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CLASSIFICATION OF PROPORTIONAL VALVES

Atos code: *A* Atos code: *T* (*L*)
Open loop control (without transducer feedback) Closed loop control (with transducer feedback)
» Reference signal proportional to solenoid current » Reference signal proportional to spool stroke
* Less expensive * More expensive
* Less accurate * More accurate

* Flow forces (external disturbance) are not accounted for
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DPZO-TEB-271-L5 VAR

b T

Digital proportional directional valves, pilot operated, with one LVDT position transducer (main stage) and
positive spool overlap. Designed for closed loop position control.
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DPZO-TEB-271-L5 AT

Digital proportional directional valves, pilot operated, with one LVDT position transducer (main stage) and
positive spool overlap. Designed for closed loop position control.

v ®
—— j@ D ® @E®
LWM """""" aStasA
Closed loop - == - T
Positive overlap ~
Piloted TR I’ .‘ .
oretvor O e /,.e.—-} )/ & =i,
4 177 o dy 1 Rl 2
1 1| 1] J ) A —
@ \\\\\\§ NJ A §\ 1 Porre a conlatio | ;ue
' — " - semi anelli all’'esagono
éé@%@ég

4) ” %@—:@ Ved No:te

atos H

5



DPZO-LEB-270-L5

A B
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P T " b
Digital servoproportional directional valves, pilot operated, with two LVDT position transducers and zero
spool overlap. Designed for closed loop position control.
O leogr ¢
ni 1 | L Reference Ramps Low Pass Linearization Regulation
SMART TUNING i ol rnsiog ST — Filters )
| O [ i |: l: | 7
D D >_ 0,00 Vi — 0,0 %]
CIOSEd IOOp ﬁ] - Flow Smart Tuning
Zero overlap 3 — ry—— _
Piloted . = 5 i I W
P s S
two LVDT N B AN
Vv am Ya /i\ . [m :ﬂe >
e 8k %A 4
L 1 e e = !
5 djl @ DPZO-LEB-SN-270-L* Monttor Qutput Man‘:‘;;mnem
DPZO-LES-SN-BP-270 &
) Valve body @ Pilot valve LVOT transducer 7y USB connector
(@) Main stage Spool (&) Main stage LVOT transducer (@ Fieldbus conneclors
(@ Pilot valve (& On-board digital driver (@ Main connector




DPZO-LEB-270-15 T
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Digital servoproportional directional valves, pilot operated, with two LVDT position transducers and zero
spool overlap. Designed for closed loop position control.
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TRANSDUCER CALIBRATION PROCEDURE

ZERO OVERLAP _ ZERO spool overlap
1. Static conditions
2. Line pressure 100 bar
3. Internal reference = 0%
4. Pressure(A) = Pressure(B)
5. Move the valve and check again
-THT-8 S.10 Pressure balance
AR i |+ manual calibration + manual calibration
1. State machine: DISABLE
Pressure balance 2. Valve signal actual — 0%
+ electronic calibration |+ electronic calibration

atos H




TESTING PROCEDURE

* Flushing 3/5 min with triangular/sine wave

« Calibration of the valve (setting the zero of the transducer)
» Check response times (overshoot, response time)

» Check regulation curve
» Check frequency response (if possible)

ZERO spool overlap

Static conditions

Line pressure 100 bar

Internal reference = 0%
Pressure(A) = Pressure(B)
Move the valve and check again

Al ol A

POSITIVE spool overlap

1. State machine: DISABLE
2. Valve signal actual — 0%




DPZO PILOTING AND DRAIN CHANNELS

Stan d a r-d . DPZO-1 Pilot channels Drain channels

Internal piloting: blinded plug SP-X300F @ in X;
External piloting: blinded plug SP-X300F @) in Pp;
Internal drain:  blinded plug SP-X300F @) in Y;
External drain: blinded plug SP-X300F @ in Dr.

* internal piloting
* external draining

f * * f *

Seals material,
see section [12]:

-  =NBR
Series PE = FKM
number | BT = HNBR DPZO-2  Pilot channels

Hydraulic options (3):
B = solenoid with on-board digital driver and
LVDT transducer at side of port B of the main stage

feida A Af nilat walual

Internal piloting: Without blinded plug SP-X300F ®;
External piloting: Add blinded plug SP-X300F ®;
Internal drain:  Without blinded plug SP-X300F @);
External drain:  Add blinded plug SP-X300F @.

D = internal drain
E = external pilot pressure

| & — PISSsUIT ULy vaive for pl|01ing

atos H
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DPZO-LEB-SN-NP-270-L5

MODEL CODE

\ DPZO

-
m
w

SN |-

Servoproportional
directional valve, piloted

LEB = basic on-board digital driver (1)
LES = full on-board digital driver

nated P/Q controls, see section [6]:

SN 3 none

SP A pressure control (1 pressure transducer)
SF o force control (2 pressure transducers)

SL ¢ force control (1 load cell)

S

Fieldbus interfaces, USE port always present:

NP = Mot present

BC = CANopen
BP = PROFIBUS DP
EH = EtherCAT

EW = POWERLINK
El = EtherNet/IP
EP = PROFINET RT/IRT

Valve size 15O 4401:

1=10 2=16 4=25 4M=27 6=32 8=35
Configuration: o\ dard Option /B
A B P4 £ 4B
60 = M"E HI }I%ﬂ D’P@F + |
P T b o P T
vop A ES
o- EHIMN D o T
PT "b a' PoT
L= lineare DL = differenziale-lineare Do
P-A=Q,BT=0>
ﬁ P-B=Q/2 AT=0Q
S= ﬁ progressiva D - differenziale-progressiva
P-A=Q,B-T=0Q/2 Lo
ﬁ PB=Q/2, AT=Q

vedere 15.1 - diagramma 27

* * / *

Seals material,
see section [1g]:

- =NBR
Series PE = FKM
number BT = HNBR

Hydraulic options (3):

B = solenoid with on-board digital driver and
LVOT transducer at side of port B of the main stage
(side A of pilot valve)

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting

Electronics options (3):

C = current feedback for pressure transducer 4+20mA
(omit for std voltage +10VDC) - only LES-SP, SF, SL

F = fault signal

| = current reference input and monitor 4=20mA
(omit for std voltage +10VDC)

Q = enable signal

Z = double power supply, enable, fault and monitor
signals - 12 pin connector (4)

Safety options TUV certified - only LES (3):
U = safe double power supply SAFETY

K = safe on/off signals
CERTIFIED

See section

Per circuito rigenerativo (&
richiesta un'ulteriore vahola
di ritegno esterna) Qs

vedere 15.1 - diagramma 26

Per il controllo P/Q altemato
vedere 15.1 - diagramma 28

Per il controllo P/Q altemato
del ciclo di infezione in mac-
Ve chinari plastici

vedere 15.1 - diagramma 29

Per circuito rigenerativo
interno alla valvola

SP - Pressure Control - 1 pressure transducer

PRESSURE

TRANSDUCER e.g. DLHZO-TES- SP BP  PROFIBUS DP

SF - Force Control - 2 pressure transducers

TWO PRESSURE

TRANSDUCERS e.g. DLHZO-TES- §F -EH  EtherCAT

SL - Force Control - 1 load cell

LOAD CELL
e.g. DLHZO-TES- SL-EW  POWERLINK

one remote pressure transducer has to be
installed on the actuator's port to be controlled.
In this example the SP option regulates the
pressure on port A

two remote pressure transducers have to be
installed on the actuator's ports A and B.

The bore and rod dimensions of the actuator
have to be input into the valve software, which
calculates the relevant areas:

Al = bore area; A2 = ring area

The SF option directly controls the actuator
force (F) as result of the following calculation:
F =(PaxAl)-(PbxA2)

one load cell transducer has to be installed
between the actuator and the controlled load
The SL option directly control the actuator force

) —
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CLOSED LOOP PILOTED PROPORTIONAL VALVES - HANDS ON

Practical session:

Closed loop piloted directional proportional
(DPZO-TEB-271 S.10, DPZO-LEB-270 S.10, DPZO-LEB-271 S.20, DPZO-LEB-270 S.20)

Technical drawing overview

Positive vs null overlap

Calibration E-THT-8 S.10 & E-THT-8 S.20

Internal and external draining (blind plug installation)
Fail-safe position

Anti-rotation device installation

How to test the pilot valve (main stage open loop)

Nk~
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DHZO-A-073-L5 + E-BM-AES

H‘xﬂ

a

\

i

T

/b

Digital directional proportional valve without position transducer and with positive spool overlap, for open

loop directional controls with off-board electronic driver.

* Open loop
* Positive overlap
* Direct

\

-

*

-
: Open loop directional proportional valve

Dither frequency
Coil12V 200 Hz
Coil 24 Vv 130 Hz

Off-board electronics

13




DHZO-A-073-L5 + E-BM-AES SR 2

a \ P T /b

Digital directional proportional valve without position transducer and with positive spool overlap, for open
loop directional controls with off-board electronic.

BO® @ 8 =

— —— |
I 1 I i I R f_
"“’E 2 NN i J&m
( ) P AN 2 ( )

[ —
J
|
J
|

EeaN
==7
==V

v

)

e

J

s
\\
%,

N A ) Y
AN i&‘i A\ -




E-BM-AES

Digital drivers control the current to the solenoid of Atos proportional valves without transducer, according to
the electronic reference input signal.

CONNECTOR| PIN SIGNAL | TECHNICAL SPECIFICATIONS NOTES
Al (Vs Powaer supply 24 Voo  (see 5.1) Input - power supply
P owe r S u p p Iy ﬁ A A2 (VO Power supply 0Voc (saee 5.1) Gnd - power supply
A3 (VL+ Powear supply 24 Voc for driver's logic and communication (see 5.2} Input - power supply
A4 |VLO Powar supply 0 Voc for drivers logic and communication  (see 5.2) Gnd - power supply
E1 |EMABLE Enable {24 Voc) or disable (0 Voc) the driver, referrad to VLD (see 5.5) Input - onjofi signa
B B2 |FAULT Fault {0 Voc) or normal working (24 Woc), referred to VLD {see 5.6) Output - ongoff signal
B2 (VLD Ground for ENABLE and FAULT Gnd - digital signals
B4 (EARTH Connect to system ground
C1 [S0L_s1- Megative current to solencid 51 Output - power PWM
C C2 |80L_Si+ Positive current to solenoid S1 Output - power PWM
C urre nt (o) utp ut ﬁ C3 |soL_s2- Megative current to solencid 52 Output - powar PWA
C4 |S0L_Ss2+ Positive current to solenoid 52 Output - power PWM
E1 |VF +24V Powar supply +24 Voc Output - power supply
E2 |TRs Positive pressure transducer input signal: £10 Vioc [/ 20 m.ﬂ\_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
available only E3 [NC Do not ccr‘rac:'.. .
for W option | E4 |AGND Comman GMND for transducer power, signals and extemal potentiometer
F1 |+5V_REF External potentiometer power supply +5 Voo @ 10mA  (see 5.8) Output - power supply
Positive referance input signal: +10 Voo / +20 mA maximum range  (sea 5.3) Input - analog signa
I n p ut refe re n ce ﬁ F F2 |INPUT+ Default are +10 Voo for standard and 4 + 20 mA for /| option Software selectabla
F3 |INPUT- MNegative reference input signal for INFUT+ Input - analog signa
F4 |5V _REF External potantiomeier power supply -5 Voc @ 10mA  (ses 5.8) Output - power supply
G1 |EARTH Connect to system ground
G2 |AGND Analog ground for MOMNITOR and extermal potentiometer Gnd - analog signal
i d i it signal: +5 i 00 5.4) - analog si
G a2 |MONITOR2 g;lf;ﬁ:ig“ljof?;':gr maonitor output signal: +5 Voc maximum range  (sea 5.4) %ﬁ;ﬂa:;l:ghﬁ;a
1 i ignal: =5 X a (see5.4) - analog si
G4 MONITOR | o e (v ety oree (eeend Softwara selectable.
H1 (VLD Power supply 0 Voc for digital input  (see 5.2) Gnd - power supply
H H2 (D _IN1 Digital input 0 = 24Voc, referred to WLO Input - on/off signal
H3 (D_INO Digital input 0 = 24Voc, referred to WLO Input - on/off signa
H4 [VL+ Power supply 24 Voc for digital input {see 5.2) Output - power supply

15




DHZO-A-073-L5 + E-BM-AES

E-SW software

Signals Valve

Reference - |Internal ~

Regulation

Setpoint - 2.0%=
Demand - -0.48 A
Actual - 0,00 A
FID Out - 0,0 %
Bias Compensation Type
|Step i
Positive Bias ZERO REGULATION
0,30 A=
T 20
| [A]
0.0 sl
0,0 _,fl;
L]
1,0
Megative Bias
0,30 A= 0

<|....|....|...P q"'l""l""l}

-30

=20 <10 0 0 10

200% Threshold

t

20 30

Driver Memories
Valve

Driver Status

satvs | R
Alarm  |No Alarm

0 [ mams ]

EEE

Alarms Numb.

Digital /0
Enable (pinB1)
. Fault {(pinB2)

Paositive Scale

MAX REGULATION

270A] 27
2.0

1.0

/

01

0.1

1.0

Megative Scale 2,0 /

2708 %7

Valve datasheet

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

Valve model DHZO DKZOR
Pressure limits [bar] T ports P.AB-= 350; ports P.AB= 315.;
= 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /¥) Y = 10
Spool type L14 L1 s2 L3,83,D3 | L5,S5,D5 L3,S3,D3 L5, 85, D5
Nominal flow Ap P-T [l/min]
m Ap= 10 bar 1 45 8 18 28 45 60
Ap= 30 bar 1,7 8 14 30 50 80 105
Ap= 70 bar 2,6 12 21 45 70 120 160
Meax permissible flow (2) 4 18 30 50 70 120 160
Leakage [em?/rmin] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (atp = 315 bar)
Response time (3) [ms] <30 <40
Hysteresis < 5 [% of max regulation]
Repeatibility + 1 [% of max regulation]

Analog input [%]

Note: above performance data refer to valves coupled with Atos electronic drivers, see section [2]
(1) For different Ap, the max flow is in accordance to the diagrams in section 10.2

(2) See detailed diagrams in section 10.3

(3) 0-100% step signal, see detailed diagrams in section 10.4

16




REGULATION CURVES

The spool geometry defines the regulation curve trend

HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C 50 P»B|P—|A
Valve model DHZO DKZOR = a0 A—=>T|B—>T
- ports P, A, B = 350; ports P, A, B = 315; £ N 4
Pressure limits [barl R el et L T = 210 (250 with external drain /Y) Y = 10 £
Spool type Li14 L1 s2 L3, S3,D3 | L5, S5,D5 L3, S3,D3 Ls, S5, D5 g' 30
Nominal flow Ap P-T [l/mir, I | o \ \ / f
a—
1 Ap= 10 bar 1 45 8 18 28 45 60 5 \ R \7 7/ 3
Ap=30bar| 17 8 14 30 50 80 105 g 20 "NERERN YA
Ap= 70 bar 2,6 12 21 45 70 120 160 S 9B \ \ / 9A
Max permissible flow (2) 4 18 30 50 70 120 160 9 10 < \\ //
Leakage [em?min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (atp = 315 bar) T \ \ //
Response time (3) [ms] <30 <40 0 Y
Hysteresis < 5 [% of max regulation] -100 -80 -60 -40 -20 0 20 40 60 80 100
Repeatibility + 1[% of max regulation]
: — : Stroke [% of max]
Note: above performance data refer to valves coupled with Atos electronic drivers, see section [2] DHZO
(1) For different Ap, the max flow is in accordance to the diagrams in section 10.2
(2) See detailed diagrams in section 10.3 7=L5 8 =55 9A = D5 (P —> A, A — T)
(3) 0-100% step signal, see detailed diagrams in section 10.4 9B = D5 (p —-B B— T)
" & | Rozs ‘ 1s-g ] L e ‘ ‘ e |
-2 RPe2 025 2o s ROS - FL 8 ’ RO.25
dul / g \\ Z // % ‘ ‘ . ) / ’;‘ g
7 / | BN \\7 i ?hi /// il =T # / ¥ «‘J
o N W ool oI A
LN == —1'® I B i
S AN - [P I FERRZ 81 (14 a1
1x30° 0! ROV ROS / 0.25x45 025 o | | 025x45° | 7 ROS\/ ~RO5 / 025x45° RYE
-///‘-75_ ‘ ‘ ‘_ 175 170 /‘f = ‘ — /-/I// | ‘ ‘ | ‘ ‘ Eied H
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B

DHZO-AEB-073-L5 T

T /b

Digital directional proportional valve without position transducer and with positive spool overlap, for open
loop directional controls with on-board electronic driver.

Open loop
Positive overlap
Direct

DHZO-A-073-L5

18



OPEN LOOP PROPORTIONAL VALVES - HANDS ON

Practical session:
Open loop directional proportional (DHZO-A-073, DHZO-AEB-073)

Technical drawing overview

E-BM-AES setup

Regulation setting: bias & scale

Regulation curve with & without regulation setting
Various spool types & their characteristic curves overview
Dither frequency effect on regulation curve

Sl

19



B P4

DKZE-TID-171-D5 i o

b T

Digital high performance proportional directional valves, direct operated, with LVDT position transducer and
positive spool overlap. Designed for closed loop position control.

€ ® ®

B I ==
EEI @- =2=F ;E o o jj J: Reference
E :f mﬂ E a D Py Reference Ramps '—°"I" :::5 Linearization Regulation
* Closed loop ﬁ[a iy ﬁ "Wao U, -— Armdog Far | e Fin >
.. HHFEE ] v‘%:::: ?;E_.' >— 4,49 el f— 35,8 Y el b_‘ H ]l_‘ H ]ﬂ M =
* Positive overlap t  BHEF —ood3 —_ ] L :
. ~\
* Direct )
- /) Flow PID Out F=ole Flow Demand Lithey
-I !J BB__ ﬂ 54,7 Yo} II — 35,5 % e
| q @ 4 d d 4 ] M
1| NI W/ .
__________ A B I
L 5\ _:.i"\.::::.i """" /r Transducer Flow Actusl
| ~ - ~
- P Iy re e S ':@ ~ ] e . il -~
'@.) 1 \2:" k:@ 4 i IL‘ -
DKZE-TID-NP-17*
@ valve body ® On-board digital driver
@ Spool @ USB connector
® Proportional solenoid @ Main connector

@ LVDT transducer
ct > A
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DLHZO-TEB-040-L3

N
x

Digital servoproportional directional valves, direct operated, with LVDT position transducer and zero spool

overlap. Single solenoid and sleeve execution for best performance in closed loop position control.

Closed loop
Zero overlap
Sleeve execution

Direct

SH.INR'I' 'I'I.IHIH-G

() Valve body
& Spool
@ Sleave

) Proportional solenoid

(5 LVDT transducer

DLKZOR-TES-SN-BC-160

(& On-board digital driver

7)) USBE connector
(® Feldbus connector
@ Main connector

NN

N/
]
j "
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DLHZO-TEB-040-L3 I

a \ P T / b

The fail-safe position depends on the washers

| DLHZO |-| TES |- NP|-| 0 | |40

DLHZO = size 06
DLKZOR = size 10

TEB = basic on-board digital driver
TES = full on-board digital driver

SN|-

SMART TUNING EE
Alternated P/Q controls, see section | 7]:
ClOSEd |OOp = SN = none
H Only for TES:

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

Zero overlap
Sleeve execution

10-Link interface, only for TEB, see section E:

D| rect NP = Not present IL =I10-Link
Fieldbus interfaces, only for TES, see section[&|: CONFIGURATION LINEAR
gg - ggmgsgﬁm EW = POWERLINK . Lo 1520 me DEIOR)
. e |
Valve size IS0 4401 0=06  1=10 st . _ -
DLKZOR-TES-SN-BC-160 Conflguratl:n_s Standard gq Option/B . fa"/\:j:i KHEHHS £ ‘% \ Y gt
@ Valve body 40 - N\" X - M EPX_ x H..H,T‘ x'|r| w .= time required by the valve to switch from central to"ailsaf
@ Spool & On-board digital driver with fail safe coTnfiguration 1 ;r 3 ' T M !
@ Sleeve @ USB connecor e [ I W=
@ Proportional solencid ® Fieldbus connector so-  MUAHEIHR BIXH . 3
(& LVDT transducer & Main connector without fail safe, | ! i © Vieguiain range |

atos H
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TESTING PROCEDURE

* Flushing 3/5 min with triangular/sine wave

« Calibration of the valve (setting the zero of the transducer)
» Check response times (overshoot, response time)

» Check regulation curve
» Check frequency response (if possible)

ZERO spool overlap

Static conditions

Line pressure 100 bar

Internal reference = 0%
Pressure(A) = Pressure(B)
Move the valve and check again

Al ol A

POSITIVE spool overlap

1. State machine: DISABLE
2. Valve signal actual — 0%

24



COUPLING TEB/TES DRIVER AND S.20 LVDT TRANSDUCER

@ Home Page E-SW:
[E| component Data
;/I Settings
& Horduere « Settings
& E-sw Configuration
[ Documentation * Flow
@ Support .
°
4 aos « LVDT Conditioning
LY ProE
IR LVDT Conditioning Al
Excitation Duty Cycle LVDT Power Up
Duty Cycle 499|= Wait Time 400 msec=
Excitation Amplitude Actual Values
Driver Nominal Values PWM 826
PWM 495 Primary 8,142V
Primary 6,444V Primary Shunt 1,154V
Bobbin Delta Calibration State Machine
- Status [Bobbin Delta Calibration Completed |
PWM 335
Control ‘None v|
— Drniver Nominal values + Bobbin Delia
LVDT Hardware Error
- oz
Primary 8158V Primary Reference 8,100V
Primary Threshold 1,000 V=

Restore driver calibration

Bobbin Delta

= Status
PWM 0%

Control

Calibration State Machine

Driver Calibration Completed |

Restore Driver Calibration ~ |

Select «Apply Bobbin Delta Calibration»

Bobbin Delta

= Status
PWM 0

Control

Calibration State Machine

|App|-,-mg Bobbin Delta Calibration |

Apply Bobbin Delta Calibration |

Write PWM value and select
«Apply Bobbin Delta Calibration»

Bobbin Delta

— Status
PWM 335)=
Control

Calibration State Machine

Bobbin Delta Calibration Completed |

Save Bobbin Delta Calibration v|

SsA
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CLOSED LOOP PROPORTIONAL VALVES - HANDS ON

Practical session:
Closed loop directional proportional (DKZE-TID-171 , DKZOR-TEB-170, DLHZO-TEB-040)

Technical drawing overview

Focus on positive overlap vs zero overlap (and sleeve execution)

Washers & their influence on the fail-safe position (DKZOR*170, DLHZO*040/060)
Calibration of positive overlap and zero overlap valves

General test procedure step-by-step (flushing, calibration, step response, regulation curve)
Driver replacement (and firmware configuration)

Driver + LVDT pairing

Spool replacement DKZOR

ONODOR N =
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