10 Voc or 0 + 20 mA.

20.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

20.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

21| TERMINAL BOARD OVERVIEW

NC|___| NC
NC|__| NC
NC|__ | EARTH
NC|__ | NC
NC|__ | NC
NCL—| NC
EH || BP) || BCO) | o | o [ Bcan [ era || EH
RX+ L LINE_AL] not used CAN_H | [LNE_B | [RX+
RX- ] LINE_B CAN_H not used | ICNE_A | IRX-
X+ DGNDL| CAN_GND CAN_GND | |DGND | 7>+
jran +5VL|  CAN_SHLD CAN_SHLD | |+5V | ITx-
NC | SHIELD | CAN_L CAN_L |_[SHIELD | INC
NGl | NC
P_INPUT+ || P_MONITOR
INPUT-|____| AGND
ENABLE|__| FAULT
[V — VLO
7R E— VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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22| ELECTRONIC CONNECTIONS

22.1 Main connections signals

CABLE

ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Voc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
A 6 ENABLE Enable (24 Voc) or disable (0 Vbc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative pressure reference input signal for INPUT+ Input - analog signal
9 P MONITOR Pressure monitor output signal: 0 +10 Voc / 0 + 20 mA maximum range, referred to AGND | Output - analog signal
- Defaultis: 0 +10 Vbc or 4 + 20 mA Software selectable
10 P INPUT+ Pressure reference input signal: +10 Voc / £20 mA maximum range Input - analog signal
- Defaults are: 0 + 10 Voc for standard and 4 -+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing
23.2 USB connector - M12 - 5 pin always present
ENTTOREE | PIN [ SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 [45V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line -
5 D+ Data line + (female)
22.3 BC fieldbus execution connections
ENBLE.E | PIN |SIGNAL | TECHNICAL SPECIFICATIONS ENELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
C 1 18 CAN_GND | Signal zero data line C2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
22.4 BP fieldbus execution connections
ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTOLEE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
C 1 18 DGND Data line and termination signal zero C 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
22.5 EH fieldbus execution connections
ENTELE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENBLE.L | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
C 1 18 TX+ Transmitter C 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 |RX+ Receiver (output) 21 |RX+ Receiver
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23| CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections

USB connector always present (factory plugged)
€D fieldbus interface (input)

(2 fieldbus interface (output)

(P) threaded plug

PRESSURE TRANSDUCER CONNECTION——
factory wired

O

8}

®7

®
e

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

Terminal board - see section 22

= = = = = = == = = = = = |

equipotential grounding

Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

n°4 M6

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

Switch Termination enabled
T | OFF | oo v
2 OFF ON (fl2cm [
3 OFF | o3 0E [P
4 ON O (q4m0 [»

BP - PROFIBUS DP setting:

Switch Termination enabled
1 ON | wo qqfamm >
2 ON | oNql2m [1n
3 ON ore j3M0 [
4 OFF | Om(j+0m [

BLUETOOTH ADAPTER AND USB CONNECTOR

UB E-A-BTH
Bluetooth adapter
e
|
female (2) |
} E-C-SB-USB/M12
i USB CABLE
| cable length 4m
| —
rrrrr I (B
° ~ 50
PRESSURE TRANSDUCER
CONNECTION
(factory wired)

24
e

é[m Tightening torque: 20 Nm
=
~20

PRESSURE TRANSDUCER
CONNECTION
(factory wired)

METALLIC PROTECTION CAP - supplied with the valves

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'. All switches are set OFF

(2) Pin layout always referred to driver’s view
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23.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH c1 19) €9
“via stub” 2 1 Cc2 Cable entrance A, C1, C2 are open for costumers
connection A @ @
® ®
[0) @ B @
—L@—@ g @
BC, BP, EH C1 I ©
“daisy chain” 3 c2 none none @_J_ @_ Cable entrance A, C1, C2 are open for costumers
connection A
® ®
o) @ B @
FASTENING BOLTS AND SEALS
Type Size Fastening bolts Seals
4 socket head screws M8x45 class 12.9
1=16 Tightening torque = 35 Nm 2OR 108
4 socket head screws M12x45 class 12.9
LIMZA 2=25 Tightening torque = 125 Nm 2 OR 108
LICZA
LIRZA _ 4 socket head screws M16x55 class 12.9
3=32 Tightening torque = 300 Nm 2 OR 2043
4 socket head screws M20x70 class 12.9
4=40 Tightening torque = 600 Nm 2 OR 3043
LIMZA 4 socket head screws M20x80 class 12.9
LICZA 5=250 Tightening torque = 600 Nm 2 0R 3043
_ 4 socket head screws M30x90 class 12.9
6=63 Tightening torque = 2100 Nm 2 OR 3050
LIMZA
8 socket head screws M24x90 class 12.9
8=80 Tightening torque = 1000 Nm 2 OR 4075
25| COVERS DIMENSIONS [mm]
. Port
Size AxA oB Cc D Pp - Dr
1=16 65x80 3 4 40 - atos'A
2-25 | 85x85 5 6 40 - o Dr [ ° £0ovnon ]PP
3=32 | 100x100 5 6 50 -
4 =40 | 125x125 5 6 60 G 1/4” @B
O
5=50 | 140x140 6 4 70 G 1/4”
35 AXA 35
6 =63 | 180x180 6 4 80 G 3/8” | Notes:
size 1 cover is not squared but retangular, dimensions 65x80
8 =280 2250 8 6 80 G 3/8” | size 8 cover is not squared but circular, dimension @250
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INSTALLATION DIMENSIONS [mm]

LICZA-RES-1 LIMZA-RES-1 LIRZA-RES-1
LICZA-RES-2 LIMZA-RES-2 LIRZA-RES-2 T
58 LICZA-RES-3 LIMZA-RES-3 LIRZA-RES-3 ass [kg]
] LICZA, LIMZA, LIRZA Cartridge
Size Standard Option /P SC LI
ifo

3) 1-16 11 - 0,2

ﬂ 2=25 11,5 - 05

S 3-32 12,8 - 0,9

- 4 =40 18,2 12,5 17

5 =50 21,7 16 2,9

6 =63 31,2 25,5 6,7

8 =80 39,8 34,1 13,1

=A
g: [5:2 E‘VD
L
145 228 6

LICZA-RES-4/P LIMZA-RES-4/P LIRZA-RES-4/P
LICZA-RES-5/P LIMZA-RES-5/P
LICZA-RES-4 LIMZA-RES-4 LIRZA-RES-4 LIMZA-RES-6/P

LICZA-RES-5 LIMZA-RES-5

Note: for ISO 7368 mounting surface and cavity dimensions, see tech. table PO06

58 LIMZA-RES-6

| @

e g
ﬁ S
. I
3

— arsA — s A
or| [5Z==] |Pp or| [&Z==] |[Pp
'y o
145 228 6 145 228 6
58 LIMZA-RES-8/P
LIMZA-RES-8

@

i i
i 8

) |
.
& S

}Pp
== [

145 228 6 145 228 6

@ = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off though the screw
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools
GS510 Fieldbus

GX800 Ex-proof pressure transducer type E-ATRA-7

P006 Mounting surfaces and cavities for cartridge valves

E-MAN-RA-RES

RES user manual

02/25
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aA0s A

Table FX325-5/E
Replaces F650-4/E

Ex-proof proportional pressure cartridges high performance
piloted, with on-board pressure transducer - ATEX, IECEx, EAC, CCC

g

TECEx

EAL

HO

@ Poppet

(@ Functional cover

® Proportional ex-proof pilot valve
@ Ex-proof pressure transducer

A

LICZA-R, LIMZA-R, LIRZA-R

2-way ex-proof proportional pressure car-
tridges, high performance with on-board
pressure transducer, respectively performing:
pressure compensator, relief or reducing
functions.

They are equipped with ex-proof on-board
pressure transducer and proportional
solenoid certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC
for gas group 11 2G

The flameproof enclosure of solenoid and
transducer, prevents the propagation of
accidental internal sparks or fire to the external
environment.

The solenoid is also designed to limit the
surface temperature within the classified limits.

Size: 16 + 80 -ISO7368

LIMZA-R-P-4/* Max flow: up to 4500 I/min

Max pressure: 250 bar

1] MODEL CODE FOR COVERS

| LIMZA -

~

Ex-proof proportional
pressure cartridges

LICZA = pressure compensator
LIMZA = pressure relief
LIRZA = pressure reducing

R = for off-board driver, see section E

P = on-board ex-proof pressure transducer

Valve size ISO 7368:

1=16

2=25 5 = 50 (not for LIRZA)
3=32 6 = 63 (only for LIMZA)
4 =40 8 = 80; (only for LIMZA)

Max regulated pressure:

80 =80 bar
180 = 180 bar
250 = 250 bar

Seals material,
see section[9]:

- =NBR
PE = FKM
BT = HNBR

Series number

Options (1):

O = horizontal cable entrance

P =with integral mechanical pressure limiter
(standard for size 1, 2, 3)

Solenoid threaded connection for cable gland fitting:
GK = GK-1/2" (2)

M = M20x1,5

NPT = 1/2" NPT

(1) Possible combined options: all combinations are possible

(2) Approved only for the italian market
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| 2| HYDRAULICS SYMBOLS

LICZA

LICZA-R-P-1:3
LICZA-R-P-4:5 /P

e

*

DR

LIMZA

LIMZA-R-P-1:3
LIMZA-R-P-4:8 /P

LIRZA

LIRZA-R-P-1+3
LIRZA-R-P-4 /P

| 3| MODEL CODE OF CARTRIDGES

| SC LI

Cartridge according to ISO 7368

Cartridges size ISO 7368:
16

- %2

Type of poppet:

31 = for LIMZA and LICZA
36 = for LICZA

37 = for LIRZA

Series numbe

Seals material,
see section|[9]:
- = NBR
PE =FKM
BT =HNBR

r

Spring cracking pressure:

2 = 1,5 bar for poppet 31

3 = 3 bar for poppet 31 and 36
4 = 4 bar only for poppet 37

6 = 6 bar for poppet 31 and 36

7 = 7 bar for poppet 37 (only for size 16, 25, 32, 40)

| 4] TYPE OF POPPET

Type of poppet

31

36

37

Functional sketch
(Hydraulic symbol)

Ap

Ap

Ap

Typical section

Area ratio A: Ap

1:1

FX325
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| 5| OFF-BOARD ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-RES-*/A
Type Digital
Format DIN rail panel format
Tech table GS203

| 6| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 | 75 years, see technical table PO07

Ambient temperature range Standard = -20°C = +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200 h

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

Compliance

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model LICZA LIMZA LIRZA
Valve size [/min] | 1 2 3 4 5 1 2 3 4 5 6 8 1 2 3 4
Max flow [bar] | 200 | 400 | 750 | 1000 | 2000 | 200 | 400 | 750 | 1000 | 2000 | 3000 [4500| 160 | 300 | 550 | 800
Min regulated pressure see section
Max regulated pres. at port A [bar] 80; 180; 250 80; 180; 250 80; 180; 250
Ports: T, Y = 210
Max pressure [bar]
Ports: P, A, B, X = 350

Response time 0-100% step signal (1)

[ms] <100 + 350 <100 + 350 <100 + 250
(depending on installation)
Hysteresis [% of regulated max pres.] <05
Linearity [% of regulated max pres.] <10
Repeatibility [% of regulated max pres.] <0,2

Note: above performance data refer to valves coupled with Atos electronic drivers, see section[5]

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

ELECTRICAL CHARACTERISTICS

Max. power 35W

Insulation class H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree with relevant cable gland IP66/67 to DIN EN60529

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A
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E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

FKM seals (/PE option) = -20°C + +80°C

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C = +50°C

Recommended viscosity

20 =100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C

10| CERTIFICATION DATA

Valve type

LICZA, LIMZA, LIRZA

Solenoid data

Pressure transducer data

Certifications

Multicertification Group Il
ATEX IECEx EAC CCC

Multicertification
ATEX IECEx EAC

Certified code

MZA-A

Pressure transmitter, Series E-10

Type examination certificate (1)

ATEX: CESI 02 ATEX 014

IECEx: [ECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21
CCC: 2024322307005903

ATEX: KEMA 05 ATEX 2240 X
IECEx: [ECEx DEK 15.0048X
EAC: C-DE.AA71.B.00162/19

Method of protection o ATEX

Ex 112G Ex d IIC T4/T3 Gb
Ex 112D Ex tb lIC T135°C/T200°C Db

¢ |ECEx, CCC

Ex d IIC T4/T3 Gb
Ex tb 111C T135°C/T200°C Db

* EAC

1Ex d IIC T4/T3 Gb X
Ex tb 111C T135°C/T200°C Db X

e ATEX, EAC
Ex 112G Ex db lIC T6...T1 Gb

e [ECEx
Exdb IIC T6...T1 Gb

vertical (standard) or horizontal (option /O)

NPT = 1/2” NPT

Temperature class T4 T3 T6 T5

Surface temperature <135°C <200°C <135°C <200°C

Ambient temperature (2) -40 = +40°C -40 = +70°C -40 = +40°C -40 + +70°C
EN 60079-0 |IEC 60079-0

Applicable standards EN 60079-1 IEC 60079-1 EH ggg;gf :Eg 288;3:?
EN 60079-31 |IEC 60079-31

) . GK = GK-1/2"
Cable entrance: threaded connection M = M20x1,5 )

(1) The type examinator certificates can be downloaded from www.atos.com
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

FX325

PROPORTIONAL VALVES

228




11] EX PROOF SOLENOIDS WIRING

3
n°4 M4 I

locking torque 4Nm /

Standard version
@ cover with threaded connection for vert

® terminal board for cables wiring

ical cable gland fitting

@ cover with threaded connection for horizontal cable gland fitting

@ screw terminal for additional equipotential grounding

3
n°4 M4 I

locking torque 4Nm

Option /O

Coil PCB 3 poles terminal board
GND suitable for wires cross sections
Coil up to 2,5 mm? (max AWG14)

OO
A
]
W N =

@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

12.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group Il Group I Group Il

40°C T4 - -

45°C T4 135°C 90°C

55°C T3 200°C 110°C

60°C - - -

70°C T3 200°C 120°C

@ EX- PROOF PRESSURE TRANSDUCER WIRING
Valve pressure transducer , E-BM-RES-*/A
H = VF 424V [ 1
Current signal 1 \E E TR+ 2
1 )
“[RED Ve 1
. GRAY SHIELD 3
BROWN do not connect 1— 4 G
! H /H\
1 AN
1
Connect the transducer cable to the terminal board of the electronic driver

FX325
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14| HYDRAULIC OPTIONS

P = Integral mechanical pressure limiter (standard for size 1, 2 and 3)

The LICZA, LIMZA and LIRZA standard size 1, 2, 3 and option /P are provided
with mechanical pressure limiter acting as protection against overpressure. For
safety reasons the factory setting of the mechanical pressure limiter is fully unload-
ed (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pressure
regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to fol-
lowing steps:

6%11 ~

@ adjustment screw

e apply the max reference input signal to the valve’s driver. The system pressure will @ locking nut @ protection cap
not increase until the mechanical pressure limiter remains unloaded.
e turn clockwise the adjustment screw (D until the system pressure will increase up to a
stable value corresponding to the pressure setpoint at max reference input signal.
e turn clockwise the adjustment screw () of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.
15| DIAGRAMS (based on mineral il ISO VG 46 at 50°C)
1 Regulation diagrams LIMZA — 100 — 350 3
2  Regulation diagrams LICZA g S
2 80 < 280 —— ——
IS g
2 =
3 Pressurefflow diagrams LICZA, LIMzA T ©0 o 210
= 1 2 5 | —7
S A
2 40 3 140
© [oR
o / 1T N —
é 20 5 70
& | A §
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of max] Flow [% of the max]
4-14 Min. pressure/flow diagrams 15 9 12 24 14
with zero reference signal _ 5 _ g
g // 5 -,
4 =LIMZA-*-1 11 = LICZA-*-1 % 12 7 % 18
5 =LIMZA-*-2 12 = LICZA-*-2 5 / 5 //13
6 =LIMZA-*-3 13 = LICZA-*-3 3 % //
7 =LIMZA-*-4 14 = LICZA-*-4 % 9 / g 12 6
8 =LIMZA-*-5 15 = LICZA-*-5 3 3
9 =LIMZA-*-6 ks I /
10 = LIMZA-*-8 > >
© 6 e 6
£ c
= T T =
0 100 200 300 200 0 300 600 900 1200
Flow [I/min] Flow [l/min]
35 10
30
15 9
25
8
20
15 /
10
0

Flow [I/min]
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Regulation diagrams LIRZA = 100 5
< 19
IS 18
15=LIRZA-A <
16-19 Min. pressure/flow diagrams k) ’g /
with reference signal “null” 260 23 9
< a /
16= LIRZA-*- g 40 15 K] 6
17=LIRZA-*-2 = 3
18=LIRZA-*-3 o S
19= LIRZA-*-4 2 20 o 3
[0}
a L
0 20 40 60 80 100 0 160 320 480 640 800
Pressure/flow diagrams Reference signal [% of max] Flow [l/min]
20=LIRZA-R
250 S—
£ 20 I
2
<< 200
= |
o
© 150
(0]
2
3 100
[oR
o} \*\_—
)
< 50
3
(o)
jO]
o
0 20 40 60 80 100
Flow [% of the max]
FASTENING BOLTS AND SEALS
Type Size Fastening bolts Seals
4 socket head screws M8x45 class 12.9
1=16 Tightening torque = 35 Nm 2 OR 108
_ 4 socket head screws M12x45 class 12.9
LIMZA 2=25 Tightening torque = 125 Nm 2OR 108
LICZA
LIRZA _ 4 socket head screws M16x55 class 12.9
3=32 Tightening torque = 300 Nm 2 OR 2043
_ 4 socket head screws M20x70 class 12.9
4=40 Tightening torque = 600 Nm 2OR 3043
LIMZA _ 4 socket head screws M20x80 class 12.9
LICZA 5=50 Tightening torque = 600 Nm 20R 3043
_ 4 socket head screws M30x90 class 12.9
6=63 Tightening torque = 2100 Nm 2 OR 3050
LIMZA
_ 8 socket head screws M24x90 class 12.9
8=80 Tightening torque = 1000 Nm 2OR 4075
COVERS DIMENSIONS [mm]
. Port
Size AxA oB C D Pp - Dr
1=16 65x80 3 4 40 - atostA
Dr{ v 7z ° ]Pp
2=25 85x85 5 6 40 - S
2122
3=32 | 100x100 5 6 50 -
4 =40 | 125x125 5 6 60 G1/4” 2B
O
5=50 | 140x140 6 4 70 G1/4 35 AxA 35
6 =63 | 180x180 6 4 80 G 3/8” | Notes:
. size 1 cover is not squared but retangular, dimensions 65x80
8=280 2250 8 6 80 G 3/8" | size 8 cover is not squared but circular, dimension @250

FX325
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INSTALLATION DIMENSIONS [mm]

Mass [kg]
LICZA, LIMZA, LIRZA Cartridge

Size Standard Option /P SC LI
1=16 4,6 standard 0,2
2=25 53 standard 0,5
3=32 6,6 standard 0,9
4 =140 12,1 13,1 1,7
5 =50 15,5 16,5 29
6 =63 24,9 25,9 6,7
8 =280 33,6 34,6 13,1

LICZA-R-P-4/P LIMZA-R-P-4/P LIRZA-R-P-4/P
LICZA-R-P-5/P LIMZA-R-P-5/P
LIMZA-R-P-6/P

S f

o
[l 3

i

SnsA
Drﬂ [ Eerree] H Pp
i}
30 142 116
LIMZA-R-P-8/P
) o
o romr=
i | P =
—F . -
o
EEIDE
[ @] B
Dr| | Po
o
30 142 116 18

LICZA-R-P-1 LIMZA-R-P-1 LIRZA-R-P-1
LICZA-R-P-2 LIMZA-R-P-2 LIRZA-R-P-2
LICZA-R-P-3 LIMZA-R-P-3 LIRZA-R-P-3
D o
S
@ [ [m |5
g i | P
—F -
ansa
~30 | 142 116
LICZA-R-P-4 LIMZA-R-P-4 LIRZA-R-P-4
LICZA-R-P-5 LIMZA-R-P-5
LIMZA-R-P-6
1
@ W I R
ST ] L [T
—F pa
— asA
Orl [&===] |Pp
Ly
~30 142 116
LIMZA-R-P-8
1
™ o
0S| ~
(2) i I M % 8
SEF z
—F —
[ @] 3
Or| Pp
us)
~30 142 116 6
Note: for ISO 7368 mounting surface and cavity dimensions, see tech. table PO06
@ = Cable lenght 5m

@ = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off through the screw

19] RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC,
CCC, PESO

FX900 Operating and manintenance informationfor ex-proof proportional valves

GX800 Ex-proof pressure transducer type E-ATRA-7
Cable glands for ex-proof valves
Mounting surfaces and cavity for cartridge valves

KX800
P006

02/25 FX325

PROPORTIONAL VALVES

232



c—t HA

Ex-proof digital proportional relief valves
direct or piloted, with on-board driver and without transducer ATEX, IECEx, EAC, CCC

atos A

——=CONNECT

(@ o]

@ Valve body
(@ Main poppet
® Ex-proof solenoid

Table FX020-6/E

RZMA-AES, AGMZA-AES

Ex-proof digital proportional relief valves
direct or piloted without transducer for
pressure open loop controls.

They are equipped with ex-proof on-board
digital driver and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver and solenoid, prevents the propagation
of accidental internal sparks or fire to the
external environment.

The driver and solenoid are also designed
to limit the surface temperature within the
classified limits.

RZMA, direct or piloted:
Size: 06 -1SO 4401
Max flow: 4 and 40 I/min

@ Ex-proof electronics housing RZMA-AES-NP-10-* AGMZA, piloted:
(® Ex-proof digital driver Size: 10, 20 and 32 -ISO 6264
(® Ex-proof cable glands C € Max flow: 200, 400 and 600 I/min
@ Bluetooth/USB connection Max pressure: 250 bar
1] MODEL CODE
| RZMA - |AES| - [NP |- [010|/ (250 | /[ M [ /[ = | | * |/ : |

Ex-proof proportional
pressure relief valves

RZMA = subplate size 06
AGMZA = subplate size 10, 20, 32

AES = on-board driver, without transducer

Fieldbus interface, see section[5]:

NP = Not Present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

Valve size and configuration:

RZMA: direct 010 = Qmax 4 I/min

RZMA: piloted

030 = Qmax 40 I/min
AGMZA: piloted 10, 20, 32 = Qmax 200, 400, 600 I/min

Seals material,

see section [9]:

- = NBR

PE =FKM

BT = NBR low temp.

Series number

Hydraulic options - only AGMZA (1):
E = external pilot

Y = external drain

Electronic options (1):

I = current reference input 4+20 mA

Cable entrance threaded connection:
M = M20x1,5

Max regulated pressure:

80 =380 bar 180 = 180 bar 250 = 250 bar

(1) Possible combined options: /EY, /El, /YI

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZMA-AES-*-010

RZMA-AES-*-030

FX020

AGMZA-AES-*
P

v:l
Bea>all]

L__1

vixi T
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| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

|4 VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!

4.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding

Bluetooth or USB connection

physical cable connection and significantly reducing commissioning time. E-A-BTH adapter

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

: d 2 Download on the
o App Store

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.
Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at

www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

WARNING: for the list of countries where the Bluetooth adapter has been approved,

see tech. table GS500

| 5| FIELDBUS - see tech. table GS510

mobile App

EXPLORE IT ON
w AppGallery

E-A-SB-USB/OPT isolator

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

RZMA-010 150 years, RZMA-030 and AGMZA 75 years, see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (ISO 9227) > 200 h

Vibration resistance

See technical table GX004

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZMA AGMZA

Size code 010 030 10 20 32
Valve size 06 10 20 32
Max regulated pressure [bar] 80 180 250

Min regulated pressure [bar] see min. pressure / flow diagrams at sections

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [I/min 4 40 200 400 600
Response time 0-100% step signal

(depending on installation) (1) [ms] <80 <130 <145 <160
Hysteresis [% of the max pressure] <15

Linearity [% of the max pressure] <3

Repeatability [% of the max pressure] <2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/GX004.pdf
https://www.atos.com/en-it/login

| 8| ELECTRICAL CHARACTERISTICS

. Nominal 1 +24 VDC
Power supplies Rectified and filtered  VAMS = 20 + 32 VMAX (ripple max 10 % Vep)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range 20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Voc @ max 5 mA

Enable input

Range: 0 + 9 Vb (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range: 0 = 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA,
external negative voltage not allowed (e.g. due to inductive loads)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

o USB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy v USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 =100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

1SO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type Classification Ref. Standard

Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C

CERTIFICATION DATA

Valve type RZMA, AGMZA
Certifications Multicertification Group Il

ATEX [IECEx EAC CCC
Solenoid certified code OZA-AES

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X
o |[ECEx: IECEX TPS 19.0004X

* EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

Method of protection

® ATEX

Ex I 2G Ex db IIC T6/T5/T4 Gb;

Ex 112D Ex tb 1IC T85°C/T100°C/T135°C Db
¢ |[ECEx, CCC

Ex db IIC T6/T5/T4 Gb

Ex tb I1IC T85°C/T100°C/T135°C Db

* EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb 111C T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 + +40 °C -40 = +55°C -40 = +70 °C

Applicable Standards EN 60079-0: 2012+A11:2013  EN 60079-31:2014 IEC 60079-0:2017 IEC 60079-31:2013
EN 60079-1:2014 IEC 60079-1:2014
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

11.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature [°C]
40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110 °C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

(13| HYDRAULIC OPTIONS - only for AGMZA

E = External pilot option to be selected when the pilot pressure is supplied from a diffe-
rent line respect to the P main line.
With option E the internal connection between port P and X of the valve is plugged.
The pilot pressure must be connected to the X port available on the valve’'s moun-
ting surface or on main body (threaded pipe connection G V4”).

Y = The external drain is mandatory in case the main line T is subjected to pressure peaks
or it is pressurized.
The Y drain port has a threaded connection G 4" available on the pilot stage body.

ELECTRONIC OPTIONS

I = It provides 4 =+ 20 mA current reference signal, instead of the standard 0 + 10 Voc.
Input signal can be reconfigured via software selecting between voltage and
current, within a maximum range of +10 Voc or £20 mA. It is normally used in
case of long distance between the machine control unit and the valve or
where the reference signal can be affected by electrical noise; the valve func-
tioning is disabled in case of reference signal cable breakage.

15| POSSIBLE COMBINED OPTIONS
JEY, [EI, M

MECHANICAL PRESSURE LIMITER - only for AGMZA

The AGMZA are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical pres-

sure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pres-

sure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to

following steps:

e apply the max reference input signal to the valve’s driver. The system pressure
will not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (1) until the system pressure will increase up to
a stable value corresponding to the pressure setpoint at max reference input signal.

e turn clockwise the adjustment screw () of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

REMOTE PRESSURE UNLOADING - only for AGMZA

The P main line can be remotely unloaded by connecting the valve X port to a solenoid valve as shown in

the below scheme (venting valve).

This function can be used in emergency to unload the system pressure by-passing the proportional control.

FX020

AGMZA-*/E

P X

Blinded plug SP-X100A

@ adjustment screw

@ locking nut @ protection cap
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DIAGRAMS RZMA-010 (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams 2  Pressure/flow diagrams 3-5 Min. pressure/flow diagrams
with flow rate Q = 1 I/min with reference signal set at Q = 1 I/min with zero reference signal
100 320 20
— 2 5
- |
% 280 — — = 4
E g0 = T k<)
2 I 240 o 15
£ = | LT 5 3
-
O\C; 60 £ 200 %
o 2 160 & 10
© 1 @ 3
g 40 2 120 T
© 2 N O - 3
o o 80 — ®© 5
g 20 o ; /
w £ 2
0 20 40 60 80 100 0 1 2 3 4 0 1 2 3 4
Reference signal [% of the max] Flow [I/min] Flow [I/min]
3 = RZMA/80
4 = RZMA/180
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure 5 = RZMA/250
19] DIAGRAMS RZMA-030 (based on mineral oil ISO VG 46 at 50 °C)
1 Regulation diagrams 2  Pressure/flow diagrams 3  Min. pressure/flow diagrams
with flow rate Q = 10 I/min with reference signal setat Q = 10 I/min with zero reference signal
100 320 _ 10
2 @
% 280 =
£ 80 = - — T 2 8
S S 240 @
3?2 o o
= 60 £ 200 — 5 6
5 = 160 e _—T 3
g ! B R
w® 40 2 120 3 4
g 2 e
2 o 80 —— =
§ 20 : g 2
« 40 =
o—1 0 = 0
0 20 40 60 80 100 0 10 20 30 40 0 8 16 24 32 40
Reference signal [% del max] Flow [I/min] Flow [I/min]
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure
DIAGRAMS AGMZA (based on mineral oil ISO VG 46 at 50 °C)
100 350
1 = Regulation diagrams . 1 2
with flow rate Q = 50 I/min é
80 — 280
2 3
= 2
o
® 60 T 210
— o
o [oR
% 40 s 140
2 = Pressure/flow diagrams o g
with reference signal set at Q = 50 I/min s @
= (0]
> 20 & 70
%]
[0
& | 0
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of the max] Flow [%]
. . 20 28
3-5 = Min. pressure/flow diagrams
with zero reference signal b —
3 s,
3= AGMZA-*-10 o 19 / o °!
4 = AGMZA-*-20 3 2
5 = AGMZA-*-32 o o
S0 214
= Z“/ 8 5
=) 3
g s g 7 —
£ c
= =
0 0
0 100 200 300 400 0 150 300 450 600
Flow [I/min] Flow [I/min]
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@ POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

21.1 Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

21.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

21.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

21.4 Monitor output signal (MONITOR)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is 0 + 5 Vbc (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.

21.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

21.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

22| TERMINAL BOARD OVERVIEW

NC|__| NC
NC|__ | NC
NCl__ | EARTH
NC|__ | NC
NC|—| NC
NC|| NC
EH || epy || BC(O) | o | o [ Bcay || BP() || EH
RX+ LINE_AL not used CAN_H | [CNE_B | [RX+
RX- ] LINE_B L CAN_H not used | ICNE_A | [RX
X+ DGNDL| CAN_GND CAN_GND | |DGND | [T+
ran +5VL| CAN_SHLD CAN_SHLD | |+5V | IT%-
NC| SHIELD | CAN_L CAN_L |_[SHIELD | INC
NC|__ | NC
INPUT+ || MONITOR
INPUT-|____| AGND
ENABLE| | FAULT
[V — VLO
Ve VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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23] ELECTRONIC CONNECTIONS

23.1 Main connections signals

ENELE.L | PIN |SIGNAL | TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

A 6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR I\[;Iggbcl)tr icg)%pu: gi%r;ilz +5 Vbc maximum range, referred to AGND gg}tpvv;;grs]z‘lg%tsaigpeal
10 INPUT+ Reference input signal: £10 Vbc / +20 mA maximum range . Input - analog signal

Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

23.2 USB connector - M12 - 5 pin

always present

EnThBLE. | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ‘ |
5 D+ Data line + (female)
23.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | CAN_L Bus line (low) 13 | CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
‘ 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
23.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
23.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 |RX+ Receiver (output) 21 |RX+ Receiver
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CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections

€D fieldbus interface (input)
(2 fieldbus interface (output)
(P) threaded plug

USB connector always present (factory plugged)

° ¢

—O

(front)

61O
el—O
® 1O

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

= = = = = = = = = = = = = |

TERMINAL BOARD AND FIELDBUS TERMINATOR
Screw terminal for additional

equipotential grounding

Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

S

n°4 M6

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

i

Switch Termination enabled
1 | OFF | mqim
2 OFF | ON (2 [
3 OFF | opedlj30m [P
4 ON On4md [
BP - PROFIBUS DP setting:

Switch Termination enabled

1 ON | mqrm

2 ON ONE(IzE
3 ON | orecll3m
4 OFF | G <j4Cm

I3

Iz
Iz
Iz

usB

—— DO NOT REMOVE

BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

< [ [

[

E-C-SB-USB/M12
USB CABLE
cable length 4m

METALLIC PROTECTION CAP - supplied with the valves

—— DO NOT

24
7

M20x1.5

REMOVE

[E@ Tightening torque: 20 Nm
~ 20

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF

(2) Pin layout always referred to driver's view
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24.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance | quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
c1 |:o) © L@ ©
BC, BP, EH @ '@
“via stub” 2 1 Cc2 Cable entrance A, C1, C2 are open for costumers
connection A @ @
® ®
©) ©) © (O
c —|:o) g @ g
BC, BP, EH ! I3 )
“daisy chain” 3 Cc2 none none @_J_ @_ Cable entrance A, C1, C2 are open for costumers
connection A
® ®
©) @ 0) ©

25| FASTENING BOLTS AND SEALS

25.1 RZMA valves

RZMA-AES-*-010

RZMA-AES-*-030

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Seals:

2 OR 108
Diameter of ports P, T: @ 5 mm

Seals:

4 OR 108
Diameter of ports P, T: @ 7,5 mm

25.2 AGMZA valves

— N

=

AGMZA-AES-*-10

AGMZA-AES-*-20

AGMZA-AES-*-32

Fastening bolts:
4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm

Fastening bolts:
4 socket head screws M16x50 class 12.9
Tightening torque = 300 Nm

Fastening bolts:
4 socket head screws M20x60 class 12.9
Tightening torque = 600 Nm

O

Seals:
20R 123
Diameter of ports P, T: @ 14 mm

1 OR 109/70
Diameter of port X: @ 3,2 mm

Seals:
20R 4112
Diameter of ports P, T: @ 24 mm

1 OR 109/70
Diameter of port X: @ 3,2 mm

Seals:
2 OR 4131
Diameter of ports P, T: @ 28 mm

1 OR 109/70
Diameter of port X: & 3,2 mm
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INSTALLATION DIMENSIONS FOR RZMA [mm]

RZMA-AES-*-010

1SO 4401: 2005 Mass [kg]
Mounting surface: 4401-03-02-0-05 (see table PO05) l RZMA-AES-010 ‘ 8

(without ports A and B)

58

O ﬂ ﬂlii&x @ O

]
O

| 5 o

TT‘ ‘Tw‘ ‘© 77777 @
H e : Q :
' @ : !
R 0~

6 195 66 45

267 65

RZMA-AES-*-030

Mass [kg]

1SO 4401: 2005 .
Mounting surface: 4401-03-02-0-05 (see table PO05) RZMA-AES-"-030 ‘ 9

(ports A and B connected to port T)

3
©
©

o)

@1}:133 @ O
i

O
190

:::]‘_;‘rf
®
-- 8-
38.5
['@: ©
© " ®©

342

{1) = Air bleed off
(2) = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)
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INSTALLATION DIMENSIONS FOR AGMZA [mm]

. U ©
AGMZA-AES-*-10 3) @ O
ISO 6264: 2007
Mounting surface: 6264-06-09-1-97 ﬁ O
(see table PO05) S
Mass [kg] © 9
AGMZA-AES-"-10 | 16 3 © 0
(@)
F[ Q 0
[s]
2 oS 4
- I
| [ M=
‘ 213
280 26 | lg215
80
©_ U ©
AGMZA-AES-*-20 ol ?@ 9
-/
1SO 6264: 2007
Mounting surface: 6264-08-13-1-97 @ O
(see table PO05)
— 3 <
Mass [kg] @_& ©] ©
AGMZA-AES-*-20 | 12,8 ® @
O
allinls O
T
©
( — oS A
| | ) 1E
uu127 ‘ \‘m7
283 26 | 025
101
AGMZA-AES-*-32 oF — ?O' 9
i S
ISO 6264: 2007 @ @)
Mounting surface: 6264-10-17-1-97 ﬂ O
(see table PO05)
— s <
[ © ©
Mass [kg] = @1
AGMZA-AES-*-32 | 14,8
© ® -0
; O
E © ©
(1) = Air bleed off
- 'Qg [ S
@ = Space required for connection cable - s o)
and for Bluetooth adapter or USB - ot
connector removal ‘ H ~| | | H
3) = The dimensions of cable glands must 162 * 2205
" be considered (see tech table KX800) 295 o6 || g3
120
RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments GS510 Fieldbus
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves P005 Mounting surfaces for electrohydraulic valves
GS500 Programming tools E-MAN-RA-AES  AES user manual
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Ex-proof proportional relief valves

Table FX010-3/E

direct or piloted, without transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

I}US

LISTED

@ valve main body

@ cartridge

® mechanical pressure limiter
@ ex-proof pilot valve

AGMZA-A-10-*

RZMA-A, HZMA-A, AGMZA-A

Ex-proof proportional relief valves direct or
piloted, without transducer for open loop
pressure controls.

They are equipped with ex-proof proportion-
al solenoid, certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

Certifications:

o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

o Multicertification ATEX, IECEx for gas group
1 M2 (mining)

e cULus North American certification
for gas group C&D

RZMA, direct or piloted:
Size: 06 - ISO 4401
Max flow: 4 and 40 I/min

HZMA, piloted:
Size: 06 - ISO 4401
Max flow: 40 I/min

AGMZA, piloted:
Size: 10, 20 and 32 - ISO 6264
Max flow: 200, 400 and 600 I/min

ce

Max pressure: 250 bar

1] MODEL CODE

| RZMA

Ex-proof proportional
pressure relief valves

RZMA = subplate size 06

HZMA = modular size 06
AGMZA = subplate size 10, 20, 32

Certification type:
Multicertification

ATEX, IECEX, EAC, PESO, CCC:
- = omit for Group Il 2G / 2D (1)
M = Group | M2 (mining)

North American Certification:

UL =cULus

I*]-TAa]-110]-[250 /[ @K /] = 1] = | | = |1 * |
Seals material,
see section[7]:

- =NBR
Series PE =FKM
number BT =HNBR(2)

A = without transducer

Valve size and configuration:

010 = RZMA direct size 06
030 = RZMA piloted size 06
030 = HZMA piloted size 06
10 = AGMZA piloted size 10
20 = AGMZA piloted size 20
32 = AGMZA piloted size 32

Qmax 4 I/min
Qmax 40 I/min
Qmax 40 I/min
Qmax 200 I/min
Qmax 400 I/min
Qmax 600 I/min

Max regulated pressure:
80 =80bar  180= 180 bar

250= 250 bar

Voltage code:

- = standard coil for 24 VbC Atos
drivers

24 = optional coil for 24 Vbc low
current drivers

Options (3):

E = external pilot (only for AGMZA)
O = horizontal cable entrance (2)

Y = external drain (only for AGMZA)

Solenoid threaded connection for cable gland fitting:
GK = GK-1/2" - not for cULus (4)

M = M20x1,5- not for cULus

NPT = 1/2” NPT

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (3) Possible combined options: /EQ, /EY, /QOY, /EQY (4) Approved only for the Italian market

& The pressure at T port makes difficult the manual override operation that can be possible only if its value is lower than 50 bar

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZMA-A-010

RZMA-A-030

HZMA-A-030

AGMZA-A-*

L Em

[E—
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3| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

| 4| GENERAL CHARACTERISTICS

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years; 150 years only for RZMA-010, see technical table PO07

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZMA HZMA AGMZA

Size code 010 030 030 10 20 32
Valve size 06 10 20 32
Max regulated pressure [bar] 80 180 250

Min regulated pressure [bar] see min. pressure / flow diagrams at sections [15]

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [I/min] 4 40 40 200 400 600
Hysteresis [% of the max pressure] <15

Linearity [% of the max pressure] <3

Repeatability [% of the max pressure] <2

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [3]

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

| 6| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 17,6 Q
Max. solenoid current 25A 1,1A

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

X - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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| 8] CERTIFICATION DATA

Valve type RZMA, HZMA, AGMZA RZMA/M, HZMA/M, AGMZA/M | RZMA/UL, HZMA/UL, AGMZA/UL
Certifications Multicertification Group Il Multicertification Group | North American

ATEX, IECEx, EAC, PESO, CCC ATEX, IECEx cULus
Solenoid certified code MZA-A MZAM-A OZA-A/EC

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x

EAC:RU C - IT.AX38.B.00425/21

PESO: P588812/3
CCC: 2024322307005903

ATEX: CESI 03 ATEX 057x
IECEx: [ECEx CES 12.0007x

20170324 - E366100

Method of protection

e ATEX
Ex Il 2G Ex db 1IC T4/T3 Gb

e ATEX
Ex I M2 Ex db | Mb

Ex 112D Ex tb 1IC T135°C/T200°C Db | |ECEX

e UL 1203
Class I, Div.l, Groups C & D
Class |, Zone |, Groups 1A & 1IB

e |[ECEx Ex db I Mb
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
* PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb I1IC T135°C/T200°C Db X
e CCC
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) -40 + +40°C | -40 + +70°C -20 + +60 °C -40 + +55°C | -40 = +70°C
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30-1986
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2 n°139-13
Cable entrance: threaded connection ﬁnK ZMC;Ole/g 1/2" NPT
tical (standard) or horizontal (option /O . '
vertical (standard) or horizontal (option /O) NPT = 1/2° NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

9| EX PROOF SOLENOIDS WIRING

Multicertification

cULus certification

3
n°4 M4 I

locking torque 4Nm

Standard version

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting

® terminal board for cables wiring

@ screw terminal for additional equipotential grounding

oil PCB 3 poles terminal board
suitable for wires cross sections
oil up to 2,5 mm? (max AWG14)

Option /O

3
n°4 M4 I

locking torque 4Nm

0

Standard version

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting

® terminal board for cables wiring

Coil +
GND
= Coil -

1
2
3

A Pay attention to respect the polarity

PCB 3 poles terminal board suggest-
ed cable section up to 1,5 mm? (max
AWG16), see section [10] note 1

alternative GND screw terminal
connected to solenoid housing

Option /O
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CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

cULus certification:

Suitable for use in Class | Division 1, Gas Groups C
Armored Marine Shipboard Cable which meets UL 1309
Tinned Stranded Copper Conductors

Bronze braided armor

e Qverall impervious sheath over the armor

solenoid wiring.

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the

10.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40 °C - T4 150 °C - 90 °C -
45 °C - T4 150 °C 135°C - 90 °C
55°C - T3 150 °C 200 °C - 110°C
60 °C - - 150 °C - 110°C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C

cULus certification

Max ambient temperature [°C] Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C T4

135 °C

100 °C

70°C T3

200 °C

100 °C

11] CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,

see tech. table KX600
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

12| OPTIONS

For alla valves:
O = Horizontal cable entrance to be selected in case of limited vertical space.

Only for AGMZA:

E = External pilot option to be selected when the pilot pressure is supplied from a differ-
ent line respect to the P main line.
With option E the internal connection between port P and X of the valve is plugged.
The pilot pressure must be connected to the X port available on the valve’s mount-
ing surface or on main body (threaded pipe connection G 4”).

Only for AGMZA:

Y = The external drain is mandatory in case the main line T is subjected to pressure peaks
or it is pressurized.
The Y drain port has a threaded connection G 4" available on the pilot stage body.

12.1 Possible combined options: /EO, /EY, /OY, EOY

FX010

AGMZA-*/E

P

X

Blinded plug SP-X100A

AGMZA-*Y
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@ MECHANICAL PRESSURE LIMITER - only for AGMZA

The AGMZA are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical pres-

sure limiter is fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pres- \(Q

sure regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to

following steps:

e apply the max reference input signal to the valve’s driver. The system pressure
will not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (1) until the system pressure will increase up to @ adjustment screw
a stable value corresponding to the pressure setpoint at max reference input signal. @ locking nut

e turn clockwise the adjustment screw (1) of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

(® protection cap

REMOTE PRESSURE UNLOADING - only for AGMZA

The P main line can be remotely unloaded by connecting the valve X port to a solenoid valve as shown in
the below scheme (venting valve).
This function can be used in emergency to unload the system pressure by-passing the proportional control.

@ DIAGRAMS RZMA-010 (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams 2  Pressure/flow diagrams 3-5 Min. pressure/flow diagrams
with flow rate Q = 1 I/min with reference signal set at Q = 1 I/min with zero reference signal
100 320 20
—_ 2 5
- | —
& 280 - — - 4
@ 8 240 > 15
= - T | ] 3
5 % 200 =] 2
= 0 g 8
o a aQ
f:;: 1 = 160 2 10
g 40 2 120 <
—— [} I
o 8 80 T g s
> 20 a c /
g 40 = é
o 0 —1 0 0
0 20 40 60 80 100 0 1 2 3 4 0 1 2 3 4
Reference signal [% of the max] Flow [I/min] Flow [I/min]
3 =RZMA/80
4 = RZMA/180
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure 5 = RZMA/250
DIAGRAMS RZMA-030, HZMA-030 (based on mineral oil ISO VG 46 at 50 °C)
1 Regulation diagrams 2  Pressure/flow diagrams 3 Min. pressure/flow diagrams
with flow rate Q = 10 I/min with reference signal setat Q = 10 I/min with zero reference signal
100 320 _ 10
2 IS
g 280 2
£ 80 5 _ —T] % 8
S o 240 3
2 o N o
< 60 < 200 — 5 g
g = 160 e T3
g ! K g | —
w® 40 2 120 3> 4
o 2 <
2 o 80 T €
g 20 & 2 2
& 40 £
o—1 0 = 0
0 20 40 60 80 100 0 10 20 30 40 0 8 16 24 32 40
Reference signal [% del max] Flow [I/min] Flow [I/min]
Note: the presence of counter pressure at port T can affect the pressure regulation and the minimum pressure
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DIAGRAMS AGMZA (based on mineral oil ISO VG 46 at 50 °C)

. . 100 350
1 = Regulation diagrams _ 1 2
with flow rate Q = 50 I/min é
80 — 280
2 5
3 2
R 60 T 210
o g
S 40 o 140
2 = Pressure/flow diagrams i é
with reference signal set at Q = 50 I/min 5 20 g 70
14
(0]
= 0 / 0
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of the max] Flow [%]
. . 20 28
3-5 = Min. pressure/flow diagrams
with zero reference signal - —
3 3
3 = AGMZA-*-10 o 19 / o 2
4 = AGMZA-*-20 3 2
5 = AGMZA-*-32 I o
210 2
3 3
g s g 7 —
= c
= =
0 0
0 100 200 300 400 0 150 300 450 600
Flow [I/min] Flow [I/min]
FASTENING BOLTS AND SEALS
18.1 RZMA and HZMA valves
RZMA-A-010 RZMA-A-030 HZMA-A-030

N

=

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5 class 12.9
Tightening torque = 8 Nm

O

Seals:

20R 108
Diameter of ports P, T: @5 mm

Seals:

4 OR 108
Diameter of ports P, T: @ 7,5 mm

Seals:

4 OR 108
Diameter of ports P, A, B, T: @ 6,5 mm

18.2 AGMZA valves

N\

=

AGMZA-A-10

AGMZA-A-20

AGMZA-A-32

Fastening bolts:
4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm

Fastening bolts:
4 socket head screws M16x50 class 12.9
Tightening torque = 300 Nm

Fastening bolts:
4 socket head screws M20x60 class 12.9
Tightening torque = 600 Nm

O

Seals:
20R 123
Diameter of ports P, T: @ 14 mm

1 OR 109/70
Diameter of port X: & 3,2 mm

Seals:
20R 4112
Diameter of ports P, T: @ 24 mm

1 OR 109/70
Diameter of port X: & 3,2 mm

Seals:
2 0OR 4131
Diameter of ports P, T: @ 28 mm

1 OR 109/70
Diameter of port X: & 3,2 mm

FX010
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INSTALLATION DIMENSIONS FOR RZMA and HZMA [mm]

RZMA-A-010
ISO 4401: 2005 (see table PO05)

Mounting surface: 4401-03-02-0-05
(without ports A and B)

option /O

45

RZMA-A-030

1SO 4401: 2005 (see table PO05)
Mounting surface: 4401-03-02-0-05
(ports A and B connected to port T)

option /O

45

HZMA-A-030

ISO 4401: 2005 (see table PO05)
Mounting surface: 4401-03-02-0-05

option /O

45

Mass [kg]
RZMA-A-010 | 2,7
Option /O | +0,35

-
5
0|8
RZMA-A-010* 0|0
—|®
atos A .|
SR @ >
= SR o
— R B © O 2 % 0
ih ih © 3
I IS
° [ —
! A G ©
15 25 | 25
3 80.5 66 50
Mass [kg]
RZMA-A-030 \ 3,7
Option /O | +0,35
-
5
0|8
RZMA-A-030* ©|Q
atos 4| .|
5 _ © >
T T o
— ale al © © g & o
I P I ©
I E‘;\ H X @
o i —
Al Ll G ©)
115 25 | 25
3 136 85.6 50
Mass [kg]
HZMA-A-030 | 3,7
Option /O | +0,35
HZMA-A-030*
atos 4|
w| i) o
8 — ® @ ©
5 j —] ® @ ®
© © o 11 \i\ €
I atos
@ il il 2
11 il
o alllll | @)
1.5
3 136 85.6
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INSTALLATION DIMENSIONS FOR AGMZA [mm]

option /O
AGMZA-A-10 -
- s 0
ISO 6264: 2007 (see table POO5) @ o . B
Mounting surface: 6264-06-09-1-97 © O & S — —
© o ; — 9 — 9
) | 8|5
Mass [kg] 2
AGMZA-A-10 ] 6.3 2
0 [s]
Option /O | +0,35 oS a) 3 =
=T [T TT1=]
80 40 123
option /O
AGMZA-A-20 -
e Yo}
atos A atos A 5
ISO 6264: 2007 (see table PO05) N B : o . of
Mounting surface: 6264-08-13-1-97 @ Q — —
S
“U;_ | — © | — ©
3
ol
Mass [kg] NS @
AGMZA-A-20 ‘ 7,5 —" — o o e gt
Option /O | +0,35 © 0
Stos &) - E
M T e
| A
101 40 126
option /O
AGMZA-A-32 -
. ——— fo}
atos A atos 4| >
ISO 6264: 2007 (see table POO5) o . L . TR
Mounting surface: 6264-10-17-1-97 © © = |2 —] —
(with M20 fixing holes instead of standard M18) L
© a i —— 9 —, 9
7 — 0|8
Qld
Mass [kg] © ] E}
AGMZA-A32 | 8,9 K] :
Option /O | +0,35 [ © 2
FosA - I
=]
i I T T e
; ; H L] Ll §]
120 52 126 |

21| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and maintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
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Table FX050-6/E

Ex-proof digital proportional reducing valves
direct or piloted, with on-board driver and without pressure transducer - ATEX, IECEx, EAC, CCC

atos A

——=CONNECT

SHE

RZGA-AES, AGRCZA-AES

Ex-proof digital proportional reducing valves,
direct or piloted, whithout transducer for
pressure open loop controls.

They are equipped with ex-proof on-board
digital driver and proportional solenoids certi-
fied for safe operations in hazardous environ-
ments with potentially explosive atmosphere.

e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of integral digital
driver and solenoid prevents the propagation
of accidental internal sparks or fire to the
external environment.

The driver and solenoid are also designed to

limit the surface temperature within the
classified limits.

@ Valve body RZGA, direct or piloted:

@ Spool Size: 06 - ISO 4401

® Ex-proof solenoid Max flow: 12 and 40 I/min

@ Ex-proof electronics housing RZGA-AES-BC-10-* AGRCZA, piloted:

® Ex-proof digital driver Size: 10 and 20 - ISO 5781

(® Ex-proof cable glands C € Max flow: 160 and 300 I/min

@ Bluetooth/USB connection Max pressure: 250 bar
1] MODEL CODE
| RZGA - |AES|- NP |- 010|/ 210/ | M |/ * | | * |/ * |

Ex-proof proportional
pressure reducing valves

RZGA = subplate size 06
AGRCZA = subplate size 10, 20

AES = on-board driver, without transducer

Fieldbus interface, see section[5]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

Seals material,
see section [9]:

- = NBR
Series PE =FKM
number BT = NBR low temp.

Hydraulic options - only AGRCZA (1):
P = with integral

mechanical pressure limiter

R = with integral

check valve for free reverse flow

Electronic options (1):
I = current reference input 4 + 20 mA

Cable entrance threaded connection:
M = M20x1,5

Valve size and configuration:
RZGA: direct 010 = Qmax 12 I/min

RZGA: piloted 033 = Qmax 40 I/min
AGRCZA: piloted

10,20 = Qmax 160, 300 I/min

only for RZGA-010

Max regulated pressure:

32 =32bar 100 = 100 bar 210 = 210 bar
only for RZGA-033 and AGRCZA
80 =80 bar 180 = 180 bar 250 = 250 bar

(1) Possible combined options: /IP, /IR, /PR

@ CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZGA-AES-010

RZGA-AES-033

AGRCZA-AES AGRCZA-AES-*/P

FX050

AGRCZA-AES-*/PR

AGRCZA-AES-*/R
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(3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!

4.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

A E
o 2 Download on the & GETITON [
o App Store ® Google Play

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use E-C-SB-USB/M12 cable ‘ B
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection }
E-A-SB-USB/OPT isolator

mobile App

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

|5 | FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849 RZGA-010 150 years, RZGA-033 and AGRCZA 75 years, see technical table PO07

Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table G004

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZGA AGRCZA

Size code 010 033 10 20
Valve size 06 06 10 20
Max regulated pressure [bar] 32 100 210 80 180 250

Min regulated pressure [bar] see min. pressure / flow diagrams at sections

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [/min] 12 40 160 | 300
Response time 0-100% step signal

(depending on installation) (1) (ms] <55 <70

Hysteresis [% of the max pressure] <15

Linearity [% of the max pressure] <3

Repeatability [% of the max pressure] <2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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| 8] ELECTRICAL CHARACTERISTICS

) Nominal 1 +24 VDC
Power supplies Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % Vep)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Voc @ max 5 mA

Enable input

Range: 0 + 9 VDC (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range : 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA
external negative voltage not allowed (e.g. due to inductive loads)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,

Alarms current control monitoring, power supplies level
Protection degree to DIN EN60529 | IP66 / IP67 with relevant cable gland
Duty factor Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

ST usB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASCIl coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 = 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C

CERTIFICATION DATA

Valve type RZMA, AGMZA
Certifications Multicertification Group Il

ATEX [IECEx EAC CCC
Solenoid certified code OZA-AES

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X
o [ECEx: IECEx TPS 19.0004X

* EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

Method of protection

o ATEX
Ex Il 2G Ex db IIC T6/T5/T4 Gb;
Ex Il 2D Ex tb IlIC T85°C/T100°C/T135°C Db
e IECEx, CCC
Ex db IIC T6/T5/T4 Gb
Ex th I1IC T85°C/T100°C/T135°C Db

* EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4

Surface temperature <85°C <100 °C <135°C

Ambient temperature (2) -40 = +40 °C -40 + +55°C -40 + +70°C

Applicable Standards EN 60079-0 EN 60079-31 IEC 60079-0 IEC 60079-31:2013
EN 60079-1 |IEC 60079-1

Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1SO 4413).

19.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

19.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000
WuF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

19.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24 VbC.

19.4 Monitor output signal (MONITOR)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is 0 + 5 VDC (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.

19.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

19.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

TERMINAL BOARD OVERVIEW

[\o) NC
NCl_ | NC
NCl_ | EARTH
NC|_ | NC
NC| | NC
NC| | NC
EH || BP || BCO) | NoL | G [ Bcay [ BP() || EH
RX+ LINE_AL not used CAN_H L [LNE_B LRX+
RX- L LINE_BL CAN_H not used L ILINE_A LRX
X+ DGNDL|  CAN_GND CAN_.GND | |DGND LT
X +5VL CAN_SHLD CAN_SHLD | |+5V LT
NC| SHIELD | CAN_L CAN_L |_[SHIELD LINC
NC|___| NC
INPUT+ || MONITOR
INPUT-____| AGND
ENABLE| | FAULT
[ — VLO
Vel VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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21| ELECTRONIC CONNECTIONS

21.1 Main connections signals

CABLE

ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal

A 6 ENABLE Enable (24 Voc) or disable (0 Vboc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR ,E)ASQLCI){ gugpit gig\g/r;iﬂ: +5 Vbc maximum range, referred to AGND gg}f#ta;:g;;ﬁ%tsa‘\grea\
10 INPUT+ Reference input signal: +10 Vbc / £20 mA maximum range . Input - analog signal

Defaults are: 0 =+ 10 Voc for standard and 4 -+ 20 mA for /I option Software selectable

31 EARTH Internally connected to driver housing

21.2 USB connector - M12 - 5 pin

always present

ENTABLE. £ | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ¢ |
5 D+ Data line + (female)
21.3 BC fieldbus execution connections
ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD | Shield 15 CAN_SHLD| Shield
( 1 18 CAN_GND | Signal zero data line < 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
21.4 BP fieldbus execution connections
ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTORGGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
( 1 18 DGND Data line and termination signal zero < 2 17 DGND Data line and termination signal zero
20 |LINE_B Bus line (low) 19 | LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
21.5 EH fieldbus execution connections
ENTTORESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
( 18 TX+ Transmitter < 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 |RX+ Receiver
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22] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections

USB connector always present (factory plugged)
€9 fieldbus interface (input)

€2 fieldbus interface (output)

(p) threaded plug

—O | &
A)—

° ¢

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

Remove the 4 screws of driver’s rear cover to 5
access terminal board and fieldbus terminator I

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

/" BC - CANopen setting:
Switch Termination enabled

T | OFF | o g
2 OFF | ON (lam [p
3 OFF | ore {]3 0 [
4 ON | m(4m |k

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | m e |p
2 ON ON (fl2md []»
3 ON | oedl]3md [Ip
4 OFF | D dj4Cm [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
usB ", 24
E-A-BTH - A
Bluetooth adapter {
f @ . @‘II@:' é[m Tightening torque: 20 Nm
} 58 =
female (2 | _20
@ i E-C-SB-USB/M12

i USB CABLE

| cable length 4m

|

-3 (=]

—— DO NOT REMOVE —— DO NOT REMOVE

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF
(2) Pin layout always referred to driver’s view
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22.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH ct
“via stub” 2 1 c2 Cable entrance A, C1, C2 are open for costumers
connection A
BC, BP, EH Ct
“daisy chain” 3 c2 none none Cable entrance A, C1, C2 are open for costumers
connection A

23| FASTENING BOLTS AND SEALS

23.1 RZGA valves

RZGA-AES-*-010

RZGA-AES-*-033

— N

=

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

O

Seals:

4 0R 108
Diameter of ports P, A, T: @5 mm

Seals:

4 0R 108
Diameter of ports P, A, T: @ 7,5mm

23.2 AGRCZA valves

AGRCZA-AES-*-10

AGRCZA-AES-*-20

=N

=

Fastening bolts:
4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm

Fastening bolts:
4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm

O

Seals:
2 OR 3068
Diameter of ports A, B: @ 14 mm

2 OR 109/70
Diameter of port X, Y: @5 mm

Seals:
20OR 4100
Diameter of ports A, B: @ 22 mm

2 OR 109/70
Diameter of port X, Y: @5 mm
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INSTALLATION DIMENSIONS FOR RZGA [mm]

RZGA-AES-*-010

1SO 4401: 2005 Mass [kg]
Mounting surface: 4401-03-02-0-05 (see table P0O05) RZGA-AES--010 ‘ 8o

(without port B)

58
20
@ | 1T @
o0 e
HE ||
6 195 83.5
2845

RZGA-AES-*-033
Mass [kg]

1SO 4401: 2005 -
Mounting surface: 4401-03-02-0-05 (see table PO05) RZGA-AES-"-033 ‘ 9

(port B not used)

58
20

@ ﬂ En =10,

s

T m: 3{

' ' o
6 195 139

340

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

190

3

190
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@ INSTALLATION DIMENSIONS FOR AGRCZA [mm]

AGRCZA-AES-*-10
ISO 5781: 2000 | Mass kol
Mounting surface: 5781-06-07-0-00 (see table P0OS5) | AGRCZA-AES-™-10[ 116
©_. 9 ©
; O
® @ HE @
| * O
[a
® 9 5 c@@ o
— N = [ SA—
LS s
ol & © +~©
] (©mul(©)
° =)
[ g \@‘
|
] s 0
< | Q
o T
110 210.5
6 266 26 ‘ ‘ 217
90
AGRCZA-AES-*-20
ISO 5781: 2000 Mass [kal
Mounting surface: 5781-08-10-0-00 (see table PO05) AGRCZA-AES-"-20 ‘ 128
©
> T O
@ T @
i . O
o D
L r 5 © e
ANl
8\
© L0
:
@ Q@1"Q
[
\ |
\ g |
| . : [ ¢
w
163 210.5
‘ \
6 283 06 ‘ 017
7) = Air bleed off 104
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)
RELATED DOCUMENTATION
X010 Basics for electrohydraulics in hazardous environments GS510 Fieldbus
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves P005 Mounting surfaces for electrohydraulic valves
GS500 Programming tools E-MAN-RA-AES  AES user manual
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Table FX040-2/E

Ex-proof proportional reducing valves
direct or piloted, without transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

€
FAL

GUS

LISTED

@ main valve body

® main spool

® pilot flow compensator

@ mechanical pressure limiter
® ex-proof pilot relief valve

RZGA-A, HZGA-A

KZGA-A, AGRCZA-A

Ex-proof proportional reducing valves direct or
piloted, for open loop pressure controls.

They are equipped with ex-proof proportion-
al solenoid, certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

Certifications:

e Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

e Multicertification ATEX, IECEx, for gas
group I M2 (mining)

e cULus North American certification for gas
group C&D

RZGA direct or piloted:
Size: 06 I1SO 4401
Max flow: 12 I/min

HZGA, KZGA piloted:

AGRCZA-A-010*

Size: 06 and 10 - ISO 4401
Max flow: 40 and 100 I/min

AGRCZA, piloted:
Size: 10 and 20 - ISO 5781
Max flow: 160 and 300 I/min

Max pressure: 250 bar

1] MODEL CODE

| RZGA

I -

Ex-proof proportional
pressure reducing valves

RZGA subplate size 06
HZGA modular size 06
KZGA = modular size 10
AGRCZA = subplate size 10, 20

Certification type

Multicertification
ATEX, IECEx, EAC, PESO, CCC:

- = omit for Group Il 2G / 2D (1)
M = Group | M2 (mining)

North American Certification:
UL =cULus

A = without transducer

Valve size and configuration:

010 = RZGA direct size 06
033 = RZGA piloted size 06
031 = HZGA piloted size 06
031 = KZGA piloted size 10

10 = AGRCZA piloted size 10
20 = AGRCZA piloted size 20

Qmax 12 I/min
Qmax 40 I/min
Qmax 40 I/min
Qmax 100 I/min
Qmax 160 I/min
Qmax 300 I/min

-loto] /(2507 [ M (/[ = (/[ x| | %4 * |
Seals material,
see section|[7]:

- = NBR
Series PE =FKM
number |BT = HNBR(2)

Voltage code:
- = standard coil for 24 VDC Atos drivers
24 = with 24 \V/bC coils

Options (3):

O = horizontal cable entrance (2)

P = with integral mechanical pressure limiter
(only for AGRCZA)

R = with check valve (only for AGRCZA)

Solenoid threaded connection for cable gland fitting:
GK = GK-1/2” - not for cULus (4)

M = M20x1,5- not for cULus

NPT = 1/2” NPT

Max regulated pressure:
for all versions except RZGA-010

80 = 80 bar 180 = 180 bar 250 = 250 bar
only for RZGA-010
32 = 32 bar 100 = 100 bar 210 = 210 bar

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).
The PESO certificate can be downloaded from www.atos.com
(2) Not for multicertification M group | (mining) (3) Possible combined options: /OP, /OR, /PR, /OPR (4) Approved only for the Italian market

[ 2| CONFIGURATIONS AND HYDRAULIC SYMBOLS (representation according to ISO 1219-1)

RZGA*-A-010

RZGA*-A-033

AGRCZA*-A-*

HZGA*-A-031

KZGA*-A-031
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3| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

| 4| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years; 150 years only for RZGA-010, see technical table PO07

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

REACH Regulation (EC) n°1907/2006

RoHs Directive 2011/65/EU as last update by 2015/863/EU

| 5| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model RZGA HZGA KZGA AGRCZA
Size code 010 ‘ 033 031 10 20
Valve size 06 10 20
Max regulated pressure [bar] | 32; 100; 210 ‘ 80 180 250

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Min regulated pressure [bar] 0,8 2,5 25 3 1,0

Max flow [I/min] 12 40 40 100 160 300
Response time 0-100% step signal

(depending on installation) (1) ms] <95 <70

Hysteresis [% of the max pressure] <15

Linearity [% of the max pressure] <3

Repeatability [% of the max pressure] <2

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [3]
(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected

by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

| 6| ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 17,6 Q
Max. solenoid current 25A 1,1A

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office
NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Seals, recommended fluid temperature

FKM seals (/PE option) = -20°C + +80°C

HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

ISO4406 class 16/14/11 NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar

-max fluid temperature = 50°C

FX040
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type

RZGA, HZGA, KZGA, AGRCZA

RZGAIM, HZGA/M,
KZGA/M, AGRCZA/M

RZGA/UL, HZGAJUL,
KZGA/UL, AGRCZA/UL

Certifications

Multicertification Group 11
ATEX, IECEx, EAC, PESO, CCC

Multicertification Group |
ATEX, IECEx

North American
cULus

Solenoid certified code

MZA-A

MZAM-A

OZA-A/EC

Type examination certificate (1)

ATEX: CESI 02 ATEX 014
IECEx: IECEx CES 10.0010x
EAC:RU C - IT.AX38.B.00425/21
PESO: P588812/3

CCC: 2024322307005903

ATEX: CESI 03 ATEX 057x
IECEx: [ECEx CES 12.0007x

20170324 - E366100

Method of protection

® ATEX
Ex 11 2G Ex db IIC T4/T3 Gb
Ex 112D Ex tb 1lIC T135°C/T200°C Db

® ATEX
Ex I M2 Ex db | Mb

e UL 1203
Class I, Div.l, Groups C & D

vertical (standard) or horizontal (option /O)

e |[ECEx Class |, Zone I, Groups 1A & 1I1B
o [ECEX Ex db I Mb
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
* PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
e CCC
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) -40 + +40°C | -40 + +70°C -20 + +60 °C -40 + +65°C | -40 + +70°C
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30-1986
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2n°139-13
Cable entrance: threaded connection GK = GK-1/2" M = M20x1.5 NPT = 1/2” NPT 1/2” NPT

(1) The type examinator certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

9| EX PROOF SOLENOIDS WIRING

Multicertification

3
n°4 M4 I

locking torque 4Nm

Standard version

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting

® terminal board for cables wiring

@ screw terminal for additional equipotential grounding

OF[] 1 = Cail PCB 3 poles terminal board
O] 2 =GND  suitable for wires cross sections
O[] 3 = Coil up to 2,5 mm? (max AWG14)

Option /O

cULus certification

3
n°4 M4 I

locking torque 4Nm

e}

Standard version

1 = Coil+
2 = GND
3 =C

Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

A Pay attention to respect the polarity

PCB 3 poles terminal board suggest-
ed cable section up to 1,5 mm? (max
oil-  AWG16), see section [10] note 1

alternative GND screw terminal

connected to solenoid housing

FX040
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CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e Overall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (*/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

10.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

. Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group Il Group | Group Il
40 °C - T4 150 °C - 90 °C -
45 °C - T4 150 °C 135°C - 90 °C
55°C - T3 150 °C 200 °C - 110°C
60 °C - - 150 °C - 110°C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C
cULus certification
Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature
55°C T4 135°C 100 °C
70°C T3 200 °C 100 °C

11] CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

12| OPTIONS
O = Horizontal cable entrance , to be selected in case of limited vertical space.

P = Integral mechanical pressure limiter

The AGRCZA-*IP are provided with mechanical pressure limiter acting as protection

against overpressure. For safety reasons the factory setting of the mechanical pressure

limiter is fully unloaded (min pressure). 6 @ 1. @

At the first commissioning it must be set at a value lightly higher than the max pressure %ﬁ %

regulated with the proportional control. AN

For the pressure setting of the mechanical pressure limiter, proceed according to fol-

lowing steps:

e apply the max reference input signal to the valve’s driver. The system pressure will
not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (1) until the system pressure will increase up to a @ adjustment screw
stable value corresponding to the pressure setpoint at max reference input signal. @ locking nut

e turn clockwise the adjustment screw (D of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

® protection cap

=y
1

Integral check valve for free reverse flow
The AGRCZA-*IR are provided with integral check valve for free reverse flow A—B

@ Check valve - cracking pressure = 0,5 bar
@ Plug

12.1 Possible combined options: /OP, /OR, /PR, /OPR
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13| DIAGRAMS RZGA-010 (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams
with flow rate Q = 1 I/min

100

80

60

40

20

Pressure at port A [% of the max]

0 20 40 60 80 100

Reference signal [% of the max]

Regulated pressure at port A [% of the max]

2

3-4 Min. pressure/flow diagrams
with zero reference signal

"/

Pressure/flow diagrams
with reference signal set at Q = 1 I/min
2 _ 18
8
100 : 15
<
80 < 12
o
60 2 9
[%]
¢
40 S 6
s
5
20 5 3
.“D:
0 0
12 8 4 0 4 8 12 0 2
[A—T] [P—A]
Flow [I/min]

4 6 8 10

Flow [I/min]

12

3 = Pressure drops vs. flow P—A
4 = Pressure drops vs. flow A—T

DIAGRAMS RZGA-033, HZGA, KZGA (based on mineral oil ISO VG 46 at 50 °C)

14.1 Regulation diagrams
with flow rate Q = 10 I/min

1=RZGA, HZGA
2 =KZGA

Note:

The presence of counter pressure at port T
can affect the effective pressure regulation.

14.2 Pressure/flow diagrams
with reference pressure set with Q = 10 I/min

3 =RZGA, KZGA

14.3 Pressure drop/flow diagram

RZGA, HZGA
4 =A-Tor P1-T
5=P-P1orP-A
KZGA

6=P1-T

7 = P-P1

Reduced pressure [% of max]

Reduced pressure [% of max]

Differential pressure P-Use [bar]

100 100
B
80 £ 80
S 2
i
60 o 60
3
i ¢
40 o 40
Q
S
20 8 20
@
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of max] Reference signal [% of max]
120
3
100
80
60
40
20
0
100 0 100
[A-T] or [P1-T] [P-A] or [P-P1]
Flow [% of max]
25 30
7 /’—//
20 S 24
@
>
15 5 18
10 S 1
- = s
C
° : g 6 / 6
/ E
—
0 o ——
0 8 16 24 32 40 0 20 40 60 80 100
Flow [I/min] Flow [I/min]
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15| DIAGRAMS AGRCZA (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams

100 350
with flow rate Q = 10 I/min = 1 -
@ 3
; 80 < 280
5 g
2  Pressure/flow diagrams 2 60 ;“'; 210
with reference pressure set with Q = 10 |/min < >
8 8
=40 5 140
© S
o 2
Z 3
g 20 é) 70
0 0
0 2 4 6 8 10 0 20 40 60 80 100
Reference signal [% of the max] Flow [% of the max]
3-6 Pressure drop/flow diagrams 18 24
with zero reference signal — —
g 15 g 20
Differential pressure B—A ? C%
3 = AGRCZA-*-10 o 12 s 3 < 16 5 6
4 = AGRCZA-*-20 £ g
3 9 a 12
o o
Differential pressure A—B (through check = =
valve) z 6 g 8
5 = AGRCZA-*-10/"R 3 5
6 = AGRCZA-*-20/"R 5 3 5 4
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Flow [I/min] Flow [I/min]
FASTENING BOLTS AND SEALS
16.1 RZGA, HZGA and KZGA valves
RZGA-A-010 RZGA-A-033 HZGA-A-031 KZGA-A-031

=\

=

Fastening bolts:

4 socket head screws
M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:

4 socket head screws
M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:

4 socket head screws

M5 class 12.9

Tightening torque = 8 Nm

Fastening bolts:

4 socket head screws

M6 class 12.9

Tightening torque = 16 Nm

Seals:
Seals: Seals: Seals: 5 OR 2050
40R 108 40R 108 40R 108 Diameter of ports P, A, B, T:
Diameter of ports P, T: Diameter of ports P, T: Diameter of ports P, T: 2 11,5 mm (max)
@5 mm (max) @ 7,5 mm (max) @75mm 10OR 108
Diameter of port Y: @5 mm
16.2 AGRCZA valves
AGRCZA-A-10 AGRCZA-A-20

Fastening bolts:

4 socket head screws M110x45 class 12.9

Tightening torque = 70 Nm

Fastening bolts:
4 socket head screws M110x45 class 12.9
Tightening torque = 70 Nm

Seals:
2 OR 3068

Diameter of ports A, B: @ 14 mm

2 OR 109/70
Diameter of ports X, Y: @5 mm

Seals:

2 0OR 4100

Diameter of ports A, B: @22 mm
2 OR 109/70

Diameter of ports X, Y: @5 mm
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INSTALLATION DIMENSIONS FOR RZGA [mm]

RZGA-A-010 Mass [kg]
ISO 4401: 2005 (see table PO0S) RZGA-A-010 | 27
Mounting surface: 4401-03-02-0-05 Option /O | +0.35
(without port B) 3
: e
option /O RZGA-A-010* ©|g
ol |
r—- ! atos 4 |
] ! m o @ 2
3 ~|O
Y WA © o g 5:
i <
i 2 ©
o I «©
: — | m 0 @
15 25 | 25
3 80.5 66 50
RZGA-A-033
ISO 4401: 2005 (see table P0O05) Mass [kg]
Mounting surface: 4401-03-02-0-05 RZGA-A033 | 3.7 3
(port B not used) Option /O | +0,35 B
option /O RZGA-A-033* 3|g
ﬁ : atos A -
o | D) ° - ?
T T L o
— ale ald % © o
I P I ©
I E\ H 3 ©
° — Il I ©
115 25 [ 25
3 136 85.6 50
INSTALLATION DIMENSIONS FOR HZGA and KZGA [mm]
HZGA-A-031 Mass [kg]
I1SO 4401: 2005 (see table PO05) HZGA-A-031 | 37
Mounting surface: 4401-03-02-0-05 otas 4] H H H Option /O | +0,35
(port B not used) i ° _
—) & @ &
5 L —) @ & @ & |
11.5
3 136 66 20
© © R U%‘Eo @ © T
O 1 : b
[rs] Do
o — ol 0 © op ™| |
87 (98.5 for UL)
3 222 (115.5 for /0)
KZGA-A-031
B Mass [kg]
ISO 44_01 : 2005 (see table PO05) KTGAATS | 37
Mounting surface: 4401-05-05-0-05 f | Option /O | 075
(without X port, Y port optional) H H H L @ns 4) '
@ O @ —
@@ — .
5% &
115
33 103 136 3
= MF ~°
X Ay
w atos |0, Q 3 @ Ned
— . e —ef 1| =117 :
103 (115 for UL)
272 3 (130 for /O)
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INSTALLATION DIMENSIONS FOR AGRCZA [mm]

AGRCZA-A-10

1ISO 5781: 2000 (see table PO05)
Mounting surface: 5781-06-07-0-00

227.5 for UL

AGRCZA-A-10
atos A) % 5’
EHH‘ of Ol =
SR = 25
| — —|ov
Zlo
~|o®
o — LY
-
5
© [ 512
- |0
(o2}
o
o N
Stos A 1—( -
LOL <
N
210.5 73 37
o17 ‘ ‘ 26 151
90
AGRCZA-A-20
ISO 5781: 2000 (see table PO05)
Mounting surface: 5781-08-10-0-00
atos A % 5‘
D o S|z
=, = ® [L
— |0
~ |
~ |®
o — @
Yo}
© [ o
[so}
o
atos 4
| <
2105 92 i 54
017 | 06 169
104

Mass [kg]
AGRCZA-A-10 | 57
Option /P | +0,5
option /P
atos A % 5'
EED o Kol
- 2|5
| — |
Tlw
~|O
B T ®
o o =
@ %ﬁ@ N
Nlo
Yo}
[ >
@
o N
<
73 37
151
Mass [kg]
AGRCZA-A-20 | 8,2
Option /P | +0,5
atos A % 5
[Hw o O
o Q
~ |0
~ |O®
o — @
=
%9)
I Sla
=}
3] |
- )
N~
[Ye)
. [aV)
92 i 54
169

RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus
FX900 Operating and maintenance norms for ex-proof proportional valves
KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves
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Table FX310-8/E

Ex-proof digital proportional pressure cartridges
with on-board driver and without transducer - ATEX, IECEx, EAC, CCC

AEE®

Pp

atos A

——=CONNECT

®

Dr

LICZA-AES, LIMZA-AES, LIRZA-AES

2-way ex-proof digital proportional pressure
cartridges without transducer respectively
performing: pressure compensator, relief or
reducing functions.

They are equipped with ex-proof on-board
digital driver and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

¢ Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver and solenoid, prevents the propagation
of accidental internal sparks or fire to the
external environment.

@ Poppet
@ Functional cover B The driver and solenoid are also designed to
® Proportional ex-proof pilot valve 1 limit the surface temperature within the
@ Ex-proof electronics housing classified limits.
(® Ex-proof digital driver LIMZA-AES-BC-4 Size: 16 + 80 -ISO7368
©® Ex-proof cable glands c E Max flow: up to 4500 V/min
@ Bluetooth/USB connection Max pressure: 250 bar
|1 MODEL CODE OF COVERS
| LIMZA - [AES| - [NP - 315]/[ M /[ ] [ =]/ ; |

Ex-proof proportional

pressure cartridges

LICZA = pressure compensator
LIMZA = pressure relief

LIRZA = pressure reducing

AES = on-board driver, without transducer

Fieldbus interface, see section|7]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

Seals material, see section [11]:
- = NBR

PE = FKM

BT = NBR low temp.

Series number

Hydraulic options (1):
P = with integral mechanical pressure limiter
(standard for size 1, 2, 3)

Electronic options (1):
I = current reference input 4 + 20 mA

Cable entrance threaded connection:

M = M20x1,5

Valve size ISO 7368:
1=16
2=25
3=32
4 =40 Max regulated pressure:
5 = 50 (not for LIRZA) 80 =80 bar
6 = 63 (only for LIMZA) 180 = 180 bar
8 = 80; (only for LIMZA) 250 = 250 bar
(1) Possible combined options: /IP
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| 2| HYDRAULICS SYMBOLS

LICZA LIMZA LIRZA
LICZA-AES-1+3 LIMZA-AES-1+3 LIRZA-AES-1+3
LICZA-AES-4+5 /P LIMZA-AES-4+8 /P LIRZA-AES-4 /P
Y 1
L1 P tonmooomsoooar
Pp ({}vri;v) R Pp (O*r@\v) DR
® dr O @ ®r O
X Y % Y
* B ‘ * B
LICZA-AES-4+5 LIMZA-AES-4+8
b Y
P tomoooomoyr
PR 1----4 +-(OR
I I I
® We
X|
|
L

Note: Pp and DR ports are not present on dimensions 1, 2 and 3

3| MODEL CODE OF CARTRIDGES

| SC LI - 82 | | 3 2 | || /] - |
) . Seals material,
Cartridge according to ISO 7368 see section [11]
- = NBR
Cartridges size I1SO 7368: PE =FKM
16 BT = NBR low temp.
25
32
40 Series number
50
63
80 Spring cracking pressure:
2 = 1,5 bar for poppet 31

Type of poppet: 3 = 3 bar for poppet 31 and 36
31 = for LIMZA and LICZA 4 = 4 bar only for poppet 37
36 = for LICZA 6 = 6 bar for poppet 31 and 36
37 = for LIRZA 7 = 7 bar for poppet 37 (only for size 16, 25, 32, 40)
| 4| TYPE OF POPPET

Type of poppet 31 36 37

AP Ap AP
Functional sketch B B B
(Hydraulic symbol)
A A A

Typical section

Area ratio A: Ap 1:1 1:1 1:1
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| 5| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

@ VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!

6.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

; O 1= 10
| #  Download on the 1 I“ o EXPLORE IT ON
o App Store 5 v AppGallery
6.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use E-C-SB-USB/M12 cable
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

mobile App

_ GETITON

2d Google Play

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd values according to EN ISO 13849 | 75 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation
Corrosion resistance Salt spray test (ISO 9227) > 200 h
Vibration resistance See technical table GX004
Explosion proof protection, see section [12]
-Flame proof enclosure “Ex d”
Compliance -Dust ignition protection by enclosure “Ex t”
RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 9| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model LICZA LIMZA LIRZA
Valve size [I/min] | 1 2 3 4 5 1 2 3 4 5 6 8 1 2 3 4
Max flow [bar] | 200 | 400 | 750 | 1000 | 2000 | 200 | 400 | 750 | 1000 | 2000 | 3000 | 4500 | 160 | 300 | 550 | 800
Min regulated pressure see section
Max regulated pres. at port A [bar] 80; 180; 250 80; 180; 250 80; 180; 250
Max pressure [bar] Ports: 1, Y =210

Ports: P, A, B, X = 350
(R dees;fgr?dsiigrgr? %’;tgﬁ:‘t’ijsp signal (1) 1) <120 + 430 <120 + 480 <120 + 380
Hysteresis [% of regulated max pres.] <2 <15 <2
Linearity [% of regulated max pres.] <3 <3
Repeatibility [% of regulated max pres.] <2 <2 <2

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/GX004.pdf
https://www.atos.com/en-it/login

ELECTRICAL CHARACTERISTICS

. Nominal 1 +24 VDC
Power supplies Rectified and filtered + VAMS = 20 = 32 VMAX (ripple max 10 % VpP)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Voc @ max 5 mA

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range : 0 + 24 VDC (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level

Protection degree to DIN EN60529

IP66 / IP67 with relevant cable gland

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

NS USB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASCIl coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20+100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar

-max fluid temperature = 50°C

12| CERTIFICATION DATA

Valve type LICZA, LIMZA, LIRZA
Certifications Multicertification Group I

ATEX [IECEx EAC CCC
Solenoid certified code OZA-AES

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X
o |[ECEx: IECEx TPS 19.0004X

e EAC: RU C - IT.AX38.B.00425/21
o CCC: 2024322307006321

Method of protection

e ATEX

Ex Il 2G Ex db IIC T6/T5/T4 Gb;

Ex Il 2D Ex tb IlIC T85°C/T100°C/T135°C Db
o IECEx, CCC

Ex db IIC T6/T5/T4 Gb

Ex tb I1IC T85°C/T100°C/T135°C Db

e EAC
1Ex d IIC T6/T5/T4 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 = +40 °C -40 = +55 °C -40 = +70 °C
; EN 60079-0 EN 60079-31 IEC 60079-0 |IEC 60079-31:2013
Appl |
pplicable Standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

13.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40 °C T6 85 °C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110°C

14| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800
Note: a Loctite sealant type 545, should be used on the cable gland entry threads

15| HYDRAULIC OPTIONS
P = Integral mechanical pressure limiter (standard for size 1, 2 and 3)

The LICZA, LIMZA and LIRZA standard size 1, 2, 3 and option /P are provided 6 dne 11

with mechanical pressure limiter acting as protection against overpressure. For

safety reasons the factory setting of the mechanical pressure limiter is fully unloa-

ded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pressure

regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to fol-

lowing steps:

e apply the max reference input signal to the valve’s driver. The system pressure will
not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (1) until the system pressure will increase up to a
stable value corresponding to the pressure setpoint at max reference input signal.

e turn clockwise the adjustment screw (D) of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

@ adjustment screw

@ locking nut @ protection cap

ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard 0 + 10 Voc. Input signal can be reconfigured via software selecting
between voltage and current, within @ maximum range of 10 Voc or +20 mA. It is normally used in case of long distance between the machine

control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in case of reference
signal cable breakage.

POSSIBLE COMBINED OPTIONS
/1P
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18| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

ey

Regulation diagrams LIMZA

2  Regulation diagrams LICZA

3  Pressure/flow diagrams LICZA, LIMZA

4-14 Min. pressure/flow diagrams
with zero reference signal

4 = LIMZA-*- 11 = LICZA-*-
5 = LIMZA-*-2 12 = LICZA-*-2
6 = LIMZA-*-3 13 = LICZA-*-3
7 = LIMZA-*-4 14 = LICZA-*-4
8 = LIMZA-*-5 15 = LICZA-*-5
9 = LIMZA-*-6

10= LIMZA-*-8

Regulation diagrams LIRZA
15=LIRZA-A

16-19 Min. pressure/flow diagrams
with reference signal “null”

16=LIRZA-*-1
17=LIRZA-*-2

18=LIRZA-*-3
19=LIRZA-*-4

Pressure/flow diagrams

20=LIRZA-A

Pressure at port A [% of the max]

Min. regulated pressure [bar]

Pressure at port A [% of the max]
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

19.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 pF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

19.2 Power supply for driver’s logic and communication (VL+ and VL0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

19.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

19.4 Monitor output signal (MONITOR)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is 0 + 5 Vbc (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.

19.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

19.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

TERMINAL BOARD OVERVIEW

NC|___| L Inc
NC|__| L INc
NC|__ | | [EARTH
NC|__ | | INC
NC|—| L INC
NC|—| L INC
EH || Py || BC(O) | o | - e [ Bcay || BP() || EH
RX+ LINE_A not used CAN_H | [CNE_B | [RX+
RX- ] LINE_B CAN_H not used | ICNE_A | IRX-
X+ DGND CAN_GND CAN_GND | |DGND | [T+
ran +5VL| CAN_SHLD CAN_SHLD | |+5V | IT%-
NC| SHIELD CAN_L CAN_L |_[SHIELD | INC
NG| L INc
INPUT+ || | [MONITOR
INPUT-|____| | [AGND
ENABLE| | | [FAULT
[V — L [vio
Ve L vo

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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21] ELECTRONIC CONNECTIONS

21.1 Main connections signals

ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply O Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
A 6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR Monitorvoutpgt signal: £5 Voc maximum range, referred to AGND Output - analog signal
Defaultis: 0 + 5 Vbc Software selectable
10 INPUT+ Reference input signal: +10 Vbc / £20 mA maximum range . Input - analog signal
Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

21.2 USB connector - M12 - 5 pin

always present

ENTTORGE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - i |
5 |p+ Data line + (female)
21.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
( 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
21.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
( 1 18 DGND Data line and termination signal zero < 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
21.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE | PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
( 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver

FX310
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22| CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections

€D fieldbus interface (input)
(2 fieldbus interface (output)
(P) threaded plug

USB connector always present (factory plugged)

8}

° ¢

—O
oN

®
e

(front)

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

= = = = = = == = = = = = |

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

Switch Termination enabled

T | OFF | oo v
2 OFF | ON (ql2m [
3 OFF | oe (3 0E [P
4 ON O (400 [»

BP - PROFIBUS DP setting:
Switch Termination enabled

1 ON | wo qqfimm |
2 ON ON (2@ [»
3 ON ore 300 [
4 OFF | Om j40m [

—— DO NOT REMOVE

BLUETOOTH ADAPTER AND USB CONNECTOR

usB E-A-BTH
Bluetooth adapter
®- oI
} 58
female (2) |
| E-C-SB-USB/M12
} USB CABLE
i
|

cable length 4m

METALLIC PROTECTION CAP - supplied with the valves

24
P

[[[@ Tightening torque: 20 Nm

~20

M20x1.5

—— DO NOT REMOVE

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'. All switches are set OFF

(2) Pin layout always referred to driver’s view

FX310
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22.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH cr
“via stub” 2 1 c2 Cable entrance A, C1, C2 are open for costumers
connection A
BC, BP, EH cr
“daisy chain” 3 c2 none none Cable entrance A, C1, C2 are open for costumers
connection A

23| FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
4 socket head screws M8x45 class 12.9
1=16 Tightening torque = 35 Nm 2OR 108
4 socket head screws M12x45 class 12.9
LIMZA 2=25 Tightening torque = 125 Nm 20R 108
LICZA
LIRZA _ 4 socket head screws M16x55 class 12.9
3=32 Tightening torque = 300 Nm 2OR 2043
4 socket head screws M20x70 class 12.9
4=40 Tightening torque = 600 Nm 2 OR 3043
LIMZA _ 4 socket head screws M20x80 class 12.9
LICZA 5=150 Tightening torque = 600 Nm 20R 3043
4 socket head screws M30x90 class 12.9
6=63 Tightening torque = 2100 Nm 2 OR 3050
LIMZA
_ 8 socket head screws M24x90 class 12.9
8=280 Tightening torque = 1000 Nm 2 OR 4075
COVERS DIMENSIONS [mm]
Size AxA 2B c D P;‘f’},r
1=16 | 65x80 3 4 40 - ——asA
© [ —)
2-25 | 85x85 5 6 40 - ol Dr { XTFT Y Z&h- ] Pp
2132
3=32 | 100x100 5 6 50 -
4 =40 | 125x125 5 6 60 G 1/4” B
O
5=50 | 140x140 6 4 70 G 1/4”
/ 35 AXA 3.5
6 =63 | 180x180 6 4 80 G 3/8” | Notes:
size 1 cover is not squared but retangular, dimensions 65x80
8=80 @250 8 6 80 G 3/8" | size 8 cover is not squared but circular, dimension @250

FX310
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25| INSTALLATION DIMENSIONS [mm]

LICZA-AES-1 LIMZA-AES-1 LIRZA-AES-1 Mass [kg]
58 LICZA-AES-2 LIMZA-AES-2 LIRZA-AES-2 LICZA, LIMZA, LIRZA Cartridge
@ 2 LICZA-AES-3 LIMZA-AES-3 LIRZA-AES-3 Sie Standard Option /P el
’ r‘,,,‘_‘,‘,@ ﬂ?‘ 1=16 105 - 0.2
f LU o
2-25 11 - 0,5
H ﬁ 3=32 123 - 0,9
, 3 4=40 17,7 12,5 1,7
. 2
< - 5-50 21,2 16 29
6 =63 30,7 25,5 6,7
8=280 39,3 34,1 13,1
i
L
228 6
LICZA-AES-4/P LIMZA-AES-4/P LIRZA-AES-4/P
LICZA-AES-4 LIMZA-AES-4 LIRZA-AES-4 58  LICZA-AESS/P t:mgﬁ:ﬁgggﬁ
58 LICZA-AES-5 LIMZA-AES-5 ) 20
LIMZA-AES-6 —
SRRl i©;
if©] i ﬁ
o
i 8
3 ™ -
X
o
] D]) ©
__==An 1__==A
O [37%7F] |[Pr O] [3%%7%] [Pe
L Tt
\ 208 6 ‘ 228 6

58 LIMZA-AES-8/P

@) 20
58 _ LIMZA-AES-8 -1

N
s
1
(]
!
s
4
()
i
1
|
by
oo R
o — )
(©

- @ I
T | ]
ED) g
L& 3 [ @] 3
Dr[ }Pp Dr Pp
X - 228 6 ‘ - 228 6

Note: for ISO 7368 mounting surface and cavity dimensions, see tech. table PO06

(1/ = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off though the screw
3) = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)

26) RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments GS510 Fieldbus

X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves

FX900 Operating and manintenance information for ex-proof proportional valves P006 Mounting surfaces and cavities for cartridge valves
GS500 Programming tools E-MAN-RA-AES  AES user manual

02/25 FX310 PROPORTIONAL VALVES 279



cC HA

Table FX300-5/E

Ex-proof proportional pressure cartridges
without transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

GIIS

LISTED

poppet

sleeve

functional cover
mechanical pressure limiter
proportional ex-proof pilot valve

©OOOEO

LIMZA-A-4

LICZA-A, LIMZA-A, LIRZA-A

2-way ex-proof proportional pressure
cartridges without transducer respectively
performing: pressure compensator, relief or
reducing functions.

They are equipped with ex-proof proportional
solenoids certified for safe operations in
hazardous environments with potentially
explosive atmosphere.

Certifications:

¢ Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

e Multicertification ATEX, IECEXx for gas group
1 M2 (mining)

e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid prevents
the propagation of accidental internal sparks
or fire to the external environment.

The solenoid is also designed to limit the
surface temperature within the classified limits.
Size: 16 + 80 - ISO 7368
c E Max flow: up to 4500 I/min

Max pressure: 250 bar

LIMZA

1] MODEL CODE OF FUNCTIONAL COVERS

A

A

3 [/[1go]/ | M /[ = 1]« | [+ ]I » |

Ex-proof proportional pressure
cartridges valves:

LICZA = pressure compensator
LIMZA = pressure relief

LIRZA = pressure reducing

Certification type:

Multicertification

ATEX, IECEX, EAC, PESO, CCC:
- = omit for Group Il 2G / 2D (1)
M = Group | M2 (mining)

North American Certification:

UL =cULus

A = without transducer

Valve size ISO 7368:

1 =size 16
2 =size 25
3 = size 32
4 = size 40

5 = size 50 (not for LIRZA)
6 = size 63 (only for LIMZA)
8 = size 80 (only for LIMZA)

Seals material,
see section[9]:

- =NBR
PE =FKM
BT =HNER (2)

Series number

Voltage code:
- = standard coil for 24 VbcC Atos drivers
24 = optional coil for 24 VDC low current drivers

Options (3):

O = horizontal cable entrance (2)

P =with integral mechanical pressure limiter
(standard. for size 1, 2 and 3)

Max regulated pressure:

80 =80 bar
180 = 180 bar
250 = 250 bar

Solenoid threaded connection for cable gland fitting:
GK =GK-1/2" - not for cULus (4)

M =M20x1,5 - not for cULus

NPT = 1/2" NPT

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (3) Possible combined options: /OP  (4) Approved only for italian market

& The pressure at T port makes difficult the manual override operation that can be possible only if its value is lower than 50 bar
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| 2| HYDRAULICS SYMBOLS

LICZA LIMZA LIRZA
LICZA-A-1:3 LIMZA-A-1:3 LIRZA-A-1:3
LICZA-A-4:5/P LIMZA-A-4:8 /P LIRZA-A-4 /P
i E:% | E&ﬁ
P TTTITTTC il i P Lmmmmmmmmmee T
[ A, 1= ! T T . T
TR | [ I, 1= |
Pp *@r”#"\gﬁf OR Pp eef———#ig—#—a DR
® B ® F B @ ® F (D
X 3 Y C Ty
A L A
LICZA-A-4
LICZA-A-5 LIMZA-A-4+8
Ry R
P fTTTTTT P tTTTTTTTIIION
) SoR e ) R 1-XOR
® @F N O)
X x[ Y
y B ‘ * B
A L A
3| MODEL CODE OF CARTRIDGES
| scC LI - | 32 31 2 | s *
Seals material,
Cartridge according to ISO 7368 see section[9]:
- = NBR
Cartridges size ISO 7368: PE =FKM
BT =HNBR
16
25
32 )
0 Series number
50
63
80 Spring cracking pressure:
2 = 1,5 bar for poppet 31
Type of poppet: 3 = 3 bar for poppet 31 and 36
31 = for LIMZA and LICZA 4 = 4 bar only for poppet 37
36 = for LICZA 6 = 6 bar for poppet 31 and 36
37 = for LIRZA 7 = 7 bar for poppet 37 (only for size 16, 25, 32, 40)
| 4] TYPE OF POPPET
Type of poppet 31 36 37
Ap Ap Ap
Functional sketch B B B
(Hydraulic symbol)
A A A
Typical section
Area ratio A: Ap 1:1 1:1 1:1
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|5 ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

| 6| GENERAL CHARACTERISTICS

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, see technical table POO7

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see
-Flame proof enclosure “Ex d”
-Dust ignition protection by enc

section

losure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [5 |

Valve model LICZA LIMZA LIRZA
Valve size [I/min] | 1 2 3 4 5 1 2 3 4 5 6 8 1 2 3 4
Max flow [bar] | 200 | 400 | 750 | 1000 | 2000 | 200 | 400 | 750 | 1000 | 2000 | 3000 | 4500 | 160 | 300 | 550 | 800
Min regulated pressure see section @
Max regulated pres. at port A [bar] 80; 180; 250 80; 180; 250 80; 180; 250
Ports: T, Y = 210
Max pressure [bar]
Ports: P, A, B, X = 315
Response time 0-100% step signal (1) [ms] <120 + 430 <120 + 480 <120 + 380
(depending on installation)
Hysteresis [% of regulated max pres.] <92 <15 <92
Linearity [% of regulated max pres.] <3
Repeatability  [% of regulated max pres.] < <2 <

(1) Average response time value; the pressure variation in consequence of a modification of the reference input signal to the valve is affected
by the stiffness of the hydraulic circuit: greater is the stiffness of the circuit, faster is the dynamic response

| 8] ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards

ISO 13732-1 and EN982 must be

taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 176 Q
Max. solenoid current 25A 1,1A

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?s - max allowed ra

nge 15 + 380 mm?/s

Max fluid normal operation

1SO4406 class 18/16/13 NAS16

38 class 7 see also filter section at

contamination level longer life

ISO4406 class 16/14/11 NAS16

38 class 5 www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type

vertical (standard) or horizontal (option /O)

LI*ZA LI*ZAIM LI*ZA/UL
Certifications Multicertification Group I Multicertification Group | North American
ATEX, IECExX, EAC, PESO, CCC ATEX, IECEx cULus
Solenoid certified code OZA-A OZAM-A OZA-A/EC
Type examination certificate (1) ﬁETCEéxCI:EESIIESZCEEEfOO(;Oﬁ Ox ATEX: CESI 03 ATEX 057x 90170324 - E366100
EACIRU C - IT.AX38.B.00425/21 | 'ECEX: IECEX CES 12.0007x
PESO: P588812/4
CCC: 2024322307005903
Method of protection e ATEX e ATEX e UL 1203
Ex Il 2G Ex db IIC T4/T3 Gb Ex M2 Ex db | Mb Class I, Div.l, Groups C & D
Ex 112D Ex tb I1IC T135°C/T200°C Db |e |ECEX Class I, Zone |, Groups lIA & 1I1B
o [ECEX Ex db I Mb
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
* PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb [1IC T135°C/T200°C Db X
e CCC
Ex db IIC T4/T3 Gb
Ex tb 1IC T135°C/T200°C Db
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200 °C <150 °C <135°C <200 °C
Ambient temperature (2) -40 = +40°C | -40 + +70°C -20 + +60 °C -40 + +55°C | 40+ +70°C
EN 60079-0 IEC 60079-0 GB/T 3836.1 (only CCC) UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 GB/T 3836.2 (only CCC) CSA 22.2 n°30-1986
EN 60079-31 IEC 60079-31 GB/T 3836.31 (only CCC) CSA 22.2n°139-13
Cable entrance: threaded connection GK = GK-1/2" M = M20x1.5 NPT = 1/2” NPT 1/2” NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

@ EX PROOF SOLENOIDS WIRING OF VALVES -A without integral driver

Multicertification

3
n°4 M4 l

locking torque 4Nm

Standard version

® terminal board for cables wiring

Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting

@ screw terminal for additional equipotential grounding

OF[] 1 = Coil PCB 3 poles terminal board
O[] 2 =GND  suitable for wires cross sections
0|~ ] 3 = Coil up to 2,5 mm? (max AWG14)

cULus certification

3
n°4 M4 l

locking torque 4Nm

l(:@\

©

@

Standard version

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting

® terminal board for cables wiring

1 = Coil +
2 = GND
3 = Coil -

A Pay attention to respect the polarity

PCB 3 poles terminal board suggest-
ed cable section up to 1,5 mm? (max
AWG16), see section [10] note 1

alternative GND screw terminal
connected to solenoid housing

Option /O
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group I

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?
section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C
e Armored Marine Shipboard Cable which meets UL 1309

e Tinned Stranded Copper Conductors

e Bronze braided armor

e Overall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

12.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.
Multicertification

) Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]
Group | Group Il Group | Group Il Group | Group Il
40 °C - T4 150 °C 135°C 90 °C 90 °C
45 °C - T4 - 135°C - 95 °C
55 °C - T3 - 200 °C - 110°C
60 °C - - 150 °C - 110°C -
70 °C N.A. T3 N.A. 200 °C N.A. 120 °C
cULus certification
Max ambient temperature [°C] Temperature class Max surface temperature [°C] Min. cable temperature
55°C T4 135°C 100 °C
70°C T3 200 °C 100 °C

13| CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2", 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

14] OPTIONS

O = Horizontal cable entrance , to be selected in case of limited verical space.

P

Integral mechanical pressure limiter (standard for size 1, 2 and 3)

The LICZA-A*, LIMZA-A* and LIRZA-A* standard size 1, 2, 3 and option /P are

provided with mechanical pressure limiter acting as protection against overpres-

sure. For safety reasons the factory setting of the mechanical pressure limiter is

fully unloaded (min pressure).

At the first commissioning it must be set at a value lightly higher than the max pressure

regulated with the proportional control.

For the pressure setting of the mechanical pressure limiter, proceed according to fol-

lowing steps:

e apply the max reference input signal to the valve’s driver. The system pressure will
not increase until the mechanical pressure limiter remains unloaded.

e turn clockwise the adjustment screw (@) until the system pressure will increase up to a
stable value corresponding to the pressure setpoint at max reference input signal. @ locking nut

e turn clockwise the adjustment screw () of additional 1 or 2 turns to ensure that the
mechanical pressure limiter remains closed during the proportional valve working.

@ adjustment screw

(® protection cap

14.1 Possible combined options: /OP
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15| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

1 Regulation diagrams LIMZA
2 Regulation diagrams LICZA

3 Pressure/flow diagrams LICZA, LIMZA

4-14 Min. pressure/flow diagrams
with zero reference signal

4 = LIMZA-*- 11 = LICZA-*-
5 = LIMZA-*-2 12 = LICZA-*-2
6 = LIMZA-*-3 13 = LICZA-*-3
7 = LIMZA-*-4 14 = LICZA-*-4
8 = LIMZA-*-5 15 = LICZA-*-5
9 = LIMZA-*-6
10 = LIMZA-*-8

Regulation diagrams LIRZA
15 = LIRZA-A

16-19 Min. pressure/flow diagrams
with reference signal “null”

16 = LIRZA-*-
17 = LIRZA-*-2

18 = LIRZA-*-3
19 = LIRZA-*-4

Pressure/flow diagrams

20 = LIRZA-A

Pressure at port A [% of the max]

Min. regulated pressure [bar]

Pressure at port A [% of the max]

100

80

60

40

20

A

0 20 40 60 80 100

15

[ |

35

30

25

20

100

80

60

40

20

Reference signal [% of max]

=
Z

100 200 300 400
Flow [I/min]
10
9
15
8
900 1800 2700 3600 4500
Flow [I/min]
15
__/
20 40 60 80 100

Reference signal [% of max]

FX300

Regulated pressure at port A [bar]

Min. regulated pressure [bar]

Differential pressure B-A

Regulated pressure at port A [bar]

350

280

210

140

70

0 20 40 60 80 100
Flow [% of the max]

24
|14
// 7
18
//13
// 6
12 —
6 /
0 300 600 900 1200
Flow [I/min]
15
19
18
12 16 17 /
9
/
6
3
0 160 320 480 640 800
Flow [I/min]
250 —
20 I e
200
150
100
50

0 20 40 60 80 100
Flow [% of the max]
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16] FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
_ 4 socket head screws M8x45 class 12.9
1=16 Tightening torque = 35 Nm 20R 108
4 socket head screws M12x45 class 12.9
Lmza | 2=25 Tightening torque = 125 Nm 20R 108
LICZA
LIRZA _ 4 socket head screws M16x55 class 12.9
3=32 Tightening torque = 300 Nm 20R 2043
_ 4 socket head screws M20x70 class 12.9
4=40 Tightening torque = 600 Nm 20R 3043
LIMZA B 4 socket head screws M20x80 class 12.9
LICZA 5=50 Tightening torque = 600 Nm 2 OR 3043
_ 4 socket head screws M30x90 class 12.9
6=63 Tightening torque = 2100 Nm 2 OR 3050
LIMZA
_ 8 socket head screws M24x90 class 12.9
8=80 Tightening torque = 1000 Nm 20R 4075
COVERS DIMENSIONS [mm]
f Port
Size AxA oB C D Pp - Dr
1=16 | 65x80 3 4 40 - atosA
) Dr { X F vz ° ] Pp
2=25 85x85 5 6 40 - KA L
3=32 | 100x100 5 6 50 -
4 =40 | 125x125 5 6 60 G 1/4” oB
O
5=50 | 140x140 6 4 70 G 1/4”
35 AXA 35
6 =63 | 180x180 6 4 80 G 3/8" | Notes:
. size 1 cover is not squared but rectangular, dimensions 65x80
8=280 2250 8 6 80 G 3/8” | size 8 cover is not squared but circular, dimension @250
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COVERS INSTALLATION DIMENSIONS [mm]

LICZA-A-1 LIMZA-A-1 LIRZA-A-1
LICZA-A-2 LIMZA-A-2 LIRZA-A-2 M K
LICZA-A-3  LIMZA-A-3  LIRZA-A-3 ass [kg]
LICZA, LIMZA, LIRZA Cartridge
@) E=T) Size Standard Option /P SC LI
Q =]
S GP =% 1 4.1 standard 0,2
~| B _ o o
®e — 2 4.8 standard 0,5
g 3 6,1 standard 0,9
4 115 12,5 1.7
5 15 16 2,9
6 24,5 25,5 6,7
8 33,1 34,1 13,1
@@ = Screw for air bleeding: at the first valve commissioning
the air eventually trapped inside the solenoid must be
bled-off though the screw (D)
LICZA-A-4/P LIMZA-A-4/P LIRZA-A-4/P
LICZA-A-5/P LIMZA-A-5/P
LICZA-A-4 LIMZA-A-4 LIRZA-A-4 LIMZA-A-6/P
LICZA-A-5 LIMZA-A-5 —
LIMZA-A-6 SO ===
g atos 4
o sios 4] > B | - o op
= S —
B P =
® |5 ] - L E=EE
0
Yo} o
s [ @ il D:)
Shos A Slos A
r[ P XFHYnn ]Pp r[ XFH Yz @ 1Pp
B R
o ] 1135 il 1135
LIMZA-A-8/P
LIMZA-A-8 Q ==
= g Mk =3
o l:{ ~1 g
g ® ‘ ET © 'g
~& T Mk =3 3 ]
®lo — g
15}
Yo} o
pan — s ®
o O’
Dr H JP[@ Dr H
B [1:]
@250 @250
Note: for mounting surface and cavity dimensions, see tech. table PO06

19] RELATED DOCUMENTATION

Basics for electrohydraulics in hazardous environments

X010

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and maintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P006 Mounting surfaces and cavities for cartridge valves
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Table FX080-7/E

Ex-proof digital proportional reducing valves
direct, with on-board driver and without transducer - ATEX, IECEx, EAC, CCC

EAL

@ Valve body
@ Spool

® Ex-proof solenoid

(@ Ex-proof electronics housing

(B Ex-proof digital driver
(® Ex-proof cable glands
(@ Bluetooth/USB connection

5 4 atos A

—=CONNECT

3
DHRZA-AES-010/25

3

1| MODEL cobE

DHRZA-AES

Ex-proof digital proportional pressure
reducing valves, direct, without transducer,
for pressure reduction in low flow systems or
piloting lines.

They are equipped with ex-proof on-board
digital driver and proportional solenoid
certified for safe operations in hazardous
environments with potentially explosive
atmosphere.

e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D

The flameproof enclosure of on-board digital
driver and solenoid prevents the propagation
of accidental internal sparks or fire to the
external environment.

The driver and solenoid are also designed to

limit the surface temperature within the
classified limits.

Size: 06 - ISO 4401
Max flow: 24 I/min
Max pressure: 25 bar

DHRZA

AES

NP | -

010//[25 |-/ m

Ex-proof proportional
pressure reducing

valves, direct

DHRZA = size 06

AES = on-board driver, without transducer

Fieldbus interface, see section [5]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

010= reduced port A
012= reduced ports A and B

25 = reduced pressure range 3+25 bar

Seals material,

see section[9]:

- = NBR

Series PE =FKM

number BT = NBR low temp.

Hydraulic options (1):
B = flow reduced on port B (solenoid on side A)

Electronic options (1):
I = current reference input 4 + 20 mA

Cable entrance threaded connection:
M = M20x1,5

(1) Possible combined options: /Bl

@ CONFIGURAZIONS AND HYDRAULIC SYMBOLS (rapresentation according to ISO 1219-1)

|

DHRZA-AES-*-010/25*

DHRZA-AES-*-010/25/B*

DHRZA-AES-*-012/25*

FX080
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3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the

user manuals included in the E-SW-SETUP programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!
4.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

. 2 Download on the ' & GETITON - EXPLORE IT ON
@& AppStore _ ® Google Play ] wes AppGallery
i ot [T
4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 5| FIELDBUS - see tech. table GS510

Bluetooth or USB connection

E-A-BTH adapter

E-C-SB-USB/M12 cable
E-A-SB-USB/OPT isolator

mobile App

d

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions

allow to operate the valves through fieldbus or analog signals available on the terminal board.

|6 | GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

Corrosion resistance Salt spray test (ISO 9227) > 200 h

Vibration resistance See technical table GX004

Explosion proof protection, see section [12]
-Flame proof enclosure “Ex d”

Compliance -Dust ignition protection by enclosure “Ex t”

REACH Regulation (EC) n°1907/2006

RoHs Directive 2011/65/EU as last update by 2015/863/EU

HYDRAULIC CHARACTERISTICS

Max regulated pressure (Q=1 I/min) [bar] 25

Min. regulated pressure (Q=1 I/min) [bar]

Max. pressure at port P [bar] 315
Max. pressure at port T [bar] 210
Max. flow [I/min] 24

osponse e 0 00 6 507l 1
Hysteresis [% of the max pressure] <15
Linearity [% of the max pressure] <3

Repeatability  [% of the max pressure] <
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/GX004.pdf
https://www.atos.com/en-it/login

| 8| ELECTRICAL CHARACTERISTICS

) Nominal . +24 VDC
Power supplies Rectified and filtered : VAMS = 20 = 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W

Analog input signals

Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Current: range +20 mA Input impedance: Ri = 500 Q

Insulation class

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Monitor outputs

Voltage: maximum range + 5 Voc @ max 5 mA

Enable input

Range: 0 + 9 Vbc (OFF state), 15 + 24 VbC (ON state), 9 + 15 VbC (not accepted); Input impedance: Ri > 87kQ

Fault output

Output range: 0 = 24 VbC (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA,;
external negative voltage not allowed (e.g. due to inductive loads)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,

Alarms current control monitoring, power supplies level
Protection degree to DIN EN60529 | IP66 / IP67 with relevant cable gland
Duty factor Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Electromagnetic compatibility (EMC)

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

.,. USB CANopen PROFIBUS DP EtherCAT

Communication interface Atos ASCII coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158

Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated
phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

Recommended viscosity

20 =100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level

longer life

1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type Classification Ref. Standard

Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A\

10| CERTIFICATION DATA

The ignition temperature of the hydraulic fluid must be
50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar
-max fluid temperature = 50°C

Valve type DHRZA
Certifications Multicertification Group Il
ATEX [IECEx EAC CCC
Solenoid Single solenoid Double solenoid
Solenoid certified code OZA-AES OZA-AES, OZA-A

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X

o |[ECEx: IECEX TPS 19.0004X

e EAC:RU C - IT.AX38.B.00425/21
* CCC: 2024322307006321

o ATEX: TUV IT 18 ATEX 068 X

o |[ECEx: IECEX TPS 19.0004X

e EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

e ATEX: CESI 02 ATEX 014

e |[ECEx: IECEx CES 10.0010x

e EAC:RU C - IT.AX38.B.00425/21
e CCC: 2024322307005903

Method of protection

e ATEX: Ex Il 2G Ex db 1IC T6/T5/T4 Gb;
Ex 11 2D Ex tb 11IC T85°C/T100°C/T135°C Db

¢ |[ECEx, CCC: Ex db IC T6/T5/T4 Gb;
Ex tb I1IC T85°C/T100°C/T135°C Db

e EAC: 1Ex d IIC T6/T5/T4 Gb X;
Ex tb 11IC T85°C/T100°C/T135°C Db X

e ATEX: Ex I 2G Ex db IIC T4/T3 Gb;
Ex Il 2D Ex tb 1IC T135°C/T200°C Db

e [ECEx, CCC: Ex db IIC T4/T3 Gb;
Ex tb I1IC T135°C/T200°C Db

® EAC: 1Exd IIC T4/T3 Gb X;
Ex tb [1IC T135°C/T200°C Db X

Temperature class T6 T5 T4 T4 T3
Surface temperature <85°C <100 °C <135°C <135°C <200 °C
Ambient temperature (2) -40 = +40 °C -40 = +55 °C -40 -+ +70°C -40 + +40°C -40 = +70°C

) EN 60079-0 EN 60079-1 EN 60079-31
Applicable Standards IEC 60079-0 IEC 60079-31 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can
be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C. In case the complete
valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification.
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

11.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Power supply and signals: section of wire = 1,0 mm?

Grounding: section of external ground wire = 4 mm?

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

40°C T6 85°C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110°C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13| HYDRAULIC OPTIONS

B = Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 15.1

ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard 10 Voc. Input signal can be reconfigured via software selecting
between voltage and current, within a maximum range of +10 Vboc or £20 mA. It is normally used in case of long distance between the
machine control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in
case of reference signal cable breakage.

15] DIAGRAMS based on mineral oil ISO VG 46 at 50°C

[A-T] [P-A]
[B-T] [P-B]
25
— 100
g 20 / =
ko) 3
e / 5 8
z 7 g
g / 8 60
g 10 o
s ’ 2 40
5 4
& 5 )
0
0 20 40 60 80 100 24 0 24
Reference signal [% of max] Flow [I/min]
FX080 PROPORTIONAL VALVES 291



POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

16.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

16.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

16.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

16.4 Monitor output signal (MONITOR)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is +5 VDC (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.

16.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

16.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

TERMINAL BOARD OVERVIEW

NCl | NC
NCl | NC
NCl ] EARTH
o) . NC
NCL_ | NC
NCL_ | NC
EH || epm || BCO) | oL | NG [ Bcay [ BP() || EH
RX+ LINE_AH not used CAN_H LILINE_B LR+
RX- LINE_B[ CAN_H not used LILINE_A LIRX-
TX+ | DGND|{  CAN_GND CAN_GND | {DGND L Tx+
TX- +5VL| CAN_SHLD CAN_SHLD | |+5V LT
NC | SHIELD || CAN_L CAN_L |_|SHIELD LINC
NCl_ | NC
INPUT+ || MONITOR
INPUT-|____| AGND
ENABLE|___| FAULT
[V — VLO
Vel \el

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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ELECTRONIC CONNECTIONS

18.1 Main connections signals

ENTTOLE.E | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply O Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
A 6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR Monitor output signal: +5 Voc maximum range, referred to AGND Output - analog signal
Default is: +5 Vbc Software selectable
10 INPUT+ Reference input signal: +10 Vbc / £20 mA maximum range _ Input - analog signal
Defaults are: £10 Voc for standard and 4 + 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

18.2 USB connector - M12 - 5 pin

always present

ENTTOGESE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ‘ I
5 D+ Data line + (female)
18.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 | CAN_SHLD| Shield 15 | CAN_SHLD| Shield
‘ 1 18 | CAN_GND | Signal zero data line ‘ 2 17 | CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
18.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 | SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
18.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ‘ 2 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver
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19] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

@ main connections

€1 fieldbus interface (input)
€2 fieldbus interface (output)
(P) threaded plug

USB connector always present (factory plugged)

© ©

—O

2,5

®
e
&0

(front)

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

TERMINAL BOARD AND FIELDBUS TERMINATOR

A WARNING: the above operation must be performed in a safety area

Screw terminal for additional
equipotential grounding

n°4 M6
Tightening torque 15 Nm

o Switch Termination enabled
T | OFF | o qimm
2 OFF | ON (2w [
3 OFF | ope 3 0m [
4 ON | @ (4m |k

BP - PROFIBUS DP setting:

Switch Termination enabled

! ON | o qqfamm [

2 ON ON {lam3 [

) 3 ON ore |30 [In
4 OFF | E {j+m |

BLUETOOTH ADAPTER AND USB CONNECTOR

usB

E-A-BTH
Bluetooth adapter

©)]

—= ([
I 58
|
female @ | E-C-SB-USB/M12
i
|
|
|

USB CABLE
cable length 4m

—— COIL CONNECTION
factory wired

METALLIC PROTECTION CAP - supplied with the valves

3)

24
4

13

M20x1.5

—— COIL CONNECTION
factory wired

Tightening torque: 20 Nm

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF

(2) Pin layout always referred to driver’s view

FX080

(3) For 010 version do not remove the metallic protection cap
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19.1 Cable glands and threaded plug - see tech table KX800

To be ordered separately
Communication Cable entrance Notes
interfaces Cable gland Threaded plug overview
quantity |entrance | quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
BC, BP, EH c
“via stub” 2 1 Cc2 Cable entrance A, C1, C2 are open for costumers
connection A
BC, BP, EH c
“daisy chain” 3 c2 none none Cable entrance A, C1, C2 are open for costumers
connection A

FASTENING BOLTS AND SEALS

N

=

Fastening bolts:

4 socket head screws M5x50 class 12.9

Tightening torque = 8 Nm

Seals:

4 OR 108;

Diameter of ports P, A, B, T: @ 7,5 mm (max)
1 OR 2025

Diameter of port Y: @ = 3,2 mm

(only for /Y option)

@ INSTALLATION DIMENSIONS FOR DHRZA [mm]

©. T g |

DHRZA-AES-010

N

58
20

DHRZA-AES-010/B

QO Saati 19 @f
O |¢@ —
CHlC N - L
\7/’—\‘
ARG
O, 8 || ="
Ko} : L
45 81 195 6 6 195
65 282 282
58 DHRZA-AES-012 DHRZA-AES-012/B 58
ISO 4401: 2005 @ 20 2 (2)
(see table PO05) b S—_— -
SN 3) 3) TiIms
Mounting surface: @ HC C ﬂ E[
4401-03-02-0-05 ﬁ ﬂ W
3 - 3
—
Mass [kg] F — — @ UUU
DHRZA-A-010 | 8,2 " T = —
DHRZA-A-012 | 9.9 B a %r @ ®
83.5 66 195 6 6 195 66 83.5
350.5 350.5

@ = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off though the screw
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal
@ = The dimensions of cable glands must be considered (see tech table KX800)

22| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools

GS510 Fieldbus

P005 Mounting surfaces for electrohydraulic valves
E-MAN-RA-AES  AES user manual

02/25
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Ex-proof proportional reducing valves

Table FX070-4/E

direct, without transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

IECEx

GUS

LISTED

DHRZA-A-010/25

@ valve body

@ spool

® ex-proof solenoid

@ threaded connections for cable clamp or conduit pipe

1| MODEL CODE

DHRZA-A
Ex-proof proportional pressure reducing
valves, direct, without transducer, for pressure
reduction in low flow systems or piloting lines.
They are equipped with ex-proof proportional
solenoids certified for safe operations in haz-
ardous environments with potentially explosive
atmosphere.
Certifications:
o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D
o Multicertification ATEX, IECEx, CCC for gas
group I M2 (mining)
e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid prevents
the propagation of accidental internal sparks
or fire to the external environment.

The solenoid is also designed to limit the
surface temperature within the classified limits.

Size: 06 - ISO 4401
Max flow: 24 I/min
Max pressure: 25 bar

DHRZA o+ - A -lot0/ 25 |- M 7] < 1]« ] 21 *
Ex-proof proportional Seals material,
pressure reducing valves, see section [6]:
direct _ — NBR
DHRZA = size 06 PE =FKM

BT =HNBR(2)
Certification type: Series number
Multicertification
ATEX, IECEX, EAC, PESO, CCC:
- = omit for Group Il 2G / 2D (1) Voltage code:
M = Group | M2 (mining) - = standard coil for 24 VDC Atos drivers
North American Certification: 24 = optional coil for 24 Vbc low current drivers
UL =cULus
Options (3):
o B = flow reduced on port B (solenoid on side A)
A = without transducer O = horizontal cable entrance (2)
WP = /I\ manual override protected by metallic cap
010= reduced port A
012= reduced ports A and B Solenoid threaded connection for cable gland fitting:
GK = GK-1/2" - not for cULus (4)
M = M20x1,5- not for cULus
25 = reduced pressure range 3+25 bar NPT = 1/2” NPT

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (3) Possible combined options: all combinations are available

(4) Approved only for italian market

| 2| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel
Data sheet G030 GS050
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| 3| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra < 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

|4 HYDRAULIC CHARACTERISTICS

Hydraulic symbols D “ ’777“
A | T P T B
DHRZA-A-010/25* DHRZA-A-010/25/B* DHRZA-A-012/25*
Max regulated pressure (Q=11/min) [bar] 25
Min. regulated pressure (Q=1I/min) [bar] 3
Max. pressure at port P [bar] 315
Max. pressure at port T [bar] 210
Max. flow [I/min] 24
Response time 0-100% step signal
(depending on installation) [ms] <45
Hysteresis [% of the max pressure] <15
Linearity [% of the max pressure] <
Repeatability [% of the max pressure] <
Above performance data refer to valves coupled with Atos electronic drivers, see section 2]
5] ELECTRICAL CHARACTERISTICS
Max. power 35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor

Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 3,2Q 176 Q
Max. solenoid current 25A 1,1A

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operatio

n| ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer lif

e| 1SO4406 class 16/14/11 NAS1638 class 5

www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type Classification Ref. Standard

Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

. } ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

A The ignition temperature of the hydrau

lic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 210 bar
-max fluid temperature = 50°C
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https://www.atos.com/tables/english/P007.pdf

CERTIFICATION DATA

Valve type DHRZA

DHRZA/M DHRZA/UL

Certifications Multicertification Group I

ATEX, IECEXx, EAC, PESO, CCC

North American
cULus

Multicertification Group |
ATEX, IECEx

Solenoid certified code OZA-A

OZAM-A OZA-A/EC

Type examination certificate (1) ATEX: CESI 02 ATEX 014
IECEx: IECEXx CES 10.0010x
PESO: P588812/4

CCC: 2024322307005903

EAC: RU C - IT.A 38.B.00425/21

ATEX: CESI 03 ATEX 057x

IECEx: [ECEx CES 12.0007x
20170324 - E366100

Method of protection o ATEX

Ex 11 2G Ex db IIC T4/T3 Gb
o [ECEX

Ex db IIC T4/T3 Gb

Ex tb 1IC T135°C/T200°C Db
e EAC

1Ex d lIC T4/T3 Gb X;

* PESO

Ex db IIC T4/T3 Gb
* CCC

Ex d IIC T4/T3 Gb
Ex tD A21 IP66/IP67
T135°C/T200°C

Ex II 2D Ex tb IIC T135°C/T200°C Db | |ECEX

Ex tb 1IC T135°C/T200°C Db X

o ATEX e UL 1203
Ex | M2 Ex db | Mb Class I, Div.l, Groups C & D
Class I, Zone |, Groups 1A & 1I1B

Ex db I Mb

Temperature class T4 T3

- T4 T3

Surface temperature <135°C

<200°C

<150°C <135°C <200°C

-40 + +40°C

Ambient temperature (2)

-40 = +70°C

-20 + +60°C -40 + +55°C -40 = +70°C

EN 60079-0
EN 60079-1
EN 60079-31

Applicable standards

IEC 60079-0 UL 1208 and UL429,
IEC 60079-1 CSA 22.2 n°30-1986
IEC 60079-31 CSA 22.2n°139-13

Cable entrance GK = GK-1/2”

M = M20x1,5

NPT = 1/2" NPT 1/2" NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

EX PROOF SOLENOIDS WIRING

Multicertification

3
n°4 M4 I

locking torque 4Nm

Option /O

Standard version

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

® screw terminal for additional equipotential grounding

Coil PCB 3 poles terminal board
GND suitable for wires cross sections
Coil

- 1
H 5
3 up to 2,5 mm? (max AWG14)

OO
Z

cULus certification

3
n°4 M4 I

locking torque 4Nm

l:fi@\
c—
B

{l

@ | .

Standard version Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

A Pay attention to respect the polarity

oil+ PCB 3 poles terminal board suggest-
ND  ed cable section up to 1,5 mm? (max
oil- AWG16), see section [9] note 1

W N =
[T
O®O

alternative GND screw terminal
connected to solenoid housing
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
¢ Tinned Stranded Copper Conductors

e Bronze braided armor

e QOverall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

9.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.
Multicertification

i Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [°C]

Group | Group Il Group | Group Il Group | Group |l
40°C - T4 150°C 135°C 90°C 90°C
45°C - T4 - 135°C - 95°C
55°C - T3 - 200°C - 110°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

cULus certification
Max ambient temperature [°C] Temperature class
55°C T4
70°C T3

Max surface temperature [°C]
135°C
200°C

Min. cable temperature
100°C
100°C

CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

DIAGRAMS based on mineral oil ISO VG 46 at 50°C

[A-T] [P-A]
[B-T] [P-B]
25
— 100
g * /’ §
o 5 80
g ® 7 f
GE)L / 3 60
3 10 e
s ’ 2 4
5 4
£ 5 S
0
0 20 40 60 80 100 24 0 24
Reference signal [% of max] Flow [I/min]
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12| FASTENING BOLTS AND SEALS

DHRZA

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Seals:
O 4 OR 108;
Diameter of ports P, A, B, T: @ 7,5 mm (max)

13| INSTALLATION DIMENSIONS FOR DHRZO [mm]

1SO 4401: 2005 (see table PO05) Mass [kg]

Mounting surface: 4401-03-02-0-05 DHRZA-A-05 265
DHRZA-A-07 4,3
Option /O +0,35
Option /WP +0,25

-
o
DHRZA-A-010 < ‘%9 DHRZA-A-010/B
‘ U U U s A 51 aos A
(1 ° ) 5 h‘lh [¥o) % 2 2 ’ N
— : w | —
1S & s
—, °) &/Jé B —
15 66 80.5 25125 80.5 66 15
161.5 3 50 | 3 161.5
option /O
option /WP
DHRZA-A-012 | e pi

45

‘
‘
ull {
=3 ‘

atos 4| atos 4] atos 4
D) o o o ) ]
 — — | —]
o °——o | Sm— ©| o °——>
80.5 66 80.5 0728 265 80.5
3 227 3

14| RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
X030 Summary of Atos ex-proof components certified to cULus

FX900 Operating and manintenance information for ex-proof proportional valves
KX800 Cable glands for ex-proof valves

P005 Mounting surfaces for electrohydraulic valves
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Table FX430-6/E

Ex-proof digital proportional flow valves high performance
pressure compensated, with on-board driver and LVDT transducer - ATEX, IECEx, EAC, CCC

QVHZA-TES, QVKZA-TES
@ 6 7 %gﬁ% Ex-proof digital high performance proportional
B flow valves, with LVDT position transducer for
TEE’EX @ pressure compensated flow regulations.
° ° They are equipped with ex-proof on-board
- digital driver, LVDT transducer and solenoid
: certified for safe operations in hazardous
¢ ¢ environments with potentially explosive
e 2 atmosphere.
e Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D
The flameproof enclosure of on-board digital
il driver, solenoid and transducer, prevents the
propagation of accidental internal sparks or
8 Valve body A B fire to the external environment.
Throttle 5 4 1 3 ) . )
@ Cargarsa © I S s e s
@ Ex-proof solenoid o
(B) Ex-proof LVDT transducer QVKZA-TES-SN-NP-10 classified limits.
® Ex-proof electronics housing QVHZA: QVKZA:
@ Ex-proof digital drivers C € Size: 06 - 1ISO4401 Size: 10 - 1ISO4401
Ex-proof cable glands Max flow: 45 Vmin Max flow: 90 Vmin
® Biluetooth/USB connection Max pressure: 210 bar ~ Max pressure: 210 bar
1] MODEL CODE
| QVKZA -|[TES|-|SN|-[NP|-[10 [/[65 /[ m | [« ] [ + [/ * |
Ex-proof pressure
compensated proportional Seals material, see section[9]:
flow valves, direct - = NBR
QVHZA = size 06 Series PE =FKM
QVKZA = size 10 number BT = NBR low temp.

TES = on-board driver and
LVDT transducer

Alternated p/Q controls:
SN = none

Fieldbus interface, see section[4]:
NP = Not Present

BC = CANopen EW = POWERLINK
BP = PROFIBUS DP  El = EtherNet/IP
EH = EtherCAT EP = PROFINET RT/IRT

Valve size ISO 4401:
06 = size 06
10 = size 10

Electronic options:
| = current reference input and monitor 4 + 20 mA

Cable entrance threaded connection:
M = M20x1,5

Max regulated flow:

QVHZA: QVKZA:

3 = 35l/min 36 =235I/min 65 = 65 |/min
12 = 12 I/min 45 = 45 |/min 90 = 90 I/min
18 = 18 I/min

| 2| HYDRAULIC SYMBOLS

2 way connection

3 way connection

The valves can be used in 2 or 3 way connection, depending to the
application requirements.

In 2 way the P port must not be connected (blocked)
In 3 way the P port has to be connected to tank or to other user lines

The port T must be always not connected (blocked)
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3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the
user manuals included in the E-SW-SETUP programming software.

| 4| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

& WARNING: the below operation must be performed in a safety area!
4.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

i, [=] ;
- 7 Download on the W g CETITON [ 3
b o App Store ® Google Play i
[=] ; O fprfes

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

Bluetooth or USB connection

E-A-BTH adapter

mobile App

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

|5 FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions
allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (ISO 9227) > 200 h

Vibration resistance

See technical table GX004

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model QVHZA QVKZA

Max regulated flow [I/min] 3,5 12 18 35 45 65 90
Min regulated flow [em®/min] 15 20 30 50 60 85 100
Regulating Ap [bar] 4-6 10-12 15 6-8 10-12
Max flow on port A (1) [I/min] 40 ‘ 50 55 70 100
Max pressure [bar] 210

Response time 0+100% step signal [ms] <30 ‘ <45

Hysteresis

<0,5 [% of the regulated max flow]

Linearity

<0,5 [% of the regulated max flow]

Repeatability

< 0,1 [% of the regulated max flow]

(1) for different Ap, the max flow is in accordance to diagrams in section 14.3
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/GX004.pdf
https://www.atos.com/en-it/login

| 8| ELECTRICAL CHARACTERISTICS

Power supplies ,F\{lgg;;ggli and filtered - \75’38\/5(?20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 35W
fotage: fange +10V0G (24Maxderant)  nputimpedance: 81> 304
) H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
Insulation class ISO 13732-1 and EN982 must be taken into account
Output range: voltage  +10VDC @ max 5 mA

Monitor outputs current +20 mA @ max 500 Q load resistance

Enable input Range: 0 + 5 Vbc (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Inputimpedance: Ri > 10 kQ
Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarm history storage function

Protection degree to DIN EN60529 | IP66/67 with relevant cable gland

Duty factor Continuous rating (ED=100%)

Tropicalization Tropical coating on electronics PCB

Short circuit protection of solenoid current supply; spool position control by P.I.D. with rapid solenoid swit-
ching; protection against reverse polarity of power supply

Electromagnetic compatibility (EMC) | According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Fault output

Alarms

Additional characteristics

USB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET IO RT / IRT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 EC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended fluid temperature FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Recommended viscosity 20 + 100 mm?/s - max allowed range 15 + 380 mm?/s
Max fluid normal operation | ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
. : ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC
& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature
(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar
-max fluid temperature = 50°C
CERTIFICATION DATA
Valve type QVHZA, QVKZA
Certifications Multicertification Group Il
ATEX [IECEx EAC ccCC
Solenoid certified code OZA-TES
Type examination certificate (1) o ATEX: TUV IT 18 ATEX 068 X o |[ECEX: IECEx TPS 19.0004X
e EAC:RU C - IT.AX38.B.00425/21 e CCC: 2024322307006321
Method of protection o ATEX Ex Il 2G Ex db IIC T6/T5/T4 Gb; Ex 11 2D Ex tb [1IC T85°C/T100°C/T135°C Db
e |[ECEx, CCC Exdb lIC T6/T5/T4 Gb; Ex tb IlIC T85°C/T100°C/T135°C Db
e EAC 1Ex d IIC T6/T5/T4 Gb X; Extb IlIC T85°C/T100°C/T135°C Db X
Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 - +40 °C -40 + +55 °C -40 = +70°C
. EN 60079-0 EN 60079-31 IEC 60079-0 IEC 60079-31
Applicable Standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com

(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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E CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

11.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40 °C T6 85°C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110 °C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13| ELECTRONIC OPTIONS

I = It provides 4 + 20 mA current reference signal, instead of the standard O + 10 VDC. Input signal can be reconfigured via software selecting
between voltage and current, within a maximum range of £10 VDC or +20 mA. It is normally used in case of long distance between the machi-
ne control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in case of refe-

rence signal cable breakage.

DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

14.1 Regulation diagrams

1 = QVHZA-*-06/3

2 = QVHZA-*-06/12
3 = QVHZA-*-06/18
4 = QVHZA-*-06/36
5 = QVHZA-*-06/45
6 = QVKZA-*-10/65
7 = QVKZA-*-10/90

14.2 Regulated flow/outlet pressure diagrams

with inlet pressure = 210 bar

1 =QVHZA
2 = QVKZA

Dotted line for 3-way versions

14.3 Flow A — P/Ap diagrams
3-way configuration

1 = QVHZA-*-06/3
QVHZA-*-06/12
2 = QVHZA-*-06/18
QVHZA-*-06/36
3 = QVHZA-*-06/45
4 = QVKZA-*-10/65
5 = QVKZA-*-10/90
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115) POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, ISO 4413).

15.1 Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

15.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 puF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

& A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

15.3 Flow reference input signal (Q_INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.
15.4 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be softwa-
re set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).
Monitor output signal is factory preset according to selected valve code, defaults are 0 = 10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
15.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 5: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.
15.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

16 TERMINAL BOARD OVERVIEW

NCl | NC
NCl | NC
NCl | EARTH
NCl_ | NC
NCL_ | NC
NCL_ | NC
EH,EW,ELEP| | BP() || BC() | ol | T [ Bca)y |[ BP() | [EH,EW,ELEP
RX+ LINE_A not used CAN_H LLINE_B RX+
RX- LINE_B]| CAN_H not used L ILINE_A RX-
TX+ DGND||  CAN_GND CAN_GND | |DGND TX+
x| +5VL] CAN_SHLD CAN_SHLD | |+5V TX-
NC| SHIELD || CAN_L CAN_L |_[SHIELD NC
NCl | NC
Q_INPUT+|____| Q_MONITOR
INPUT-|___| AGND
ENABLE|___| FAULT
[y — VLO
Vel | VO

(1) For BC and BP executions the fieldbus connections have an internal pass-through connection
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ELECTRONIC CONNECTIONS

17.1 Main connections signals

CABLE

ENTRANCE PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
A 7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
9 Q MONITOR Flow monitor ou'Fput signal: £10 Voc / £20 mA maximum range, referred to AGND Output - analog signal
— Defaults are: 0 + 10 Voc for standard and 4 <+ 20 mA for /I option Software selectable
10 Q INPUT+ Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
— Defaults are: 0 <+ 10 Voc for standard and 4 -+ 20 mA for /I option Software selectable
31 EARTH Internally connected to driver housing

17.2 USB connector - M12 - 5 pin always present

ENTABLE £ | PIN |SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ; |
5 D+ Data line + (female)
17.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
< 1 18 CAN_GND | Signal zero data line ‘ 2 17 CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) Pin 19 and 22 can be fed with external +5V supply of CAN interface
17.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 SHIELD 13 SHIELD
16 +5V Power supply 15 +5V Power supply
‘ 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
17.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
‘ 18 TX+ Transmitter ( 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver

FX430
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18] CONNECTIONS LAYOUT

CABLE ENTRANCE OVERVIEW

Cables entrance description:

(A main connections

USB connector always present (factory plugged)
€Y fieldbus (input)

€ fieldbus (output)

(P) threaded plug

© ¢

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Remove the 4 screws of driver’s rear cover to
access terminal board and fieldbus terminator

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

BC - CANopen setting:

Switch Termination enabled

1 | OFF [ mo

100
2[l
3

2 OFF | on
3 OFF | ope Il
4 ON | O o

40

[

Iz
Iz
)2

BP - PROFIBUS DP setting:

Switch Termination enabled

! ON | o «qf7mo
2 ON ONE(IZE
3 ON | opdl]3ED
4 OFF | M {+m

uss E-A-BTH
Bluetooth adapter
\
®F (e
I
female (2)

USB CABLE

T

|

|

} E-C-SB-USB/M12
i

i cable length 4m

—— DO NOT REMOVE

924

M20x1.5

—— DO NOT REMOVE

METALLIC PROTECTION CAP - supplied with the valves

7
2
[E@ Tightening torque: 20 Nm
~20

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated’. All switches are set OFF

(2) Pin layout always referred to driver’s view
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18.1 Cable glands and threaded plug - see tech table KX800

- To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity |entrance| quantity jentrance
Cable entrance A is open for costumers
NP A none none
Cable entrance P are factory plugged
BC, BP, C1
EH‘[ I.EW‘ El‘,,EP 1 c2 Cable entrance A, C1, C2 are open for costumers
via stub
connection A
BC, BP, C1
Egai\yCELIEP c2 none none Cable entrance A, C1, C2 are open for costumers
connection A

FASTENING BOLTS AND SEALS

N

=

QVHZA

QVKZA

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:

4 OR 108;
Diameter of ports A, B, P, T: @ 7,5 mm (max)

Seals:

5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

FX430
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INSTALLATION DIMENSIONS [mm]

QVHZA-TES Mass [kg]
QVHZA-TES \ 7.2

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see tab. PO05)

58
|

of

3
I O g
@ © ©)
SIS OPN(C}
w0 | [ 303
o3 °0~—0
45
6 195 81
65
282
QVKZA'TES ‘ Mass [kg]
1SO 4401: 2005 | QVKZA 9
Mounting surface: 4401-05-04-0-05 (see tab. P0O05)
58

3

(@]
O g ]
© ©)} oo ;
©O© i @ © @
o~ 81 dl W
65 115 195 6
315

(1) = Air bleed off
@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

@ = The dimensions of cable glands must be considered (see tech table KX800)

21| RELATED DOCUMENTATION
GS510 Fieldbus

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEXx, EAC, PESO, CCC KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves

FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools E-MAN-RA-LES  TES/LES user manual
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Table FX420-5/E

Ex-proof proportional flow valves high performance
pressure compensated, with LVDT transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

TECEx

cus

QVHZA-T, QVKZA-T

Ex-proof high performance proportional flow
control valves, with LVDT position transducer
for pressure compensated flow regulations.
They are equipped with ex-proof proportional
solenoids LVDT transducer certified for safe
operations in hazardous environments with
potentially explosive atmosphere.

Certifications:
o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D
e Multicertification ATEX and IECEx
for gas group I M2 (mining)
e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid and
transducer prevents the propagation of

LISTED
accidental internal sparks or fire to the external
environment.
@ valve body The solenoid is also. dlesigned tpllimi.t 'ghe
@ throttle QVKZA-T-10 surface temperature within the classified limits.
® compensator QVHZA: QVKZA:
@ ex-proof proportional solenoid Size: 06 - ISO 4401 Size: 10 - ISO 4401
® ex-proof LVDT transducer c € Max flow: 45 Umin ~ Max flow: 90 Umin
Max pressure: 210 bar  Max pressure: 210 bar
(1] MODEL CODE
| QVKzZA I ]-1 7 |-[10]r[e |/ m|r[ =] [+ ] * |
Ex-proof pressure compensated . .
proportional flow valves, direct Seals material, see section|7]:
QVHZA = size 06 bE el
QVKZA =size 10 BT = HNBR @
Certification type:
Multicertification
ATEX, [ECEX,EAC, PESO, CCC:
- = omit for Group Il 2G / 2D (1)
M = Group | M2 (mining)
North American Certification: Series number
UL =cULus
T = with LVDT transducer
. ) Options:
Valve §|ze 1SO 4401; C = position transducer with current feedback
06 = size 06 10 = size 10 4 = 20mA
Max regulated flow:
QVHZA: QVKZA:
3 =3,51I/min 65 = 65 I/min
12 = 12 |/min 90 = 90 I/min Solenoid threaded connection for cable gland fitting:
18 = 18 I/min GK = GK-1/2" - not for cULus (3)
36 = 35 I/min M =M20x1,5 - not for cULus
45 = 45 |/min NPT =1/2" NPT

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).
The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining)

| 2| HYDRAULIC SYMBOLS

(3) Approved only for the Italian market

B B
WP P
A A
(]
2 way connection 3 way connection

The valves can be used in 2 or 3 way connection, depending to the
application requirements.

In 2 way the P port must not be connected (blocked)
In 3 way the P port has to be connected to tank or to other user lines

The port T must be always not connected (blocked)

For application examples of 2 and 3 way connections, see section
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| 3| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-TEB-* /A E-BM-TES-* /A
Type digital digital
Format DIN-rail panel

Data sheet GS230 GS240

| 4| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model QVHZA QVKZA

Max regulated flow [I/min] 3,5 12 18 35 45 65 90
Min regulated flow [cm®/min] 15 20 30 50 60 85 100
Regulating Ap [bar] 4-6 10-12 15 6-8 10-12
Max flow on port A [I/min] 40 ‘ 50 55 70 100
Max pressure [bar] 210

Response time (1) [ms] <30 ‘ <40
Hysteresis <0,5 [% of the regulated max flow]

Linearity < 0,5 [% of the regulated max flow]

Repeatability < 0,1 [% of the regulated max flow]

Note: above performance data refer to valves coupled with Atos electronic drivers, see section 3]

(1) 0 +100% step signal

| 6] ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard
Coil resistance R at 20°C 32Q
Max. solenoid current 25A

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life

I1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 180 bar
-max fluid temperature = 50°C
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| 8| CERTIFICATION DATA

Valve type QVHZA, QVKZA QVHZA/M, QVHZAIM QVHZAJ/UL, QVHZA/UL
Certifications Multicertification Group Il Multicertification Group | North American
ATEX, IECEXx, EAC, PESO, CCC ATEX IECEx cULus
Solenoid cerified code OZA-T OZAM-T OZA-T/EC
ATEX: CESI 02 ATEX 014
IECEXx: IECEx CES 10.0010x .
Type examination certificate (1) EAC:RU C - IT.AX38.B.00425/21 ﬁETCI)Eé'CI:EEgllES%égaXZOOEJJ(;x 20170324 - E366100
PESO: P588812/1 ‘ ’
CCC: 2024322307005903
Method of protection o ATEX o ATEX e UL 1203
Ex Il 2G Ex db IIC T4/T3 Gb Ex | M2 Ex db | Mb Class I, Div.l, Groups C & D
Ex 112D Ex tb IC T135°C/T200°C Db | ¢ |ECEX Class |, Zone |, Groups 1A & 1IB
* [ECEX, CCC Ex db | Mb
Ex db IIC T4/T3 Gb
Ex tb [1IC T135°C/T200°C Db
°* EAC
1Ex d IIC T4/T3 Gb X
Ex tb [1IC T135°C/T200°C Db X
* PESO
Ex db IIC T4/T3 Gb
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200°C <150°C <135°C <200°C
Ambient temperature (2) -40 + +40°C -40 + +70°C -20 + +60°C -40 + +55°C -40 + +70°C
EN 60079-0 IEC 60079-0 UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 CSA 22.2 n°30
EN 60079-31 IEC 60079-31 CSA 22.2n°139
Cable entrance: threaded connection GK = GK-1/2" M =M20x1,5 NPT = 1/2" NPT 1/2" NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

@ EX PROOF SOLENOIDS AND LVDT TRANSDUCER WIRING

Multicertification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

® screw terminal for additional equipotential grounding

Solenoid wiring

OFHL] 1 = Cail PCB 3 poles terminal board

O] 2 =GND  suitable for wires cross sections

O ] 3 = Coil up to 2,5 mm? (max AWG14)

Position transducer wiring

0FL] 1 = Output signal PCB 4 poles terminal board
0pL) 2 = Supply-15V suitable for wires cross sections
O] 3 =Supply +15V up to 2,5 mm? (max AWG14)
0[] 4 =eNnD

cULus certification

3
n°8 M4x20 I

locking torque 4Nm

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

Solenoid wiring A Pay attention to respect the polarity

1 = Coil+ PCB 3 poles terminal board suggest-
2 = GND ed cable section up to 1,5 mm? (max
3 = Coil- AWG16), see section note 1

alternative GND screw terminal
connected to solenoid housing

Position transducer wiring

1 = Output signal PCB 4 poles terminal board
2 = Supply-15V suggested cable section up
3 = Supply +15V to 1,5 mm? (max AWG16),
4 = GND

see section note 1
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CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

Suitable for use in Class | Division 1, Gas Groups C
Armored Marine Shipboard Cable which meets UL 1309
Tinned Stranded Copper Conductors

Bronze braided armor

e QOverall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.

10.1 Cable temperature
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C - 90°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

cULus certification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C

T4

135°C

100°C

70°C

T3

200°C

100°C

[11] CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2", 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

12| OPTIONS

C = Position transducer with current feedback 4+20 mA, suggested in case of long distance between the electronic driver and the proportional valve
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13| DIAGRAMS - based on mineral oil ISO VG 46 at 50°C

13.1 Regulation diagrams _ 35
Q
1 = QVHZA-"-06/3 > %
2 = QVHZA-*-06/12 £ 4
3 = QVHZA-*-06/18 =
4 = QVHZA-*-06/36 E n
5 = QVHZA-*-06/45 = /
6 = QVKZA-*-10/65 2y 4
7 = QVKZA-*-10/90 g
< g
3 7 =
o

0 20 40 60 80 100
Reference signal [% of max.]

13.2 Regulated flow/outlet pressure diagrams 100
with inlet pressure = 210 bar A
3 -
1S
1= QVHZA o 80
2 = QVKZA =
. , 2 60
Dotted line for 3-way versions ;
o
-5 40
[0
©
pm}
2 20
o
0

0 50 100 150 200 250

Pressure at port B [bar]

13.3 Flow A — P/Ap diagrams 25
3-way configuration =5
o
1 = QVHZA-*-06/3 % 20
QVHZA-*-06/12 3
2 = QVHZA-*-06/18 < ‘:,//
QVHZA-*-06/36 £ n 2
3 = QVHZA-*-06/45 3
4 = QVKZA-*-10/65 s 10 — |
5 = QVKZA-*-10/90 T 1
5 —
3 5
=
0

0 10 20 30 40 50
Flow A — P [I/min]

14| FASTENING BOLTS AND SEALS

Regulated flow [I/min] (reg Ap)

Regulated flow [%o0f the max]

Differential pressure A —P [bar]

90

54

36

]

20 40 60 80 100
Reference signal [% of max.]

100,

80

60

40

20

50 100 150 200 250

Pressure at port B [bar]

A

20 40 60 80 100

Flow A — P [I/min]

QVHZA QVKZA
Fastening bolts: Fastening bolts:
4 socket head screws M5x50 class 12.9 4 socket head screws M6x40 class 12.9
Tightening torque = 8 Nm Tightening torque = 15 Nm
Seals: Seals:
O 4 OR 108; 5 OR 2050;
Diameter of ports A, B, P, T: @ 7,5 mm (max) Diameter of ports A, B, P, T: & 11,2 mm (max)
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15 INSTALLATION DIMENSIONS FOR QVHZA [mm]

ISO 4401: 2005

i Mass [kg]
Mounting surface: 4401-03-02-0-05 (see tab. PO05) l QVHZA 34
5I =os
w8 _
-0 o5
< 5 5
R © © — e 1|
(| wed [
LA I | oL@
- = 15
50 = =
25 1565.5 60 15
236.5
ISO 4401: 2005
Mounting surface: 4401-05-04-0-05 (see tab. PO05)
Mass [kg]
| QUKZA 49
s 4]
atos 4|
= o
2 m =
ol A L e =0
e w0 e 1=
[sp} ! [N
- L \‘ ‘T‘J
= ) 1! =
E:.L‘_‘ | | | 1
= = 27
65 = =
15 100 1565.5 2.5
270.5

(16 RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X030 Summary of Atos ex-proof components certified to cULus

KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves

FX900 Operating and manintenance information for ex-proof proportional valves

X020 Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO

02/25
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cC

Ex-proof digital proportional flow valves
pressure compensated with on-board driver and without transducer - ATEX, IECEx, EAC, CCC

Table FX410-6/E

QVHZA-AES, QVKZA-AES
@ 5 6 %g%\’% Ex-proof digital proportional flow valves,
without position transducer for pressure
TEP compensated flow regulations.
IECEx - ) Tomreds
= " = = They are equipped with ex-proof on-board
° ° digital driver and solenoid certified for safe
EH[ operations in hazardous environments with
RS potentially explosive atmosphere.
@ : 1 * Multicertification ATEX, IECEx, EAC, CCC
for gas group Il 2G and dust category Il 2D
The flameproof enclosure of on-board digital
driver and solenoid prevents the propagation
o ﬂﬂﬂ of accidental internal sparks or fire to the
external environment.
@ Valve body The driver and solenoid are also designed to
@® Throttle 2 A B 3 o e
4 limit the surface temperature within the
® Compensator lassified limit
@ Ex-proof solenoid QVKZA-AES-NP-10 classiiec imis.
(® Ex-proof electronics housing QVHZA: QVKZA:
® Ex-proof digital driver Size: 06 - 1SO4401 Size: 10 - 1504401
@ Ex-proof cable glands . c € Max flow: 45 Vmin Max flow: 90 Vmin
Bluetooth/USB connection Max pressure: 210 bar  Max pressure: 210 bar
1] MODEL CODE
| QVKZA -\AES|- NP |- 10 |/[ 65 |/ m |/] * | G * |

Ex-proof
pressure compensate
proportional flow valve, direct

QVHZA = size 06
QVKZA = size 10

AES = on-board driver, without transducer

Fieldbus interface, see section[5]:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

Valve size ISO 4401:
06 = size 06
10 = size 10

Seals material, see section[9]:

) - =NBR
Series PE =FKM
number BT = NBR low temp.

Hydraulic options (1):
D = quick venting of port B

Electronic options (1):
(only for W)

W = power limitation function

C = current feedback for pressure transducer 4 + 20 mA

I = current reference input 4 + 20 mA

Cable entrance threaded connection:
M = M20x1,5

Max regulated flow:

QVHZA: QVKZA:

3 = 3,5//min 36 =35I/min 65 = 65 I/min
12 = 12 I/min 45 = 45 |/min 90 = 90 I/min
18 = 18 I/min

(1) For possible combined options, see section [1s]

| 2| HYDRAULIC SYMBOLS

2 way connection

3 way connection

The valves can be used in 2 or 3 way connection, depending to the

application requirements.

In 2 way the P port must not be connected (blocked)
In 3 way the P port has to be connected to tank or to other user lines
The port T must be always not connected (blocked)

FX410

PROPORTIONAL VALVES

316



| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FX900 and in the

user manuals included in the E-SW-SETUP programming software.

| 4| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

A WARNING: the below operation must be performed in a safety area!

4.1 Atos CONNECT mobile App

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding
physical cable connection and significantly reducing commissioning time.

Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

ESE =R =]

2 Download on the

o App Store

_ GETITON

e Google Play

EXPLORE IT ON

ms AppGallery

4.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/M12 cable, the use
of E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 5| FIELDBUS - see tech. table GS510

Bluetooth or USB connection

E-A-BTH adapter

N
E-C-SB-USB/M12 cable ‘

mobile App

E-A-SB-USB/OPT isolator

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These executions

allow to operate the valves through fieldbus or analog signals available on the terminal board.

| 6| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (ISO 9227) > 200 h

Vibration resistance

See technical table GX004

Explosion proof protection, see section
-Flame proof enclosure “Ex d”
-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

Compliance

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model QVHZA QVKZA

Max regulated flow [I/min] 3,5 12 18 35 45 65 90
Min regulated flow [em®*/min] 15 20 30 50 60 85 100
Regulating Ap [bar] 4-6 10-12 15 6-8 10-12
Max flow on port A (1) [I/min] 40 ‘ 50 55 70 100
Max pressure [bar] 210

Response time 0+100% step signal [ms] <35 ‘ <50
Hysteresis <5 [% of the regulated max flow]

Linearity < 3 [% of the regulated max flow]

Repeatability < 1 [% of the regulated max flow]

(1) for different Ap, the max flow is in accordance to diagrams in section 16.3
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| 8] ELECTRICAL CHARACTERISTICS

. Nominal . +24 VDC
Power supplies Rectified and filtered : VRMS = 20 = 32 VMAX (ripple max 10 % VpP)
Max power consumption 35W
; ; Voltage: range +10 VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ
Analog input signals Current: range +20 mA Input impedance:  Ri = 500 Q

H (180°) Due to the occurring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Voltage: maximum range + 5 Voc @ max 5 mA
Range: 0 + 9 Vb (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87kQ

Output range : 0 + 24 Vbc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA;
external negative voltage not allowed (e.g. due to inductive loads)

Insulation class

Monitor outputs
Enable input

Fault output

Pressure transducer power supply

(only /W option) +24VDC @ max 100 mA (E-ATRA-7 see tech table GX800)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level, pressure transducer failure (/W option)

IP66/67 with relevant cable gland

Continuous rating (ED=100%)

Tropical coating on electronics PCB

Short circuit protection of solenoid current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

According to Directive 2014/30/UE (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Alarms

Protection degree to DIN EN60529
Duty factor
Tropicalization

Additional characteristics

Electromagnetic compatibility (EMC)

... USB CANopen PROFIBUS DP EtherCAT

Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158

Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated
phy Y USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Vbc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero

@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

FKM seals (/PE option) = -20°C + +80°C

NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
20+100 mm?/s - max allowed range 15 + 380 mm?/s
1ISO4406 class 18/16/13 NAS1638 class 7

Seals, recommended fluid temperature

Recommended viscosity
Max fluid

normal operation see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

: ISO 12922
Flame resistant with water (1) NBR, NBR low temp. HFC

A The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:
-max operating pressure = 210 bar
-max fluid temperature = 50°C

10| CERTIFICATION DATA

Valve type QVHZA, QVKZA
Certifications Multicertification Group Il

ATEX |IECEx EAC CCC
Solenoid certified code OZA-AES

Type examination certificate (1)

o ATEX: TUV IT 18 ATEX 068 X
o [ECEX: IECEx TPS 19.0004X

* EAC: RU C - IT.AX38.B.00425/21
e CCC: 2024322307006321

Method of protection

e ATEX

Ex I 2G Ex db IIC T6/T5/T4 Gb;

Ex 1 2D Ex tb IIIC T85°C/T100°C/T135°C Db
¢ |[ECEx, CCC

Ex db IIC T6/T5/T4 Gb

Ex tb I1IC T85°C/T100°C/T135°C Db

e EAC
1Ex d lIC T6/T5/T4 Gb X;
Ex tb I1IC T85°C/T100°C/T135°C Db X

Temperature class T6 T5 T4
Surface temperature <85°C <100 °C <135°C
Ambient temperature (2) -40 = +40 °C -40 = +55 °C -40 = +70 °C
. EN 60079-0 EN 60079-31 |IEC 60079-0 IEC 60079-31:2013
Applicable Standard
ppicable standards EN 60079-1 IEC 60079-1
Cable entrance: threaded connection M = M20x1,5

(1) The type examination certificates can be downloaded from www.atos.com
(2) The driver and solenoids are certified for minimum ambient temperature -40°C.
In case the complete valve must withstand with minimum ambient temperature -40°C, select /BT in the model code.

A WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification
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@ CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Power supply and signals: section of wire = 1,0 mm?

11.1 Cable temperature

Grounding: section of external ground wire = 4 mm?

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

40°C T6 85°C 80 °C
55°C 5 100 °C 90 °C
70°C T4 135°C 110°C

12| CABLE GLANDS

Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech table KX800

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

13| HYDRAULIC OPTIONS

D = This option provides a quick venting of the use port B when the valve is closed or de-ener- 2,5
gized. The valve must be connected in 3 way, with P port connected to tank. When the
proportional throttle is fully closed, the valve’s port B is internally connected to port P
(tank), permitting a quickly decompression of the pressure in the use line.

In the diagram aside are represented the venting times of QVHZA and QVKZA option /D

respect to standard versions:

1 = standard versions
2 = option /D

ELECTRONIC OPTIONS

2,0 1
@,
[0
2 1,5
2
£ 10 /
D
>
0,5
| 2
//
0 50 100 150 200 250

Pressure at port B [bar]

I = It provides 4 + 20 mA current reference signal, instead of the standard 0 + 10 VDC. Input signal can be reconfigured via software selecting
between voltage and current, within a maximum range of +10 VDC or £20 mA. It is normally used in case of long distance between the
machine control unit and the valve or where the reference signal can be affected by electrical noise; the valve functioning is disabled in

case of reference signal cable breakage.

C = Only in combination with option /W

It is available to connect pressure transducer with 4 + 20 mA current output signal, instead of the standard 0 + 10VDC .Input signal can
be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or £20 mA.

W = Only for valves coupled with pressure compensator type HC-011 or KC-011 (see tech table D150).
It provides the hydraulic power limitation function. The driver receives the flow reference
signal by the analog input INPUT+ and a pressure transducer, installed in the hydraulic
system, has to be connected to the driver's analog input TR. When the actual requested
hydraulic power pxQ (TR x INPUT+) reaches the max power limit (p1xQ1), internally set by
software, the driver automatically reduces the flow regulation of the valve. The higher is the

pressure feedback the lower is the valve’s regulated flow:

Flow regulation = Min (

PowerLimit [sw setting]

Transducer Pressure [TR]

15| POSSIBLE COMBINED OPTIONS

/DI, [DW, /IW, ICW, /ICWD

FX410

Hydraulic Power Limitation - option /W

Q

Q— @
reference signal
for valve regulation

9 ®
: Flow Reference [INPUT+]) p1 pressure P

Regulation curve (O with and feedback
@ without power limitation.
p1x Q1 = max power limit
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https://www.atos.com/tables/english/D150.pdf

DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

16.1 Regulation diagrams

1 = QVHZA-*-06/3

2 = QVHZA-*-06/12
3 = QVHZA-*-06/18
4 = QVHZA-*-06/36
5 = QVHZA-*-06/45
6 = QVKZA-*-10/65
7 = QVKZA-*-10/90

16.2 Regulated flow/outlet pressure diagrams

with inlet pressure = 210 bar

1 =QVHZA
2 = QVKZA

Dotted line for 3-way versions

16.3 Flow A — P/Ap diagrams
3-way configuration

1 = QVHZA-*-06/3
QVHZA-*-06/12
2 = QVHZA-*-06/18
QVHZA-*-06/36
3 = QVHZA-*-06/45
4 = QVKZA-*-10/65
5 = QVKZA-*-10/90

Regulated flow [I/min] (reg Ap)

Regulated flow [%o0f the max]

Differential pressure A —P [bar]

35
28
4
21 /
14 3
7 7
. =1 _—
0 20 40 60 80 100
Reference signal [% of max.]
100, 1
80
60
40
20
OO 50 00 150 200 250
Pressure at port B [bar]
25
//
15 S
— | /4
10
5 ==
0 |
0 10 20 30 40 50

Flow A —P [I/min]

FX410

Regulated flow [I/min] (reg Ap)

Regulated flow [%of the max]

Differential pressure A —P [bar]

90

54

36

1

20 40 60 80 100
Reference signal [% of max.]

100,

80

60

40

20

50 100 150 200 250

Pressure at port B [bar]

S

20 40 60 80 100
Flow A —P [I/min]
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, I1SO 4413).

17.1 Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

17.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin 3 and 4, allow to remove solenoid power supply from pin 1 and 2 maintaining active the dia-
gnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

17.3 Flow reference input signal (INPUT+)
The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly from the machine control unit (fieldbus reference). Analog
reference input signal can be used as on-off commands with input range 0 + 24VDC.

17.4 Monitor output signals (MONITOR and MONITOR2)
The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can
be software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, default settings is 0 + 5 Vbc (1V = 1A).
Output signal can be reconfigured via software, within a maximum range of +5 VDC.
Option /W
The driver generates a second analog output signal (MONITOR?2) proportional to the actual system pressure.
The output maximum range is +5 VDC; default setting is 0 + 5 VDbC

17.5 Enable input signal (ENABLE)
To enable the driver, supply a 24 VDC on pin 6: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
Enable input signal can be used as generic digital input by software selection.

17.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

17.7 Remote Pressure Transducer Input signal (TR) - only for /W option
Analog pressure transducers can be directly connected to the driver.
Analog input signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.
Note: transducer feedback can be read as a digital information through fieldbus communication - software selectable.

TERMINAL BOARD OVERVIEW

() VF+2avl___| AGND (1)
IR} TR | NC
NCl_ | EARTH
NC|_ | NC
NC| | NC
NC| | NC
EH || BP@ || BCE@ | oL | o [ Bcd || BP@ || EH
RX+ LINE_AL not used CAN_H L {LNE_B LRX+
RX- L LINE_BL CAN_H not used L ILINE_A L IR%-
X+ DGNDL|  CAN_GND CAN_.GND | |DGND LT
X +5VL CAN_SHLD CAN_SHLD  ||+5V LT
NC| SHIELD | CAN_L CAN_L |_[SHIELD LINC
NC|l__| MONITOR2 (1)
INPUT+ || MONITOR
INPUT-____| AGND
ENABLE| | FAULT
[V — VLO
[V2n — VO

(1) Connections available only for /W option
(2) For BC and BP executions the fieldbus connections have an internal pass-through connection
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19] ELECTRONIC CONNECTIONS

19.1 Main connections signals

CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 Vo Power supply 0 Vbc Gnd - power supply
2 V+ Power supply 24 Vbc Input - power supply
3 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
4 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
5 FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
6 ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO Input - on/off signal
A 7 AGND Analog ground Gnd - analog signal
8 INPUT- Negative reference input signal for INPUT+ Input - analog signal
9 MONITOR Monitor output signal: +5 Voc maximum range, referred to AGND Output - analog signal
Defaultis: 0 + 5 Vbc Software selectable
10 INPUT. Reference input signal: +10 Vboc / £20 mA maximum range Input - analog signal
+ Defaults are: 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
11 MONITOR2 2nd monitor output signal: £5 Vboc maximum range, referred to AGND (1) Output - analog signal
Defaultis: 0 = 5 Vbc Software selectable
31 EARTH Internally connected to driver housing

(1) 2nd monitor output signal is available only for /W option

19.2 USB connector - M12 - 5 pin always present

ENTTOREE | PIN [ SIGNAL | TECHNICAL SPECIFICATIONS Driver view
1 +5V_USB | Power supply
2 ID Identification
B 3 GND_USB | Signal zero data line
4 D- Data line - ; |
5 |D+ Data line + (female)
19.3 BC fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 CAN_L Bus line (low) 13 CAN_L Bus line (low)
16 CAN_SHLD| Shield 15 CAN_SHLD| Shield
‘ 1 18 | CAN_GND | Signal zero data line ‘ 2 17 | CAN_GND | Signal zero data line
20 CAN_H Bus line (high) 19 not used Pass-through connection (1)
22 not used Pass-through connection (1) 21 CAN_H Bus line (high)
(1) pin 19 and 22 can be fed with external +5V supply of CAN interface
19.4 BP fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 | SHIELD 13 | SHIELD
16 +5V Power supply 15 +5V Power supply
( 1 18 DGND Data line and termination signal zero ‘ 2 17 DGND Data line and termination signal zero
20 LINE_B Bus line (low) 19 LINE_A Bus line (high)
22 LINE_A Bus line (high) 21 LINE_B Bus line (low)
19.5 EH fieldbus execution connections
CABLE CABLE
ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS ENTRANCE PIN | SIGNAL TECHNICAL SPECIFICATIONS
14 NC do not connect 13 NC do not connect
16 TX- Transmitter 15 TX- Transmitter
( 18 TX+ Transmitter ‘ 17 TX+ Transmitter
20 RX- Receiver 19 RX- Receiver
(input) 22 | RX+ Receiver (output) 21 | RX+ Receiver
19.6 Remote pressure transducer connector - only for /W option
ENTTOREE | PIN | SIGNAL | TECHNICAL SPECIFICATIONS NOTES Voltage Current
Signal transducer Input - analog signal
34 TR +10 Voc / £20 mA maximum range Software selectable Connect Connect
D 35 AGND Common gnd for transducer power and signals | Common gnd Connect /
36 VF +24V Power supply +24Vbc Output - power supply Connect Connect
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E-ATRA remote pressure transducer connection - see tech table GX800

for /W option '
i Current signal E-ATRA
CABLE VFr2av 36 RED = pressure transducer
ENTRANCE D TR 34 BLACK |Vout ) :@:@U
GRAY  |SHIELD
connect the transducer cable
to the terminal board = BROWN |donotconnect | -
of the electronic driver !
1
20] CONNECTIONS LAYOUT
CABLE ENTRANCE OVERVIEW AES
AES/W AES AES/W
Cables entrance description: @ Z} @ @ Z} @

(A) main connections
USB connector always present (factory plugged)

etO | @0 Ore
€ fieldbus interface (input)
I —O | g—0O| 10 O1lg
(p) Threaded plug

& &0 O1®

° ¢

(front)

TERMINAL BOARD AND FIELDBUS TERMINATOR

Screw terminal for additional
equipotential grounding

Remove the 4 screws of driver’s rear cover to
) ) 8 5
access terminal board and fieldbus terminator I

n°4 M6
Tightening torque 15 Nm

A WARNING: the above operation must be performed in a safety area

Fieldbus terminator only for BC and BP executions (1)

/~ BC - CANopen setting:
Switch Termination enabled

T | OFF | moqimm v
2 OFF | ON (l2m [
3 OFF | orecl{3mm [
4 ON O 40 [

BP - PROFIBUS DP setting:
Switch Termination enabled

! ON | wo qqfamm |
2 ON ON (fl2m0 []»
3 ON ore j3M0 [I»
4 OFF | @ (40m [

BLUETOOTH ADAPTER AND USB CONNECTOR METALLIC PROTECTION CAP - supplied with the valves
24
use E-A-BTH . P
Bluetooth adapter {
@ —= R[] — §[H:@ Tightening torque: 20 Nm

| 58 =

female (2) | ~20
| E-C-SB-USB/M12
i USB CABLE
| cable length 4m
L o

—— DO NOT REMOVE —— DO NOT REMOVE

(1) Drivers with BC and BP fieldbus interface are delivered by default ‘Not Terminated'. All switches are set OFF
(2) Pin layout always referred to driver’s view
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20.1 Cable glands and threaded plug for AES - see tech table KX800

To be ordered separately
Communication Cable entrance Not
interfaces Cable gland Threaded plug overview otes
quantity |entrance| quantity |entrance
Cable entrance P are factory plugged
NP 1 A none none
Cable entrance A is open for costumers
B = & -
BC, BP, EH HED €9
“via stub” 2 1 Cc2 Cable entrance A, C1, C2 are open for costumers
connection A @ @
® ®
o) @ B e
o1 —L@—@ o
BC, BP, EH ) S
“daisy chain” 3 c2 none none @_J_ @_ Cable entrance A, C1, C2 are open for costumers
connection A
® ®
o) @ B o

20.2 Cable glands and threaded plug for AES with /W

option - see tech table KX800

To be ordered separately

Communication

Cable entrance

Notes

interfaces Cable gland Threaded plug overview
quantity |entrance| quantity |entrance
D
P Cable entrance P are factory plugged
2 none none
A Cable entrance A, D are open for costumers
D © @ | @ ©
BC, BP, EH . c ©® @©® Cable entrance P are factory plugged
“via stub” 3 1 1 2
connection A @ @ '@@ Cable entrance A, C1, C2, D are open for costumers
®0® ®®
©) © 0) Q)
D © T @ ©
BC, BP, EH cioG @@ @@ Cable entrance P are factory plugged
“daisy chain” 4 1-C2| none none N =
connection @ & @@' Cable entrance A, C1, C2, D are open for costumers

21] FASTENING BOLTS AND SEALS

N

=

QVHZA

QVKZA

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:

4 OR 108;
Diameter of ports A, B, P, T: @ 7,5 mm (max)

Seals:

5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

FX410
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22| INSTALLATION DIMENSIONS [mm]
QVHZA-AES Mass [kg]
ISO 4401: 2005 QVHZA-AES \ 8,2
Mounting surface: 4401-03-02-0-05 (see tab. PO05)
58
© 9 © [

of

O
190

oL O
0 8 O
oo
6 195 81 45
65
282
QVKZA'AES Mass [kg]
1SO 4401: 2005 QVKZA-AES 10
Mounting surface: 4401-05-04-0-05 (see tab. P005)
i 2028 .
©. 9 © 2
O @& L ﬁ ﬁ@
4
O | s or—
o N
@) [
}‘{ er‘
— 9’2 0¥ i
65 115 195 6
315

(1) = Air bleed off

@ = The dimensions of cable glands must be considered (see tech table KX800)

@ = Space required for connection cable and for Bluetooth adapter or USB connector removal

23] RELATED DOCUMENTATION

X010 Basics for electrohydraulics in hazardous environments
X020 Summary of Atos ex-proof components certified to ATEX, IECEx, EAC, PESO, CCC

FX900 Operating and manintenance information for ex-proof proportional valves
GS500 Programming tools

GS510 Fieldbus
KX800 Cable glands for ex-proof valves
P005 Mounting surfaces for electrohydraulic valves

E-MAN-RA-AES  AES user manual

02/25 FX410
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Table FX400-4/E

Ex-proof proportional flow valves
pressure compensated, without transducer - ATEX, IECEx, EAC, PESO, CCC or cULus

LISTED

@ valve body QVKZA-A-10
@ hrottle

® compensator

@proportional solenoid

QVHZA-A, QVKZA-A

Ex-proof proportional flow valves, without
position transducer for pressure compensated
flow regulations.

They are equipped with ex-proof proportional
solenoids certified for safe operations in haz-
ardous environments with potentially explosive
atmosphere.

Certifications:

o Multicertification ATEX, IECEx, EAC, PESO,
CCC for gas group Il 2G and dust category Il 2D

e Multicertification ATEX, IECEXx, for gas
group I M2 (mining)

e cULus North American certification
for gas group C&D

The flameproof enclosure of solenoid prevents
the propagation of accidental internal sparks
or fire to the external environment.

The solenoid is also designed to limit the
surface temperature within the classified limits.

QVHZA: QVKZA:
Size: 06-1S0 4401 Size: 10- IS0 4401
c € Max flow: 45 Umin Max flow: 90 Umin

Max pressure: 210 bar  Max pressure: 210 bar

(1] MODEL CoDE

| QVKZA I+ -

Ex-proof pressure compensated
proportional flow valves, direct

QVHZA = size 06
QVKZA =size 10

Certification type:
Multicertification

ATEX, IECEx, EAC, PESO, CCC:
- = omit for Group I 2G / 2D (1)
M = Group | M2 (mining)

North American Certification:

UL =cULus

A = without transducer

Valve size ISO 4401:
06 = size 06 10 = size 10

Max regulated flow:

QVHZA QVKZA

3 =3,51/min 65 = 65 I/min
12 = 12 |/min 90 = 90 I/min
18 = 18 I/min

36 = 35 I/min

45 = 45 |/min

Moo [/ m /[ + [ =] |~/ |
Seals material,
see section|[7]:
- = NBR
PE =FKM
BT =HNBR (2)

Series number

Voltage code:

- = standard coil for 24 Vbc
Atos drivers

24 = optional coil for 24 VbC
low current drivers

Options (3):
D = quick venting of port B
O = horizontal cable entrance (2)

WP = /N manual override protected by metallic cap

Solenoid threaded connection for cable gland fitting:
GK =GK-1/2" - not for cULus (4)

M =M20x1,5 - not for cULus

NPT =1/2" NPT

(1) The valves with Multicertification for Group Il are also certified for Indian market according to PESO (Petroleum and Explosives Safety Organization).

The PESO certificate can be downloaded from www.atos.com

(2) Not for multicertification M group | (mining) (3) Possible combined options: /DO, /DWP, /DOWP, /OWP

(4) Approved only for the Italian market

| 2| HYDRAULIC SYMBOLS

B B
P P
A A
L
2 way connection 3 way connection

The valves can be used in 2 or 3 way connection, depending to the
application requirements.

In 2 way the P port must not be connected (blocked)
In 3 way the P port has to be connected to tank or to other user lines

The port T must be always not connected (blocked)
For application examples of 2 and 3 way connections, see section
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3| ELECTRONIC DRIVERS

Electronic drivers are factory set with max current limitation for ex-proof valves.
Please include in the driver order also the complete code of the connected ex-proof proportional valve.

Drivers model E-BM-AS-* /A E-BM-AES-* /A
Type digital digital
Format DIN-rail panel

Data sheet G030 GS050

| 4| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra 0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +70°C  /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

Explosion proof protection, see section

-Flame proof enclosure “Ex d”

-Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

E HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50°C

Valve model QVHZA QVKZA

Max regulated flow [I/min] 3,5 12 18 35 45 65 920
Min regulated flow [em®/min] 15 20 30 50 60 85 100
Regulating Ap [bar] 4-6 10-12 15 6-8 10-12
Max flow on port A [I/min] 40 | 50 55 70 100
Max pressure [bar] 210

Response time (1) [ms] <35 ‘ <50
Hysteresis <5 [% of the regulated max flow]

Linearity < 3 [% of the regulated max flow]

Repeatability <1 [% of the regulated max flow]

Note: above performance data refer to valves coupled with Atos electronic drivers, see section |3 |

(1) 0 +100% step signal

|6 | ELECTRICAL CHARACTERISTICS

Max. power

35W

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European standards
ISO 13732-1 and EN982 must be taken into account

Protection degree
with relevant cable gland

Multicertification: IP66/67 to DIN EN60529
UL: raintight enclosure, UL approved

Duty factor Continuous rating (ED=100%)

Voltage code standard option /24
Coil resistance R at 20°C 32Q 176 Q
Max. solenoid current 25A 1,1A

SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals (/PE option) = -20°C + +80°C
HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at

contamination level longer life | 1IS04406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

; ; ISO 12922
Flame resistant with water (1) NBR, HNBR HFC

& The ignition temperature of the hydraulic fluid must be 50°C higher than the max solenoid surface temperature

(1) Performance limitations in case of flame resistant fluids with water:

-max operating pressure = 180 bar
-max fluid temperature = 50°C
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| 8| CERTIFICATION DATA

vertical (standard) or horizontal (option /O)

Valve type QVHZA, QVKZA QVHZA/M, QVHZA/M QVHZA/UL, QVHZA/UL
Certifications Multicertification Group Il Multicertification Group | North American
ATEX, IECEx, EAC, PESO, CCC ATEX, IECEx, CCC cULus
Solenoid certified code OZA-A OZAM-A OZA-A/EC
Type examination certificate (1) ATEX: CESI 02 ATEX 014 ATEX: CESI 03 ATEX 057x 20170324 - E366100
IECEx: IECEx CES 10.0010x IECEx: IECEx CES 12.0007x
EAC:RU C - IT.AX38.B.00425/21
PESO: P588812/4
CCC: 2024322307005903
Method of protection e ATEX, EAC o ATEX e UL 1203
Ex Il 2G Ex db IIC T4/T3 Gb Ex I M2 Ex db | Mb Class I, Div.l, Groups C & D
Ex 112D Ex to IIIC T135°C/T200°C Db |¢ |ECEX Class I, Zone |, Groups 1A & IIB
¢ [ECEX, CCC Ex db | Mb
Ex db IIC T4/T3 Gb
Ex tb I1IC T135°C/T200°C Db
* PESO
Ex db IIC T4/T3 Gb
e EAC
1Ex d IIC T4/T3 Gb X
Ex tb 1IC T135°C/T200°C Db X
Temperature class T4 T3 - T4 T3
Surface temperature <135°C <200°C <150°C <135°C <200°C
Ambient temperature (2) 40 = +40°C -40 = +70°C -20 = +60°C -40 + +55°C -40 = +70°C
EN 60079-0 IEC 60079-0 UL 1203 and UL429,
Applicable standards EN 60079-1 IEC 60079-1 CSA 22.2 n°30-1986
EN 60079-31 IEC 60079-31 CSA 22.2n°139-13
Cable entrance: threaded connection GK = GK-1/2" M = M20x1.5 NPT = 1/2" NPT 1/2 NPT

(1) The type examination certificates can be downloaded from www.atos.com
(2) The solenoids Group Il and cULus are certified for minimum ambient temperature -40°C
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code

& WARNING: service work performed on the valve by the end users or not qualified personnel invalidates the certification

| 9| EX PROOF SOLENOIDS WIRING

3
n°4 M4 I

locking torque 4Nm

Standard version

Multicertification

Option /O

@1

cULus certification

3
n°4 M4 I

locking torque 4Nm / \ ﬁ

Standard version

]
O

0

0

Option /O

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring
@ standard manual override
® screw terminal for additional equipotential grounding
EE 1 = Coil PCB 3 poles terminal board
12 =GND  suitable for wires cross sections
"l 13 = Coil up to 2,5 mm? (max AWG14)

@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

A Pay attention to respect the polarity

1 =Coil+ PCB 3 poles terminal board suggest-
2 =GND ed cable section up to 1,5 mm? (max
3 = Coil- AWG16), see section note 1

alternative GND screw terminal
connected to solenoid housing
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CABLE SPECIFICATION AND TEMPERATURE - Power supply and grounding cables have to comply with following characteristics:

Multicertification Group | and Group Il
Power supply: section of coil connection wires = 2,5 mm?

Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

cULus certification:

Suitable for use in Class | Division 1, Gas Groups C

Armored Marine Shipboard Cable which meets UL 1309

Bronze braided armor

L]
L]
e Tinned Stranded Copper Conductors
L]
L]

Overall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm?2 (14 AWG) having a suitable service temperature
range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)

solenoid wiring.

Note 1: For Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the

10.1 Cable temperature

The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.

Multicertification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

Group | Group Il Group | Group Il Group | Group Il
40°C - T4 150°C 135°C 90°C 90°C
45°C - T4 - 135°C - 95°C
55°C - T3 - 200°C - 110°C
60°C - - 150°C - 110°C -
70°C N.A. T3 N.A. 200°C N.A. 120°C

cULus certification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature

55°C

T4

135°C

100°C

T3

200°C

100°C

11] CABLE GLANDS - only Multicertification

Cable glands with threaded connections GK-1/2”, 1/2"NPT or M20x1,5 for standard or armoured cables have to be ordered separately,

see tech. table KX600

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

FX400

12| OPTIONS
D = This option provides a quick venting of the use port B when the valve is closed or de-ener- 2,5
gized. The valve must be connected in 3 way, with P port connected to tank. When the
proportional throttle is fully closed, the valve’s port B is internally connected to port P 50 1
(tank), permitting a quickly decompression of the pressure in the use line. '
In the diagram aside are represented the venting times of QVHZA and QVKZA option /D =
respect to standard versions: 2 15
1 = standard versions '*;
2 = option /D % 1.0
(0
O = Horizontal cable entrance , to be selected in case of limited verical space. > /
WP = Manual override protected by metallic cap. 0.5 5
/
—//
0 50 100 150 200 250

Pressure at port B [bar]
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13| DIAGRAMS - based on mineral oil ISO VG 46 at 50°C

13.1 Regulation diagrams 35 9%
£ s
1 = QVHZA-*-06/3 o 28 2 7
2 = QVHZA-*-06/12 £ 4 £ ,
3 = QVHZA-*-06/18 = =
4 = QVHZA-*-06/36 E N £ 54
5 = QVHZA-*-06/45 3 / z 6
6 = QVKZA-*-10/65 =y 2 36
7 = QVKZA-*-10/90 3 3 3 5
s 7| E
3 7 = 5 B
o o
0 4//1 0 /
0 20 40 60 80 100 0 20 40 60 80 100
Reference signal [% of max.] Reference signal [% of max.]
13.2 Regulated flow/outlet pressure diagrams 1005 1003
with inlet pressure = 210 bar B S I I — B " ﬂ
€ w IS
1 =QVHZA @ 80 1 Qo 80
2 = QVKZA = ! i
2 60 l 2 60
Dotted line for 3-way versions = ! 3
S I B -
S 40 S 40
L L
< S T T T -
> 3
2 20 2 20
o o L _
OO 250 OO 50 100 150 200 250
Pressure at port B [bar] Pressure at port B [bar]
13.3 Flow A — P/Ap diagrams 25 20
3-way configuration = =
o) e}
1 = QVHZA-*-06/3 a 20 s a 16
QVHZA-*-06/12 1 1
2 = QVHZA-"-06/18 < f// < Z
QVHZA-*-06/36 e 1B 2 e 12 5
3 = QVHZA-"-06/45 3 2 /
4 = QVKZA-*-10/65 S 1 — | g 5
5 = QVKZA-*-10/90 5 1 s :‘—%
§ 5 — | § 4
2 L
=) =)
OO 10 20 30 40 50 OO 20 40 60 80 100
Flow A — P [I/min] Flow A — P [I/min]
FASTENING BOLTS AND SEALS
QVHZA QVKZA

N

=

Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm

Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

O

Seals:
4 OR 108;

Diameter of ports A, B, P, T: @ 7,5 mm (max)

Seals:

5 OR 2050;
Diameter of ports A, B, P, T: @ 11,2 mm (max)

FX400

PROPORTIONAL VALVES 330



15) INSTALLATION DIMENSIONS [mm]

QVHZA-A
1SO 4401: 2005 (see tab. PO05)
Mounting surface: 4401-03-02-0-05
-
=1
ol 8
T8
5 s
=)
N~ [~ =" =1
®in W0 © ©
& 8 |/ |
© ®
50
option /O
S
,,,,, . option /WP
o
atos 4| UUU atos 4 UUU
DN DI
| — | —]
N o—> B o——
27 %S 26,5 805
QVKZA-A
1SO 4401: 2005
Mounting surface: 4401-05-04-0-05 (see tab. PO05)
-
=]
0|8
®|8
-
=]
w8
(S ITe} w0
g R
65
option /0
,,,,, R option /WP
[Te} |
¥ |
o
atos 4]
@ o
| —
o o/
=S 265 80.5

EG UUU
D) o i
— HTH 7
m @ 0
| [ ] B
15,
25 80.5 66 15
161.5
Mass [kg]
QVHZA 2,3
Option /O +0,35
Option /WP +0,25
e
= = UUU e
DF ! N o o
L
| |
AL I N
g || M I -
ﬂ\: ! [ —
27
15 100 80.5 25
195.5
Mass [kg]
QVKZA 3,8
Option /O +0,35
Option /WP +0,25

RELATED DOCUMENTATION

X010
X020
X030
FX900
KX800
P005

Basics for electrohydraulics in hazardous environments

Summary of Atos ex-proof components certified to ATEX, IECEX, EAC, CCC, PESO
Summary of Atos ex-proof components certified to cULus

Operating and manintenance information for ex-proof proportional valves
Cable glands for ex-proof valves
Mounting surfaces for electrohydraulic valves
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(- ) A Table GS240-3/E

Digital E-BM-TES/LES drivers

DIN-rail format, for proportional valves with one or two LVDT transducers

E-BM-TES/LES
s A C € Digital drivers control in closed loop the
—=CONNECT position of the spool or poppet of direct
and pilot operated proportional valves,
P/ according to the electronic reference
CONTROL input signal.
TES execution controls direct operated

directional/flow valves with one LVDT trans-
vt ducer.
il A LES execution controls pilot operated direc-
- ) tional valves with two LVDT transducers.
; e \ Option S adds the closed loop control of
Polk u /’ pressure (SP) or force (SF and SL) to the
H 2 / basic functions of proportional directional
N : | valves flow regulation (see section [4]).
= | Bluetooth/USB connection is always present

for valve settings via mobile App and Atos
PC software.

General Features:

e up to 9 fast plug-in connectors

e Mini USB connector for Bluetooth/USB
EH-EW-EIl-EP connection - always present

e DB9 connector for CANopen and
PROFIBUS DP

e RJ45 connectors input/output for
EtherCAT, POWERLINK, EtherNet/IP,
PROFINET

e 8 |leds for diagnostics (see 9.1)

e Electrical protection against reverse
polarity of power supply

e Ambient temperature range: -20 + +50 °C

e Plastic box with IP20 protection degree
and standard DIN-rail mounting

e CE mark according to EMC directive

NP

atos A

use

)

PWOOO
stO0O

:
§
g
100 =

20
L300
E
[}
100
1200

%}

e
(fieldbus not present) CANopen EtherCAT Software Features:
PROFIBUS DP POWERLINK e Intuitive graphic interface

EtherNet/IP e Setting of valve’s functional parameters:
PROFINET RT/IRT bias, scale, ramps, dither

e Linearization function for hydraulic regulation
e Setting of PID gains
e Selection of analog IN / OUT range

(@ Fast plug-in connectors - factory plugged
@ Bluetooth/USB connection

(® Leds for diagnostic
@ CANopen, PROFIBUS DP connector e Complete diagnostic of driver status
® EterCAT, POWERLINK, Ethernet/IP, PROFINET RT/IRT connectors * Internal oscilloscope function

e |n field firmware update through USB

1] MODEL CODE

| E-BM -|TES|- | N |- |NP|-JotH| [ * |/[ * | | * |/ *

Set code
Off-board electronic driver (see section [10] )
in DIN rail format

Series number

TES = digital full driver, for valves with
one LVDT transducer . . X
LES = digital full driver, for valves with Options, see section [11]
two LVDT transducers A=max current limitation for Ex-proof valves
C=current feedback 4 + 20 mA for
remote transducers (only for option S)
and LVDT transducers (only for option A)
Alternated P/Q control: | =current reference input and monitor
N = none 4 +20mA
S = closed loop pressure/force (see tech table FS500)

- = omit for direct valves and for pilot operated valves with
two LVDT transducers

Fieldbus interface: P = for pilot operated valves with

NP = Not Present one LVDT transducer (only for TES-N)

BC = CANopen EW = POWERLINK

BP = PROFIBUS DP  El = EtherNet/IP 01H = for single solenoid proportional valves

EH = EtherCAT EP = PROFINET RT/IRT 05H = for double solenoid proportional valves (only for TES)
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2| BLOCK DIAGRAM EXAMPLE

Fieldbus network

ooo
ooo

O,
OOO

I

Machine
central unit

o
o
o
o

E-SW-SETUP
software

0
0

LVDT_T transducer

¢
Solenoid power PWM
» ELION Proportional valve
Pressure/force feedback - only for S option P%DG
Hydraulic
actuator
3] VALVES RANGE
Valves Directional Flow Directional Cartridge
Industrial DHZO-T, DKZOR-T DLHZO-T, DLKZOR-T DPZO-T QVHZO-T, QVKZOR-T DPZO-L LIQZP-L
Tech table F165, F168 F180 F172 F412 F175, F178 F330, F340
Ex-proof DHZA-T, DKZA-T DLHZA-T, DLKZA-T DPZA-T QVHZA-T, QVKZA-T DPZA-L LIQZA-L
Tech table FX120 FX140 FX220 FX420 FX232, FX237 FX350, FX370
Driver model E-BM-TES E-BM-LES
Option S not available
| 4| ALTERNATED p/Q CONTROL - only for  option
S option on digital drivers adds the closed loop control of pressure (SP) or force (SF .
and SL) to the basic functions of proportional directional valves flow regulation. Flow Priority

The alternated p/Q control operates according to the two electronic reference signals by
a dedicated algorithm that automatically selects which control will be active time by time.
The dynamics of the switching between the two controls can be regulated thanks to
specific software setting, in order to avoid instability or vibrations.

Flow regulation is active when the actual system pressure/force is lower than the rele-
vant input reference signal - the valve works normally to regulate the flow by control-
ling in closed-loop the spool/poppet position through the integral LVDT transducer.
Pressure/force control is activated when the actual system pressure/force, measured
by remote transducers, grows up to the relevant input reference signal - the driver
reduces the valve’s flow regulation in order to keep steady the system pressure/force.
If the pressurefforce tends to decrease under its input reference signal, the flow con-
trol returns active.

The dynamic response of pressure/force control can be adapted to different system’s
characteristics, by setting the internal PID parameters using Atos PC software.

Up to 4 different PIDs are selectable to optimize the system dynamic response

TEME CTEEl TR =

flow regulation

m -
\_Ht

— reference value
— actual value

I L.-.”,.,..\_“ Y

force limitation

according to different hydraulic working conditions.

Alternated control configurations - software selectable
SP

SF SL

Fe—f8
x“»ﬂmw% xk»smw%

I —% T

one remote pressure transducer has to be

two remote pressure transducers have to be
installed on the actuator’s port to be controlled

installed on the actuator’s ports; the actuator force
is calculated by the pressure feedbacks (Pa - Pb)

one load cell transducer has to be installed
between the actuator and the controlled load

load cell
SP — flow/pressure control

Adds pressure control to standard flow control and permits to limit the max force in one direction controlling in closed loop the pressure acting
on one side of the hydraulic actuator. A single pressure transducer has to be installed on hydraulic line to be controlled.

SF - flow/force control

Adds force control to standard flow control and permits to limit the max force in two directions controlling in closed loop the delta pressure act-
ing on both sides of the hydraulic actuator. Two pressure transducers have to be installed on both hydraulic line.

SL - flow/force control

Adds force control to standard flow control and permits to limit the max force in one or two directions controlling in closed loop the force per-
formed by the hydraulic actuator. A load cell has to be installed on hydraulic actuator.

General Notes:

- auxiliary check valves are recommended in case of specific hydraulic configuration requirements in absence of power supply or fault - see tech table EY105
- for additional information about alternated P/Q controls configuration please refer to tech table FS500

- Atos technical service is available for additional evaluations related to specific applications usage

T | valve’s spool transducer . pressure transducer
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5] GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the Z-SW-* programming software.

| 6| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

6.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding

E-A-BTH adapter

physical cable connection and significantly reducing commissioning time. E-C-BTH cable mobile App
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls. % (((f

S GETITON
® Google Play

i
i
I

6.2 E-SW-SETUP PC software
Free downloadable software for PC allows to set all valve functional parameters and to access PC software

complete diagnostic information of digital drivers via Bluetooth/USB service port.
Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/BM cable, the use of
E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection

E-C-SB-USB/BM cable ‘
E-A-SB-USB/OPT isolator

& WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500

FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These execution
allow to operate the valves through fieldbus or analog signals available on the main connector.

MAIN CHARACTERISTICS

Power supplies Nominal . +24 Vbe
Rectified and filtered  : VRus = 20 + 32 Vmax (ripple max 10 % Vep)
Max power consumption 50 W

Imax = 3.0 A for standard driver

Current supplied to solenoids Imax = 2.5 A for ex-proof driver (/A option)

- : Voltage: range +10 Vbc (24 Vmax tolerant) Input impedance: Ri > 50 kQ
Analog input signals Current: range =20 mA Input impedance: Ri = 500 Q
Output range: voltage +10 Vbc @ max 5 mA

Monitor outputs current +20 mA @ max 500 Q load resistance

Enable i
Dri];?alei‘nnppuﬂ Range: 0 + 5 Vboc (OFF state), 9 + 24 Voc (ON state), 5 + 9 Vboc (not accepted); Input impedance: Ri > 10 kQ
Output range: 0 + 24 Voc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

external negative voltage not allowed (e.g. due to inductive loads)

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarms history storage function

+24Vpc @ max 100 mA (E-ATR-8 see tech table GS465)

Fault output

Alarms

Pressure/Force transducers power supply
(only for S option)

Format Plastic box ; IP20 protection degree ; L 35 - H 7,5 mm DIN-rail mounting as per EN60715
Ambient temperature range -20 + +50 °C (storage -25 + +85 °C)
Mass Approx. 400 g
Additional characteristics 8 leds for diagnostic; protection against reverse polarity of power supply
CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
Compliance RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006
uSsB CANopen PROFIBUS DP EtherCAT, POWERLINK,
Communication interface EtherNet/IP, PROFINET IO RT / IRT
Atos ASCII coding EN50325-4 + DS408 | EN50170-2/IEC61158 | EC 61158
-~ . not insulated optical insulated optical insulated Fast Ethernet, insulated
Communication physical layer USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

LiYCY shielded cables: 0,5 mm? max 50 m for logic - 1,5 mm? max 50 m for power supply

Recommended wiring cable Note: for transducers wiring cable please consult the transducers datasheet

Max conductor size (see section ) 2,5 mm?

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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| 9| CONNECTIONS AND LEDS

@ E-BM-LES-N-NP
=4

i

(female)

(see 6.1)

NP

A,B,C,D,EF,lJ,K connectors included

USB CONNECTOR
always present

DIAGNOSTIC LEDS

H @ E-BM-LES.S-NP
i

H g E-BM-LES-S-BC
=]

USB CONNECTOR
always present
(female)

DIAGNOSTIC LEDS
(see 6.1)

CANopen
CONNECTOR
(male)

PROFIBUS DP
(5) CONNECTOR 4)
(female)

oS Amme

i g E-BM-LES-S-EH

|

EH, EW, EI, EP

j®

USB CONNECTOR
always present
(female)

DIAGNOSTIC LEDS
(see 6.1)

EtherCAT
POWERLINK
EtherNet/IP
PROFINET
CONNECTOR
(female - OUTPUT)

EtherCAT
POWERLINK
EtherNet/IP
PROFINET
CONNECTOR
(female - INPUT)

(1) D connector is available only for TES-N versions 01HP / 05HP and LES-*
(2) E connector is available only for TES-* versions 01H / 05H and LES-*
(3) I, J and K connectors are available only for TES-S and LES-S

9.1 Diagnostic LEDs @
Eight leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

(4) To interface with Siemens 6ES7972-0BA12-0XA connector, it is

mandatory to use also one of the following adapters to avoid
interference with the USB connector:
DG909MF1 - the connector will be oriented upwards

DG909MFS3 - the connector will be oriented downwards

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present ‘ CANopen ‘ PROFIBUS DP EtherCAT ‘ POWERLINK ‘ EtherNet/IP PROFINET P‘Vv L1 L2 L3
L1 VALVE STATUS LINK/ACT i !
i 1 |GREEN
L2 NETWORK STATUS NETWORK STATUS ECD; ®/ @ g‘ ‘ ‘
L3 SOLENOID STATUS LINK/ACT lololclcilli)
PW OFF = Power supply OFF ON = Power supply ON T
ST OFF = Fault present ON = No fault ST

GS240
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9.2 Connectors - 4 pin

CONNECTOR| PIN | ALTERNATED P/Q CONTROL | rgcyNICAL SPECIFICATIONS NOTES
N none ‘ S pressurefforce
Al |V+ Power supply 24 Vbc Input - power supply
A A2 VO Power supply 0 Vbc Gnd - power supply
A3 |VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
A4 |VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
B1 |Q INPUT Flow reference input signal: 10 Vbc / £20 mA maximum range Input - analog signal
— + Default are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
B2 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
B NC Do not connect
B3 F INPUT Pressure/Force reference input signal 10 Voc / £20 mA maximum range | Input - analog signal
- + Default are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
B4 |EARTH Connect to system ground
c1 |Q MONITOR Flow monitor output signal: =10 Vbc / 20 mA maximum range, referred to Output - analog signal
— AGND. Default are 10 Voc for standard and 4 + 20 mA for /I option Software selectable
C2 |ENABLE Enable (24 Voc) or disable (0 Voc) the controller, referred to VLO Input - on/off signal
C NC Do not connect
C3 Pressure/Force monitor output signal: £10 Vbc / £20 mA maximum range, Output - analog signal
F_MONITOR | referred to AGND Softw: lectabl
Default are +10 Voc for standard and 4 + 20 mA for /I option oftware selectable
C4 |FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO Output - on/off signal
D1 |LVDT_L Main stage valve position transducer signal Input - analog signal
D D2 |-15V Main stage valve position transducer power supply -15V Output power supply
1
M D3 |+15V Main stage valve position transducer power supply +15V Output power supply
D4 |AGND Common gnd for transducer power and monitor outputs Common gnd
E1 |LVDT_T Direct valve or pilot valve position transducer signal Input - analog signal
E E2 |-15V Direct valve or pilot valve position transducer power supply -15V Output power supply
2
@ E3 |+15V Direct valve or pilot valve position transducer power supply +15V Output power supply
E4 |AGND Common gnd for transducer power and monitor outputs Common gnd
F1 |SOL_S1- Negative current to solenoid S1 Output - power PWM
F F2 |SOL_S1+ Positive current to solenoid S1 Output - power PWM
F3 |SOL_S2- Negative current to solenoid S2 Output - power PWM
F4 |SOL_S2+ Positive current to solenoid S2 Output - power PWM
il NC Do not connect
NP execution: multiple pressure/force PID selection,
referred to VLO .
I 12 D_INO Fieldbus execution: general purpose digital input O + 24Vbc, Input - on/off signal
referred to VLO
13 NC Do not connect
14 NC Do not connect
. Output - power supply
J1 VF +24V Power supply: +24Voc or OFF (default OFF) Software selectable
J2 F TR1 1st signal pressure/force transducer: Input - analog signal
J - +10 Vbc / £20 mA maximum range Software selectable
J3 AGND Common gnd for transducer power and signals Common gnd
J4 NC Do not connect
. Output - power supply
K1 VF +24V Power supply: +24Voc or OFF (default OFF) Software selectable
FTR2 (3) 2nd signal pressure transducer: Input - analog signal
- +10 Vbc / £20 mA maximum range Software selectable
K K2 NP execution: multiple pressure/force PID selection,
referred to VLO .
D_INT - (4) Fieldbus execution: general purpose digital input O + 24Vbc, Input - on/off signal
referred to VLO
K3 AGND Common gnd for transducer power and signals Common gnd
K4 NC Do not connect

(1) D connector is available only for TES-N versions 01HP / 05HP and LES-*
(2) E connector is available only for TES-* versions 01H / 05H and LES-*

(3) Only for SF control
(4) Only for SP or SL control
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9.3 Pressure/force transducers connection - example - only for S option

Voltage E-ATR Current E-ATR
pressure pressure

transducer transducer

(see GS465) (see GS465)

VF +24V V+ VF +24V V+
@ ; F_TR1(F_TR2) TR @ , F_TR1(F_.TR2) TR
® | :fLacw V0 ® | &
9.4 Communication connectors ®-@-®-©®-@
® USB connector - Mini USB type B always present (@ BC fieldbus execution, connector - DB9 - 9 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |+5V_USB | Power supply 2 | CAN_L Bus line (low)
2 |D- Data line - 3 | CAN_GND | Signal zero data line
3 | D+ Data line + 5 | CAN_SHLD | Shield
4 |ID Identification 7 |CAN_H Bus line (high)
5 | GND_USB | Signal zero data line
@ BP fieldbus execution, connector - DB9 - 9 pin @ @ EH, EW, El, EP fieldbus execution, connector - RJ45 - 8 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | SHIELD T | TX+ Transmitter - white/orange
3 | LINE-B Bus line (low) 2 | RX+ Receiver - white/green
5 | DGND Data line and termination signal zero 3 | TX- Transmitter - orange
6 |45V Termination supply signal 6 | RX- Receiver - green
8 | LINE-A Bus line (high)

(1) shield connection on connector’s housing is recommended

SET CODE

The basic calibration of electronic driver is factory preset, according to the proportional valve to be coupled. These pre-calibrations are identi-
fied by the set code at the end of driver's model code (see section [1]). For correct set code selection, please include in the driver order also
the complete code of the coupled proportional valve. For further information about set code, please contact Atos technical office.

@ POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1ISO 4413).

11.1 Power supply (V+ and V0)

The power supply (pin A1 and A2) must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to
single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

A A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

11.2 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply (pin A3 and A4) for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at
least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic, allow to remove solenoid power supply from pin A1 and A2 maintaining active the diagnos-
tics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

11.3 Flow reference input signals (Q_INPUT+)
The driver is designed to receive an analog reference input signal (pin B1) for the valve’s spool position.
Reference input signal is factory preset according to selected valve code, defaults are £10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Vbc or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24 Voc.

11.4 Pressure or force reference input signal (F_INPUT+) - only for S option
Functionality of pressure or force input reference signal (pin B3), is used as reference for the driver pressure/force closed loop, see section[4].
Reference input signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Vboc or £ 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24 Voc.

11.5 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal (pin C1) proportional to the actual spool position; the monitor output signal can be software
set to show other signals available in the driver (e.g. analog reference, fieldbus reference, valve spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.
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11.6

11.7

11.8

11.9

Pressure or force monitor output signal (F_MONITOR) - only for S option

The driver generates an analog output signal (C3) proportional to alternated pressure/force control; the monitor output signal can be soft-
ware set to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or £ 20 mA
Enable input signal (ENABLE)

To enable the driver, supply 24 Voc on pin C2: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as digital input by software selection.

Fault output signal (FAULT)

Fault output signal (pin C4) indicates fault conditions of the driver (solenoid short circuits/not connected, reference or transducer signal
cable broken, maximum error exceeded, etc.). Fault presence corresponds to 0 Voc, normal working corresponds to 24 Voc.

Fault status is not affected by the status of the Enable input signal.

Fault output signal can be used as digital output by software selection.

Main stage and direct or pilot position transducer input signals (LVDT_L and LVDT_T)

Main stage (LVDT_L pin D1) and direct or pilot (LVDT_T pin E1) position transducer integrated to the valve have to be directly connected
to the driver using +15 Voc supply output available at pin D2, D3 and pin E2, E3.

Note: transducer input signals working range is =10 Voc for standard or 4 =+ 20 mA for /AC option and ecannot be reconfigured via software
(input signals setting depends to the driver set code).

11.10Remote pressure/force transducer input signals (F_TR1 and F_TR2) - only for S option

11.11 Multiple PID selection or digital input signals (D_INO and D_IN1) - only for S option

Analog remote pressure transducers or load cell can be directly connected to the driver.

Analog input signal is factory preset according to selected driver code, defaults are +10 Voc for standard and 4 = 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.
Refer to pressurefforce transducer characteristics to select the transducer type according to specific application requirements (see tech table FS500).
Note: F_TR2 (pin K2) analog input signal is available only SF control.

Two on-off input signals are available on the connectors | and K. PID SET SELECTION
For NP executions pin 12 and/or pin K2 are used to select one of the four pressure (force) PID
parameters setting, stored into the driver. Switching the active setting of pressure PID during the
machine cycle allows to optimize the system dynamic response in different hydraulic working con- 12 0
ditions (volume, flow, etc.). Supply a 24 Voc or a 0 Voc on pin 12 and/or pin K2, to select one of the
PID settings as indicated by binary code table at side. Gray code can be selected by software. K2 0 0 24 Voc | 24 Voc
For fieldbus executions pin 12 and/or K2 can be used as generic purpose on-off input signals.
Note: D_IN1 (pin K2) on-off input signal is available only for SP or SL control.

PIN SET 1 SET 2 SET3 | SET4

24 Voc 0 24 Voc

11.12Possible combined options: /AC, /Al, /ACI, /CI - combined options /Cl is available only for E-BM-TES/LES-S.

12|

MAIN SOFTWARE PARAMETER SETTINGS

For detailed descriptions of settings, wirings and installation procedures, please refer to the user manual included in the E-SW-SETUP programming
software:

E-MAN-BM-LES - user manual for E-BM-TES-N and E-BM-LES-N digital drivers

E-MAN-BM-LES-S - user manual for E-BM-TES-S and E-BM-LES-S digital drivers

02/25
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Digital E-BM-TEB/LEB drivers

DIN-rail format, for proportional valves with one or two LVDT transducers

atos A

——=CONNECT

Cce

Table GS230-4/E

E-BM-TEB/LEB

Digital drivers control in closed loop the
position of the spool or poppet of direct
and pilot operated proportional valves,
according to the electronic reference
input signal.

TEB execution controls direct operated direc-
tional/flow valves with one LVDT transducer.

LEB execution controls pilot operated direc-
tional valves with two LVDT transducers.

Bluetooth/USB connection is always present
for valve settings via mobile App and Atos

Btos A PC software.
®*” use General Features:
@3 A e 5 fast plug-in connectors
e Mini USB connector for Bluetooth/USB
E connection - always present
g e 2 leds for diagnostics (see 8.1)
;: § e Electrical protection against reverse
u polarity of power supply
* Ambient temperature range: -20 + +60 °C
e Plastic box with IP20 protection degree
and standard DIN-rail mounting
e CE mark according to EMC directive
Software Features:
e Intuitive graphic interface
e Setting of valve’s functional parameters:
bias, scale, ramps, dither
e Linearization function for hydraulic regulation
e Setting of PID gains
@ Fast plug-in connectors - factory plugged  Selection of analog IN / OUT range
@ Bluetooth/USB connection * Complete diagnostic of driver status
® Leds for diagnostic o Internal oscilloscope function
e |n field firmware update through USB
1] MODEL CobE
| E-BM - [TEB| - | N NP |-1otH| | * |/ = | | = |1] *
Set code
Off-board electronic driver (see section[9])
in DIN rail format
Series number
TEB = digital basic driver, for valves with
one LVDT transducer
LEB = digital basic driver, for valves with
two LVDT transducers Options, see section [10] :
A=max current limitation for Ex-proof valves
C=current feedback 4 + 20 mA for LVDT tran-
sducers only in combination with option A
I =current reference input and monitor 4 +~ 20 mA
Alternated P/Q control:
N = none
- = omit for direct valves and for pilot operated valves with
two LVDT transducers
P = for pilot operated valves with
one LVDT transducer (only for TEB)
Fieldbus interface: 01H = for single solenoid proportional valves
NP = Not Present 05H = for double solenoid proportional valves (only for TEB)
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| 2| BLOCK DIAGRAM EXAMPLE

E-SW-SETUP
software
LVDT_T transducer
g
Solenoid S1 power PWM
—>
Solenoid S2 power PWM
—>
Proportional valve
3| VALVES RANGE
Valves Directional Flow Directional Cartridge
Industrial DHZO-T, DKZOR-T DLHZO-T, DLKZOR-T DPZO-T QVHZO-T, QVKZOR-T DPZO-L LIQZP-L
Tech table F165, F168 F180 F172 F412 F175, F178 F330, F340
Ex-proof DHZA-T, DKZA-T DLHZA-T, DLKZA-T DPZA-T QVHZA-T, QVKZA-T DPZA-L LIQZA-L
Tech table FX120 FX140 FX220 FX420 FX232, FX237 FX350, FX370
Driver model E-BM-TEB E-BM-LEB

| 4| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the Z-SW-* programming software.

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

5.1 Atos CONNECT mobile App Bluetooth or USB connection

Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding

physical cable connection and significantly reducing commissioning time. E-A-BTH adapter
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with E-C-BTH cable mobile App
built-in Bluetooth. It does not support valves with p/Q control or axis controls. .

- (G

[ . GETITON

™ Google Play

5.2 E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at
www.atos.com in MyAtos area.

WARNING: drivers USB port is not isolated! For E-C-SB-USB/BM cable, the use of

E-A-SB-USB/OPT isolator adapter is highly recommended for PC protection E-C-SB-USB/BM cable ‘

E-A-SB-USB/OPT isolator

WARNING: for the list of countries where the Bluetooth adapter has been approved,
see tech. table GS500

| 6| FIELDBUS - see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These execution
allow to operate the valves through fieldbus or analog signals available on the main connector.
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MAIN CHARACTERISTICS

Power suobl (see 7.1) Nominal 1 +24 V/oc
PRy ' Rectified and filtered  : VRwms = 20 + 32 Vmax (ripple max 10 % Vrp)
Max power consumption 50 W

Current supplied to solenoids

Imax = 3.0 A for standard driver
Imax = 2.5 A for ex-proof driver (/A option)

; ; Voltage: range +10 Voc (24 Vmax tolerant) Inputimpedance: Ri > 50 kQ
Analog input signal (see7.2) Current: range £20 mA Input impedance: Ri =500 Q
) Output range: voltage +10 Vbc @ max 5 mA
Monitor output (see 7.9) current +20 mA @ max 500 Q load resistance
Enable input (see 7.4) Range: 0 + 5 Voc (OFF state), 9 + 24 Voc (ON state), 5 + 9 Voc (not accepted); Input impedance: Ri > 10 kQ
Fault output (see 7.5) Output range: 0 + 24 Voc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

external negative voltage not allowed (e.g. due to inductive loads)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
valve spool transducer malfunctions, alarms history storage function

Format

Plastic box ; IP20 protection degree ; L 35 - H 7,5 mm DIN-rail mounting as per EN60715

Operating temperature

-20 + +60 °C (storage -25 + +85 °C)

Mass

Approx. 300 g

Additional characteristics

2 leds for diagnostic; protection against reverse polarity of power supply

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

Communication interface

USB Atos ASCII coding

Communication physical layer

USB 2.0 + USB OTG not insulated

Recommended wiring cable

LiYCY shielded cables: 0,5 mm? max 50 m for logic - 1,5 mm? max 50 m for power supply
Note: for transducers wiring cable please consult the transducers datasheet

Max conductor size

(see[11])

2,5 mm?

Note: a maximum time of 400 ms has to be considered between the driver energizing with the 24 Voc power supply and when the valve is
ready to operate. During this time the current to the valve coils is switched to zero.

CONNECTIONS AND LEDS

A,B,D,E,F connectors included

E==s]

—— (3) USB CONNECTOR

a0 ] [ aluays present Fos 4]
use (female) use
5| —(L) DIAGNOSTIC LEDS
’ (see 5.1)

E-BM-LEB-NP-05H 20

i i
B B

i

(1) F connector is available only for LEB

8.1 Diagnostic LEDs (L)

Two leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

LEDS DESCRIPTION
use
PW OFF = Power supply OFF ON = Power supply ON
Opw
ST OFF = Fault present ON = No fault 2
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8.2 Connectors - 4 pin
‘CONNECTOR‘ PIN ‘SIGNALS TECHNICAL SPECIFICATIONS NOTES
Al |V+ Power supply 24 Vbc Input - power supply
A A2 VO Power supply O Vbc Gnd - power supply
A3 |ENABLE Enable (24 Voc) or disable (0 Voc) the controller, referred to VO Input - on/off signal
A4 |FAULT Fault (0 Voc) or normal working (24 Voc), referred to VO Output - on/off signal
B1 |SOL_S1- Negative current to solenoid S1 Output - power PWM
B B2 [SOL_S1+ Positive current to solenoid S1 Output - power PWM
B3 |SOL_S2- Negative current to solenoid S2 Output - power PWM
B4 |SOL_S2+ Positive current to solenoid S2 Output - power PWM
D1 |Q INPUT Flow reference input signal: +10 Voc / £20 mA maximum range Input - analog signal
- + Default are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
D2 |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
D D3 |Q MONITOR Flow monitor output signal: +10 Voc / +20 mA maximum range, referred to AGND | Output - analog signal
- Default are +£10 Voc for standard and 4 + 20 mA for /I option Software selectable
D4 |AGND Common gnd for monitor output Common gnd
E1 |LVDT_T Direct valve or pilot valve position transducer signal Input - analog signal
E E2 |-15V Direct valve or pilot valve stage position transducer power supply -15V Output power supply
E3 |+15V Direct valve or pilot valve tage position transducer power supply +15V Output power supply
E4 |AGND Common gnd for transducer power Common gnd
F1 |LVDT_L Main stage valve position transducer signal Input - analog signal
F2 |-15V Main stage valve position transducer power supply -15V Output power supply
F (1)
F3 |+15V Main stage valve position transducer power supply +15V Output power supply
F4 |AGND Common gnd for transducer power Common gnd

(1) F connector is available only for LEB

8.3 Communication connector (3

(® USB connector - Mini USB type B always present
PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 |+5V_USB | Power supply

2 |D- Data line -

3 | D+ Data line +

4 1ID Identification

5 | GND_USB | Signal zero data line

9| SET CODE

The basic calibration of electronic driver is factory preset, according to the proportional valve to be coupled. These pre-calibrations are identi-
fied by the set code at the end of driver's model code (see section [1] ). For correct set code selection, please include in the driver order also
the complete code of the coupled proportional valve. For further information about set code, please contact Atos technical office.
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, I1SO 4413).

10.1 Power supply (V+ and V0)

The power supply (pin A1 and A2) must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to
single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

& A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

10.2 Flow reference input signal (Q_INPUT+)
The driver is designed to receive an analog reference input signal (pin D1) for the valve’s spool position.
Reference input signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.
10.3 Flow monitor output signal (Q_MONITOR)
The driver generates an analog output signal (pin D3) proportional to the actual spool position; the monitor output signal can be software set to
show other signals available in the driver (e.g. analog reference, valve spool position).
Monitor output signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or + 20 mA.
10.4 Enable input signal (ENABLE)
To enable the driver, supply 24 VDC on pin A3: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.
10.5 Fault output signal (FAULT)
Fault output signal (pin A4) indicates fault conditions of the driver (solenoid short circuits/not connected, reference or transducer signal
cable broken, maximum error exceeded, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the status of the Enable input signal.
10.6 Main stage and direct or pilot position transducer input signals (LVDT_L and LVDT_T)
Main stage (LVDT_L pin F1) and direct or pilot (LVDT_T pin E1) position transducer integrated to the valve have to be directly connected to
the driver using +15 VDC supply output available at pin F2, F3 and pin E2, E3.
Note: transducer input signals working range is +10 VDC for standard or 4 + 20 mA for /C option and cannot be reconfigured via software
(input signals setting depends to the driver set code).

10.7 Possible combined options: /AC, /Al, /ACI

@ MAIN SOFTWARE PARAMETER SETTINGS

For detailed descriptions of settings, wirings and installation procedures, please refer to the user manual included in the E-SW-SETUP programming
software:

E-MAN-BM-LEB - user manual for E-BM-TEB and E-BM-LEB digital drivers
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12| OVERALL DIMENSIONS [mm]

overall dimension with
assembled connectors

il

17

2

f

114 22

A,B,D,E,F connectors included

DIN rail
dimensions

/]

e

StosAmnr -
Eimaromnae

®

(*) Space to remove the connectors

(1) F connector is available only for LEB

13 INSTALLATION

To wire cables in the connectors:
1. insert cable into the termination
2. turn screw with a screwdriver

2
= -/ P
Note: max conductor size: 2,5 mm?

tightening torque: 0,4 + 0,6 Nm

To extract the connectors:
1. push lever
2. pull connector

To insert the connectors:
1. push the connector in its slot

To unlock the driver from the DIN rail:
1. pull down the locking slide with a screwdriver
2. rotate up the driver

EonLeanrasn 20

Note: all connectors are supplied with a mechanical coding. This feature ensures a unique insertion of each connector in the own slot.

(e.g. connector A can not be inserted into connector slot of B,D,E,F)
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Digital electronic E-BM-RES drivers

DIN-rail format, for proportional valves with integral pressure transducer
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CANopen

E-BM-RES- BP
PROFIBUS DP
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E-BM-RES- EH

EtherCAT

Bias

Scale Linearization

Ramps

I~

Enhanced
Diagnostic

o
o

USB port

-

Real-time
Fieldbus
Reference

2

Connectors (2 included

1] MODEL CODE

Table GS203-5/E

E-BM-RES

Digital drivers (@ control, in closed loop, the
regulated pressure of direct and pilot opera-
ted proportional valves according to the
electronic reference input signal.

E-BM-RES operate direct and pilot operated
relief/reducing control valves with integral
pressure transducer.

Atos PC software allows to customize the dri-
ver configuration to the specific application
requirements.

Electrical Features:
e 7 fast plug-in connectors @
e Mini USB port ® always present

¢ DB9 CANopen & and PROFIBUS DP ®
communication connector

e RJ45 EtherCAT communication connectors
® output and @ input

e 3 leds for diagnostics (®) (see 4.1)

e Pressure transducer input signal 4 + 20 mA

e +5 Vpc output supply for external reference
potentiometer

e Electrical protection against reverse pola-
rity of power supply

e Operating temperature range: -20 + +60 °C

e Plastic box with IP20 protection degree
and standard DIN-rail mounting

e CE mark according to EMC directive

Software Features:

® |ntuitive graphic interface

e Setting of valve’s functional parameters:
bias, scale, ramps, dither, PID gains

e 4 factory pre-set dynamic response setting to
match different hydraulic conditions (see 8.1)

e Linearization function for hydraulic regulation

e Complete diagnostics of driver status

e |nternal oscilloscope function

¢ |n field firmware update through USB port

Fieldbus Features:

e Valve direct communication with machine
control unit for digital reference, diagno-
stics and settings

¢ Fieldbus execution allow to operate the val-
ves via fieldbus or via analog signals avai-
lable on the connectors (see 4.2)

| E-BM - |IRES| - | NP

- |01H

/

Off-board electronic driver
in DIN rail format

RES = digital full driver,
for valves with pressure transducer

Fieldbus interface - USB port always present:
NP = Not Present

BC = CANopen

BP = PROFIBUS DP

EH = EtherCAT

Options:

Set code (see section[5])

Series number

A= max current limitation for Ex-proof valves
I = current reference input and monitor 4 + 20 mA
(omit for voltage reference and monitor input 0 +10 Vbc)

01H = for single solenoid proportional valves

| 2| VALVES RANGE

Valves Relief

Reducing

Compensator

Industrial
Tech table

RZMO
FS010, FS067

AGMZO
FS040

LIMZO
FS305

RZGO
FS020, FS075

AGRCZO
FS055

LIRZO
FS305

Liczo
FS305

Ex-proof
Tech table

RZMA
FX035

AGMZA
FX035

LIMZA
FX325

RZGA
FX065

AGRCZA
FX065

LIRZA
FX325

LICZA
FX325

GS203
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3| MAIN CHARACTERISTICS

Power supply Nominal : +24 Ve
(see 6.1, 6.4) Rectified and filtered  : VRus = 20 + 32 Vmax (ripple max 10 % Vrp)
Max power consumption 50 W

Current supplied to solenoids

ImMax = 2.7 A with +24 VVoc power supply to drive standard proportional valves (3,
Imax = 2.5 A with +24 VVoc power supply to drive ex-proof proportional valves (3,2 Q solenoid) for /A opt

2 Q solenoid)

ion

; ; Voltage: maximum range =10 Vbc Input impedance: Ri > 50 kQ
Analog input signals (see 6.2) Current: maximum range +20 mA Input impedance: Ri = 500 Q
; Voltage: maximum range O ~ 10 Vbc @ max 5 mA
Monitor output (see 6.3) Current: maximum range 0 + 20 mA @ max 500 Q load resistance

Enable input (see 6.5)

Range : 0 + 9 Voc (OFF state), 15 + 24 Voc (ON state), 9 + 15 Vboc (not accepted); Input impedance: Ri > 87 kQ

Output supply (see 6.8)

+5 Vbc @ max 10 mA : output supply for external potentiometer

Fault output (see 6.6)

Output range : 0 + 24 Voc (ON state = VL+ [logic power supply] ; OFF state
external negative voltage not allowed (e.g. due to inductive loads)

0V) @ max 50 mA,;

Pressure transducer power supply

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465; E-ATRA-7 for ex-proof, see tech table GX800)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
power supplies level, pressure transducer failure, alarms history storage function

Format

Plastic box ; IP20 protection degree ; L 35 -H 7,5 mm DIN-rail mounting as per EN60715

Operating temperature

-20 + +60 °C (storage -25 + +85 °C)

Mass

Approx. 330 g

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

Compliance RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006
o USB CANopen PROFIBUS DP EtherCAT
Communication interface Atos ASCIl coding | EN50325-4 + DS408 EN50170-2/IEC61158 IEC61158
- ; not insulated optical insulated optical insulated Fast Ethernet
Communication physical layer USB 2.0 + USB OTG | CAN 1SO11898 100 Base TX

Recommended wiring cable

LiYCY shielded cables: 0,5 mm?2 max 50 m for logic -

1,5 mm? max 50 m for power supply and solenoids

Max conductor size (see 10)

2,5 mm?

Note: a maximum time of 500 ms (depending on communication type) have be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.

| 4| CONNECTIONS AND LEDS

mmﬁms
EQ SO

E-BM-RES-NP
A,B,C,E,F,G,H connectors included

I
&
3
H
B

atos A

PwO —|

L1
sio—{-2 (L) DIAGNOSTIC LEDS

use s10—1-13 (see 4.1)
$2 O --4{- not used
4 3 2 1 i 4 3 2 1 i F 1.2 3 4 % i 12 3 4
EtherCAT
CONNECTOR
| (2) CANopen - (5) PROFIBUS DP (female - OUTPUT)
CONNECTOR CONNECTOR
I
= | caneren (male) (female) | (5) EtherCAT
CONNECTOR
e WO (female - INPUT)
sTO sTO
usB uss ([~ 310 uUsB usB uss |~ uUsB
CONNECTOR s20 CONNECTOR CONNECTOR 520 CONNECTOR
always present always present always present always present
(female) fecoofessd (female) (female) @ (female)

4.1 Diagnostic LEDs@

Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

LED COLOR FUNCTION FLASH RATE | DESCRIPTION

OFF Power supply OFF D~

L1 GREEN PW i o L1
ON Power supply ON sTO —- 12
OFF Fault present uss[] s1O—L3

L2 GREEN ST s2 O —-y1-not used
ON No fault =
OFF PWM command OFF

L3 YELLOW S1
ON PWM command ON

GS203
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4.2 Connectors - 4 pin

4.3

Communication connectors @ -@-®-® - @

(® USB connector - Mini USB type B always present

(1) shield connection on connector’s housing is recommended

CONNECTOR| PIN SIGNAL | TECHNICAL SPECIFICATIONS NOTES
A1 |V+ Power supply 24 Voc  (see 6.1) Input - power supply
A A2 |VO Power supply O Voc (see 6.1) Gnd - power supply
A3 |VL+ Power supply 24 Voc for driver’s logic and communication (see 6.4) Input - power supply
A4 |VLO Power supply 0 Voc for driver’s logic and communication (see 6.4) Gnd - power supply
B1 |ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO (see 6.5) Input - on/off signal
B B2 |FAULT Fault (0 Vbc) or normal working (24 Voc), referred to VLO (see 6.6) Output - on/off signal
B3 |VLO Ground for ENABLE and FAULT Gnd - digital signals
B4 |EARTH Connect to system ground
C1 |SOL_S1- Negative current to solenoid S1 Output - power PWM
C C2 |SOL_S1+ Positive current to solenoid S1 Output - power PWM
C3 |[NC Do not connect
C4 |NC Do not connect
E1 |VF +24V Power supply +24 Vbc Output - power supply
E2 |TR+ Positive pressure transducer input signal: +20 mA maximum range (see 6.7) Input - analog signal
E Defaultis 4 + 20 mA Software selectable
E3 |NC Do not connect
E4 |AGND Common gnd for signals and external potentiometer
F1 |+5V_REF External potentiometer power supply +5 Voc @ 10mA (see 6.8) Output - power supply
F2 |p INPUT4+ Positive pressure reference input signal: £10 Voc / £20 mA maximum range (see 6.2) Input - analog signal
F - Defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
F3 |INPUT- Negative pressure reference input signal for P_INPUT+ Input - analog signal
F4 |-5V_REF External potentiometer power supply -5 Vbc @ 10mA  (see 6.8) Output - power supply
G1 |EARTH Connect to system ground
G2 |AGND Analog ground for monitor and external potentiometer Gnd - analog signal
G G3 |NC Do not connect
G4 |P MONITOR Pressure monitor output signal: 0 = 10 Voc /0 + 20 mA maxw'mgm range (see 6.3) Output - analog signal
- Default are 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
H1 |VLO Power supply 0 Voc for digital input (see 6.4) Gnd - power supply
H H2 |D_IN1 Pressure PID selection, referred to VLO (see 6.9) Input - on/off signal
H3 |D_INO Pressure PID selection, referred to VLO (see 6.9) Input - on/off signal
H4 |VL+ Power supply 24 Voc for digital input (see 6.4) Output - power supply
Pressure transducer connections Coil connection
®
: TR+ TR E-ATR @ SOL_S1-
(f-UF s2ev L '[F;;ensssgﬂier 5 éﬁel\t/:?ri?:al connector
current 4 + 20 mA (see Gi5465) «| [SOL_S1+ N
Potentiometer connection
@ E-ATRA
pressure
transducer
® SHIELD - grey (see GX800) | INPUT-
4| TR+ L0 Vout -biack | AGND (1) . 10k
vy TV red :E @ @ .

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | +5V_USB | Power supply 2 | CAN_L Bus line (low)

2 |D- Data line - 3 | CAN_GND | Signal zero data line

3 | D+ Data line + 5 | CAN_SHLD| Shield

4 |ID Identification 7 | CAN_H Bus line (high)

5 | GND_USB | Signal zero data line

(® BP fieldbus execution, connector - DB9 - 9 pin (® @ EH fieldbus execution, connector - RJ45 - 8 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | SHIELD T | TX+ Transmitter - white/orange

3 | LINE-B Bus line (low) 2 | RX+ Receiver - white/green

5 | DGND Data line and termination signal zero 3 | TX- Transmitter - orange

6 | +5V Termination supply signal 6 | RX- Receiver - green

8 | LINE-A Bus line (high)

GS203

(1) As alternative the AGND on pin E4 can be used

@ BC fieldbus execution, connector - DB9 - 9 pin
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5| SET CODE

The basic calibration of electronic driver is factory preset, according to the proportional valve to be coupled. These pre-calibrations are identi-
fied by the set code at the end of driver's model code (see section ). For correct set code selection, please include in the driver order also
the complete code of the coupled proportional valve. For further information about set code, please contact Atos technical office.

| 6| POWER SUPPLY AND SIGNALS SPECIFICATIONS

Atos digital drivers are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).

Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in the user manuals included in
the E-SW-* programming software. Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate
safety functions, like to switch-ON/OFF the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid
technology systems and components-hydraulics, ISO 4413).

6.1 Power supply (V+ and V0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of double power supply see 6.4.
A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

6.2 Pressure reference input signal (P_INPUT+)
The driver controls in closed loop the current to the valve pressure proportionally to the external reference input signal.
Reference input signal is factory preset according to selected valve code, defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.
Drivers with fieldbus interface (BC, BP, EH) can be software set to receive reference signal directly by the machine control unit (fieldbus reference).
Analog reference input signal can be used as on-off commands with input range 0 + 24Voc.
6.3 Pressure monitor output signal (P_MONITOR)
The driver generates an analog output signal proportional to the actual pressure of the valve; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, fieldbus reference).
Monitor output signal is factory preset according to selected valve code, defaults settings are 0 +10 Voc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of 0 +10 Voc or 0 + 20 mA.
6.4 Power supply for driver’s logic and communication (VL+ and VLO0)
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
The separate power supply for driver's logic on pin A3 and A4, allow to remove solenoid power supply from pin A1 and A2 maintaining
active the diagnostics, USB and fieldbus communications.
A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.
6.5 Enable input signal (ENABLE)
To enable the driver, supply 24 Voc on pin B1: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
6.6 Fault output signal (FAULT)
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal broken for 4 + 20 mA input, etc.).
Fault presence corresponds to 0 VDC, normal working corresponds to 24 Voc.
Fault status is not affected by the Enable input signal.
6.7 Pressure transducer integrated to the valve, input signal (TR+)
Analog pressure transducer integrated to the valve, has to be directly connected to the driver.
Analog input signal is factory preset according to selected driver code, default is 4 + 20 mA.
Input signal can be reconfigured via software, within a maximum range of + 20 mA.
6.8 Output supply for external potentiometer (+5V_REF) - not available for EH version
The reference analog signal can be generated by one external potentiometer directly connected to the driver, using the £5 Voc supply output
available at pin F1 and F4.
Note: using an external potentiometer, the reference input signal must be set via software at 0 + 5 Voc (default 0 +10 Voc, see 6.2)

6.9 PID selectlpn (D_‘INO and D_IN‘!) . PID SET SELECTION
Two on-off input signals are available on the pin H2 and H3 to select one of the four pressure
PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Supply a 24 Voc or a 0 Voc on pin H2 and/or pin H3, to select one of the PID settings as indica- Ho 0 24 Voo 0 24 Voo
ted by binary code table at side. Gray code can be selected by software.
Refer to dynamic response for function description (see 8.1). H3 0 0 24 Voc | 24 Voc

6.10 Possible combined options: /Al

VALVE SETTINGS AND PROGRAMMING TOOLS USB connection
Valve's functional parameters and configurations, can be easily set and optimized using Atos
E-SW programming software connected via USB to the digital driver. E-C-SB-USB/BM cable

For fieldbus versions, the software permits valve's parameterization through USB also if the
driver is connected to the central machine unit via fieldbus.
The software is available in different versions according to the driver's options (see table GS500):
E-SW-BASIC support: NP (USB)  IL(IO-Link)  PS(Serial) IR (Infrared)
E-SW-FIELDBUS support: BC (CANopen) BP (PROFIBUS DP)  EH (EtherCAT)

EW (POWERLINK) EI (EtherNet/IP) EP (PROFINET)
E-SW-*/PQ support: valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ) E-A-SB-USB/OPT isolator

WARNING: drivers USB port is not isolated! For E-C-SB-USB/BM cable, the use of | Note: ) )
isolator adapter is highly recommended for PC protection not compatible with Bluetooth adapter E-A-SB-USB/BTH
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MAIN SOFTWARE PARAMETER SETTINGS

The following is a brief description of the main settings and features of digital drivers. For a detailed descriptions of available settings, wirings and
installation procedures, please refer to the user manual included in the E-SW programming software:

E-MAN-BM-RES - user manual for E-BM-RES

8.1

8.2

8.3

8.4

8.5

8.6

Smart tuning
Smart tuning allows to adjust the valve dynamic response in order to match different hydraulic conditions and performance requirements.
The valve is provided with 3 factory settings for the pressure control:

- dynamic fast response time for best dynamic performances. Default factory setting for pressure valves
- balanced average response time suitable for major applications
- smooth attenuated response time for slow regulation without overshoots

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances
can be further customized directly tuning each single control parameter.

Below indications have to be considered as a general guideline, being affected by hydraulic circuit stiffness, working flow and dead volume.

High stiffness - Low flow - Small volume Low stiffness - High flow - Large volume

1 2
Ref 1 2 3 Ref /\

e [ TS —°

4 RNV

s

1 = dynamic S 60 1 = dynamic © , L/
2 =palanced 5 2 =Dbalanced 3 / /
3 = smooth 3 0 3 = smooth 2 40

< / o

nY BRV/4

Time Time

Pressure transducer failure

This function is available only for pressure transducer input configured in current as 4 + 20 mA.

In case of pressure transducer failure, the valve's reaction can be configured through Atos E-SW software to:

- cut off the current to solenoid, therefore the regulated pressure will be reduced to minimum value (default setting)

- automatically switch the pressure control from closed loop (dynamic, balaced, smooth) to open loop, to let the valve to temporarily operate with
reduced regulation accuracy

Scale 8.3, 8.4 - Scale, Bias & Threshold
Scale function allows to set the maximum current supplied to the solenoid, corresponding to

the max pressure valve regulation, at maximum reference signal value. driver regulation

This regulation allows to adapt the maximum current supplied from the driver to the specific Scale
nominal current of the pressure proportional valves to which the driver is coupled; it is also -

useful to reduce the maximum valve regulation in front of maximum reference signal.

Bias and Threshold Bias

Pressure proportional valves may be provided with a dead band in the hydraulic regulation

corresponding to their switch-off status. roforence
This dead band discontinuity in the pressure valve’s regulation can be compensated by activa- Threshold

ting the Bias function, which adds a fixed preset Bias value to the reference signal (analog or
fieldbus external input).

The Bias function is activated when the reference signal overcomes the Threshold value,
preset into the driver. 8.5 - Ramps
The Bias setting allows to calibrate the Bias current to the specific pressure proportional reference
valve to which the driver is coupled.

The Threshold setting is useful to avoid undesired valve regulation at zero reference signal
when electric noise is present on the analog input signal: smaller threshold reduces the refe- i
rence signal dead band, greater values are less affected by electric noise presence. ; !
If fieldbus reference signal is active (see 6.2), threshold should be set to zero. ‘ —
Refer to the programming manuals for a detailed description of other software selectable Bias driver regulation
functions. /

Ramps t
The ramp generator allows to convert sudden change of electronic reference signal into
smooth time-dependent increasing/decreasing of the current supplied to the solenoid.
Different ramp mode can be set: . o
- single ramp for any reference variation 8.6 - Linearization
- two ramps for increasing and for decreasing reference variations driver regulation
Ramp generator is useful for application where smooth hydraulic actuation is necessary to
avoid machine vibration and shocks.
If the pressure proportional valve is driven by a closed loop controller, the ramps can lead to unsta-
ble behaviour, for these applications ramp function can be software disabled (default setting).

_Scale

Linearization - E-SW level 2 functionality Bias
Linearization function allows to set the relation between the reference input signal and the
controlled valve’s pressure regulation. Linearization is useful for applications where it is
required to linearize the valve’s pressure regulation in a defined working condition. reference
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| 9| OVERALL DIMENSIONS [mm]

overall dimension with
assembled connectors

ams A
©

5

wsf] =10

s20

45

A, B, C, E, F, G, H connectors included

DIN rail
dimensions

f )

Yo}
(S}

1175

(*) Space to remove the connectors

INSTALLATION

To wire cables in the connectors:
1. insert cable into the termination
2. turn screw with a screwdriver

v

=
—_— 77 B

Note: max conductor size: 2,5 mm?
tightening torque: 0,4 + 0,6 Nm

To extract the connectors:
1. push lever
2. pull connector

To insert the connectors:
1. push the connector in its slot

To unlock the driver from the DIN rail:
1. pull down the locking slide with a screwdriver

2. rotate up the driver

(eg. connector A can not be inserted into connector slot of B, C, E, F, G, H)

02/25 GS203

Note: all connectors are supplied with a mechanical coding. This feature ensures a unique insertion of each connector in the own slot
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Digital electronic E-BM-AES drivers

DIN-rail format, for proportional valves without transducer

Ce “

PWO

20

E-BM-AES- NP
Not Present

sTO—]
no=>®

E-BM-AES- BC
CANopen

@ ]

2 | proFIBUS

WO

sTO
s10

EthercAT
o)
sTO

usa(f] =10
]

520

20 @

legedeced

E-BM-AES- BP
PROFIBUS DP

E-BM-AES- EH
EtherCAT

Scale

Bias

Linearization

Ramps

I~

Real-time
Fieldbus @/
Reference

Enhanced
Diagnostic

USB port

-

Hydraulic
Power
Limitation
(option /W)

Connectors @ included

1| MODEL CODE

Table GS050-5/E

E-BM-AES

Digital drivers (D control the current to the
solenoid of Atos proportional valves without
transducer, according to the electronic
reference input signal.

E-BM-AES operate direct and pilot opera-
ted proportional valves ZO-A without tran-
sducer.

Atos PC software allows to customize the
driver configuration to the specific applica-
tion requirements.

Electrical Features:
e 7 fast plug-in connectors @
e Mini USB port ® always present

e DB9 CANopen @ and PROFIBUS DP (5
communication connector

e RJ45 EtherCAT communication connec-
tors (& output and @) input
e 4 |eds for diagnostics (®) (see 4.1)

e +5 Voc output supply for external reference
potentiometer

e Electrical protection against reverse pola-
rity of power supply

¢ Operating temperature range: -20 + +60 °C

e Plastic box with IP20 protection degree
and standard DIN-rail mounting

e CE mark according to EMC directive

Software Features:

* |ntuitive graphic interface

e Setting of valve’s functional parameters:
bias, scale, ramps, dither, PID gains

e Linearization function for hydraulic regulation

e W option max power limitation function

e Complete diagnostics of driver status

e |nternal oscilloscope function

e |n field firmware update through USB port

Fieldbus Features:

o Valve direct communication with machine
control unit for digital reference, diagno-
stics and settings

e Fieldbus execution allow to operate the
valves via fieldbus or via analog signals
available on the connectors (see 4.2)

| E-BM

AES| -

NP | - |[01H| /

Off-board electronic driver
in DIN rail format

AES = digital full driver,

for valves without transducer

Fieldbus interface - USB port always present:

NP = Not Present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

Options:
A= max current limitation for Ex-proof valves
C= current feedback 4 + 20 mA for remote

Series number

transducer, only in combination with option W

I = current reference input 4 + 20 mA

(omit for standard voltage reference input +10 Voc)

W= power limitation function

01H = for single solenoid proportional valves
05H = for double solenoid proportional valves

| 2] VALVES RANGE

Valves Pressure Directional Cartridge Flow
RZGO LIMZO
Industrial | RZMO RZME HZGO RZGE DHZO | DHZE | DPZO | LIRZO QVHZO | QVHZE
HMZO |CART RZME| KZGO | CART RZGE| AGMZO | AGMZE | AGRCZO |DHRZO | DHRZE |DKZOR| DKZE | DPZE | LICZO |QVKZOR| QVKZE
Tech table | FS007 FO05 FS015 Fo12 FS035 | FO30 FS050 | FS025 | F022 | FS160 | F150 | FS170 | FS300 FS410 F400
FS065 FS070 F171
RZGA LIMZA
Ex-proof RZMA HZGA DHZA LIRZA QVHZA
HZMA KZGA AGMZA AGRCZA |DHRZA - DKZA - DPZA | LICZA QVKZA
Tech table | FX010 FX040 FX010 FX040 | FX070 FX100 FX200 | FX300 FX400

GS050
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3| MAIN CHARACTERISTICS

Power supply
(see 5.1,5.2)

Nominal
Rectified and filtered

1 +24 Voc

1 VRMs = 20 + 32 Vmax (ripple max 10 % Vpp)

Max power consumption

50 W

Current supplied to solenoids

Imax = 2.7 A with +24 Vioc power supply to drive standard proportional valves (
Imax = 2.5 A with +24 Voc power supply to drive ex-proof proportional valves (

Q solenoid)

3,2
3,2 Q solenoid) for /A option

Analog input signals (see 5.3)

Voltage: maximum range +10 Voc Input impedance: Ri > 50 kQ
Current: maximum range £20 mA  Input impedance: Ri =500 Q

Monitor output (see 5.4)

Voltage: maximum range +5Voc ~@max 5 mA

Enable input (see 5.5)

Range : 0 + 9 Voc (OFF state), 15 + 24 Voc (ON state), 9 + 15 Voc (not accepted); Input impedance: Ri > 87 kQ

Output supply (see 5.8)

+5 Vbc @ max 10 mA : output supply for external potentiometer

Fault output (see 5.6)

Output range : 0 = 24 Voc (ON state = VL+ [logic power supply] ; OFF state = 0 V) @ max 50 mA,
external negative voltage not allowed (e.g. due to inductive loads)

Pressure transducer power supply

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465; E-ATRA-7 for ex-proof, see tech table GX800)

(only for /W option)

Alarms Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
power supplies level, pressure transducer failure

Format Plastic box ; IP20 protection degree ; L 35 - H 7,5 mm DIN-rail mounting as per EN60715

Operating temperature

-20 + +60 °C (storage -25 + +85 °C)

Mass

Approx. 330 g

Additional characteristics

Short circuit protection of solenoid current supply; current control by P.I1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

Communication interface USB CANopen PROFIBUS DP EtherCAT
Atos ASCII coding EN50325-4 + DS408 EN50170-2/IEC61158 IEC61158
- ’ not insulated optical insulated optical insulated Fast Ethernet
Communication physical layer USB 2.0 + USB OTG | CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables: 0,5 mm?max 50 m for logic - 1,5 mm? max 50 m for power supply and solenoids

Max conductor size (see 9)

2,5 mm?

Note: a maximum time of 500 ms (depending on communication type) have be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.

| 4| CONNECTIONS AND LEDS

ﬁ@ EtherCAT
z CONNECTOR
(4) CANopen i | (= PROFIBUS DP (female - OUTPUT)
CONNECTOR g CONNECTOR
(male) E LeJ (female) . i EtherCAT
i Fnereat CONNECTOR
WO G WO WO (female - INPUT)
sTO sTO sTO sTO
usa 510 usB usa 310 usB usa 310 usB usa 310 usB
520 @ CONNECTOR 520 @ CONNECTOR 520 @ CONNECTOR 520 @ CONNECTOR
always present always present always present always present
i (female) i i (female) T (female) (female)
E-BM-AES-NP E-BM-AES-BC E-BM-AES-BP E-BM-AES-EH

A,B,C,F,G,H connectors included; E connector is available only for /W option

atos A

H
B

oW O —- L1
STO—-L2 ® DIAGNOSTIC LEDS

$10—-L3 (see 4.1)
20— L4

4.1 Diagnostic LEDs @

Four leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

LED COLOR FUNCTION FLASH RATE | DESCRIPTION

OFF Power supply OFF et

L1 GREEN PW PwO —H L1
ON Power supply ON sto L2
OFF Fault present usa[f] 1O —rlL3

L2 GREEN ST P s20 14
ON No fault L
OFF PWM command OFF

L3 and L4 YELLOW S1and S2
ON PWM command ON
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4.2 Connectors - 4 pin

CONNECTOR| PIN SIGNAL | TECHNICAL SPECIFICATIONS NOTES

Al |V+ Power supply 24 Voc (see 5.1) Input - power supply

A A2 VO Power supply 0 Voc (see 5.1) Gnd - power supply
A3 |VL+ Power supply 24 Voc for driver’s logic and communication (see 5.2) Input - power supply
A4 |VLO Power supply O Voc for driver’s logic and communication (see 5.2) Gnd - power supply
B1 |ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VLO (see 5.5) Input - on/off signal

B B2 |FAULT Fault (0 Voc) or normal working (24 Voc), referred to VLO (see 5.6) Output - on/off signal
B3 |VLO Ground for ENABLE and FAULT Gnd - digital signals
B4 |EARTH Connect to system ground
C1 |SOL_S1- Negative current to solenoid S1 Output - power PWM

C C2 |SOL_S1+ Positive current to solenoid S1 Output - power PWM
C3 [SOL_S2- Negative current to solenoid S2 Output - power PWM
C4 |SOL_S2+ Positive current to solenoid S2 Output - power PWM
E1 |VF +24V Power supply +24 Vboc Output - power supply
E2 TR Positive pressure transducer input signal: £10 Vbc / £20 mA maximum range (see 5.7) Input - analog signal

E + Default are 0 + 10 Voc for standard and 4 + 20 mA for /C option Software selectable

. E3 |NC Do not connect
available only - -
for /W option | E4 |AGND Common gnd for transducer power, signals and external potentiometer

F1 |+5V_REF External potentiometer power supply +5 Voc @ 10mA  (see 5.8) Output - power supply
Fo |INPUT Positive reference input signal: £10 Vbc / +20 mA maximum range (see 5.3) Input - analog signal

F + Default are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
F3 |INPUT- Negative reference input signal for INPUT+ Input - analog signal
F4 |-5V_REF External potentiometer power supply -5 Voc @ 10mA  (see 5.8) Output - power supply
G1 |EARTH Connect to system ground
G2 |AGND Analog ground for monitor and external potentiometer Gnd - analog signal

G Only for /W option, 2nd monitor output signal: £5 Vbc maximum range (see 5.4) Output - analog signal
G3 |MONITOR2 | poy it js 0 - 5 Ve Software selectable

Monitor output signal: £5 Vboc maximum range (see 5.4) Output - analog signal

G4 |[MONITOR | pefayitis +5 Voo (1V = 1A) Software selectable
H1 |VLO Power supply O Voc for digital input (see 5.2) Gnd - power supply

H H2 |D_IN1 Digital input O + 24Voc, referred to VLO Input - on/off signal
H3 |D_INO Digital input 0 + 24Voc, referred to VLO Input - on/off signal
H4 |VL+ Power supply 24 Voc for digital input (see 5.2) Output - power supply

Pressure transducer connections - only for /W option

Voltage E-ATR

pressure
transducer
(see GS465)

VO

S

Current E-ATR Current E-ATRA
pressure pressure
transducer @ transducer
(see GS465) (see GX800)
T e SHIELD - grey
@ TR @ 3]l TR+ = Vout - black | _~
V+ 2 VFe2aV Vi - red |

Coils connection

SOL_S1-

valve's
electrical connector

©

valve's
electrical connector

W =

for 1 single solenoid valve

4.3 Communication connectors @ -@-®-® - @

AGND (1)

for 1 double solenoid valve

-5V_REF

10kQ

(® USB connector - Mini USB type B always present @

(1) As alternative the AGND on pin E4 can be used (only /W option)

BC fieldbus execution, connector - DB9 - 9 pin

(1) shield connection on connector’s housing is recommended

GS050

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | +5V_USB | Power supply 2 | CAN_L Bus line (low)

2 | D- Data line - 3 | CAN_GND | Signal zero data line

3 | D+ Data line + 5 | CAN_SHLD| Shield

4 |ID Identification 7 |CAN_H Bus line (high)

5 | GND_USB | Signal zero data line

(® BP fieldbus execution, connector - DB9 - 9 pin (® @ EH fieldbus execution, connector - RJ45 - 8 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | SHIELD 1 | TX+ Transmitter -  white/orange

3 | LINE-B Bus line (low) 2 | RX+ Receiver - white/green

5 | DGND Data line and termination signal zero 3 |TX- Transmitter - orange

6 | +5V Termination supply signal 6 | RX- Receiver - green

8 | LINE-A Bus line (high)
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E POWER SUPPLY AND SIGNALS SPECIFICATIONS

Atos digital drivers are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).

Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in the user manuals included in
the E-SW-* programming software.

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, 1SO 4413).

5.1 Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase

rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.
In case of double power supply see 5.2.

& A safety fuse is required in series to each power supply: 2,5 A time lag fuse.

5.2 Power supply for driver’s logic and communication (VL+ and VLO0)

The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

The separate power supply for driver's logic on pin A3 and A4, allow to remove solenoid power supply from pin A1 and A2 maintaining
active the diagnostics, USB and fieldbus communications.

A A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

5.3 Reference input signal (INPUT+)

The driver controls in closed loop the current to the valve proportionally to the external reference input signal.

Reference input signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Voc or + 20 mA.
Drivers with fieldbus interface (BC, BP, EH) can be software set to receive reference signal directly from the machine control unit (fieldbus refe-
rence). Analog reference input signal can be used as on-off commands with input range 0 + 24Voc.

5.4 Monitor output signals (MONITOR and MONITOR2)

The driver generates an analog output signal (MONITOR) proportional to the actual coil current of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference).

Monitor output signal is factory preset according to selected valve code, default settings is +5 Voc (1V = 1A).

Output signal can be reconfigured via software, within a maximum range of +5 Voc.

Option /W

The driver generates a second analog output signal (MONITOR?2) proportional to the actual system pressure.

The output maximum range is +5 Voc; default setting is 0 + 5 Voc.

5.5 Enable input signal (ENABLE)

To enable the driver, supply 24 Voc on pin B1: Enable input signal allows to enable/disable the current supply to the solenoid, without
removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the valve
must be disabled for safety reasons. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

5.6 Fault output signal (FAULT)

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal broken for 4 + 20 mA input, etc.)
Fault presence corresponds to 0 Voc, normal working corresponds to 24 Voc.
Fault status is not affected by the Enable input signal.

5.7 Remote pressure transducer input signal (TR+) - only for /W option

Analog pressure transducers can be directly connected to the driver.

Analog input signal is factory preset according to selected driver code, defaults are 0 + 10 Voc for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.
Note: transducer feedback can be read as a digital information throu