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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 central safety rest
position.
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DKZOR-TES-SN-BC-170
() Valve body (& On-board digital driver
@ Spool (& USB connector
(3 Proportional solenoid () Fieldbus connectors

) LVOT transducer (B) Main conneclor t :



Note del presentatore
Note di presentazione
With transducer and zero spool overlap, so with 0% ref centre position, disable stays between -1% and -6% to have PB AT in fail safe position (we look at the washes).
In this way we can have a better regulation of the pressure gain
APRIRE DISEGNO TECNICO, PIATTELLI E SPOOL OVERLAP


DLHZO-TEB-040-L3*
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Servoproportional direct operated digital proportional valves in sleeve execution with LVDT position
transducer and zero spool overlap for best performances in any position closed loop control.
=) | DbLHzO |-| TES |-|sN|-|NP|-| 0] |40
e DLHZO = size 06
e DLKZOR = size 10
SMART TUNING : " TEB = basic on-board digital driver
"_ TES = full on-board digital driver
P f q Alternated P/Q controls, see section[7]:
CONTROL SN = none
Only for TES:
SP = pressure control (1 pressure transducer)
SF = force contral (2 pressure transducers)
SL = force control (1 load cell)
10-Link interface, only for TEB, see section E: CONFIGURATION LINFAR
NP = Nof present IL =I0-Link 't_=1;-;g ms(gtgg%
Fieldbus interfaces, only for TES, see section[&]: e iy _"L(' :
NP = Mot present N\A;T x'l '|’H‘, 4 q
BC = CANopen EW = POWERLINK fail safe 1 % i
BP = PROFIBUS DP El = EtherNel/IP T |
EH = EtherCAT EP = PROFINET RT/IRT . e E 1:22‘\‘
Valve size ISO 4401:  0=06  1=10 wELHE g LN . ,
DLKZOR-TES-SN-BC-160 Configuration: tal safo 3 ' Sl
{D Valve body - Standard 73 E Option /B A B t = time required by the valve to switch from central to fail saf
@ Spool ® On-board digital driver wo mL XHEHR eARHXHERT I . i ;
o P T 7 N P - 21 '
@ Sleeva. _ (7) USB connector with fail safe configuration 1 or 3 ' HTEH A B 5
) Proportional solenaid {8 Fieldbus connector A B Pd EQ A B LSRR § i
@ LVDT transducer @ Main connector 60 - }"'|N=X1 .r__T ) q ﬁﬁ\_ K T_.. without fail safe E ' A |

without fail safe
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Note del presentatore
Note di presentazione
Higher performances because of 1 solenoid, 1 spring and because of sleeve execution. This allows to have stricter tolerances so better control of the flow rate. 
In this valves we have a spring offset. High precision given by lap spool in sleeve design, providing zero crossing delay at null.


Coupling of driver and S.20 transducer

@ Home Page
[E| component Data

7 s « Settings

2% Hardware L] FIOW
2% E-SW Configuration

P | t Bobbin Delta Calibration State Machine
& Docments * (Pilot)
® Bon 110 1 o Status Driver Calibration Completed ‘
mgw ] P‘WM =
sipon . C : .
@ LVDT Ondltlonlng Control | Restore Driver Calibration v‘
@ About |
2 Atos
£ ProfE
@] 4] » LVDT Conditioning Al
; " Calibration State Machine
Excitation Duly Cycle LVDT Power Up Bobbin Delta
= = Status Applying Bobbin Delta Calibration ‘
Duty Cycle 49912 Wait Time 400 msec|2- 2 PWM 0
=] L e ° r
Control | Apply Bobbin Delta Calibration V‘
Excitation Amplitude Actual Values
Driver Nominal Values PWM | 826
PWM 495 Primary | 8,142V
Primary [ 6444V Primary Shunt ' 1154V
Bobbin Delta Calibration State Machine
HEERI. A TR . Status Bobbin Delta Calibration Completed |
—= Status |Bobbm Delta Calibration Completed ‘ 3 ° PWM 3351
PWM 33515 Control |Save Bobbin Delta Calibration v‘
Control |Ncme v ‘ |
LVDT Hardware Error
= Primary Reference 8,100 V=
Primary _ 8,158V v : 2
Primary Threshold | 1,000 V=~
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TESTING PROCEDURE

» Check the calibration code and the valve name
* Flushing 3/5 min with triangular/sine wave

» Calibration of the valve

» Check response times (overshoots, velocity, sh
» Check bode diagrams (if possible)

ZERO spool overlap

Static conditions
Line pressure 100 bar

INT REF = 0%
Pressure(A) = Pressure(B)

abrwbh =

ape of curves..)

POSITIVE spool overlap

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

Move and check again

Signals Flow

Reference - |Analog

Setpoint -
Demand -

Actual -
PID Out -

-2.0 %

-2,0 % —
-2.1%| —
-1,0%| —

Gj Home Page
Component Data

Component Code
| DLHZO-TEB-SM-0*0-**

Driver Code
E-RI-

DO
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DHO
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Note del presentatore
Note di presentazione
Zero spool have this zeroing so to have a fail safe position PB-AT between -1% and -6%
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Digital proportional directional valves, piloted, specifically designed for directional and speed controls.
They are equipped with one LVDT position transducer (main stage) and positive spool overlap for best
dynamics in directional controls and not compensated flow regulations.
C€ @ ® I
-:l --EEB ] |EEI“|— Reference
ory | A I el s
D i =V Iy
. T B 54,7 U et H% — 35,5 U e I j
R4 \4 |
U ‘{_' T =d
4 Flow Actual
':@ }"“ zm%%
1 IL' -
® A B @ DPZO-TEB-SN-271-L5 - —
DPZO-TES-SN-BP-251 A

() Valve body
(2 Main stage Spool
(3) Pilot valve

) Feldbus connectors
(& Main conneclor

@ Main stage LVDT transducer
(& On-board digital driver
& USB connector
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Note del presentatore
Note di presentazione
1 position transducer, pilot valve in open loop.
For dpzo-teb we always have the relief valve at 40 bar to have always the same flow rate to the pilot, so the same behaviour of the pilot valve, since we do not have the position transducer and we do not know the position of the spool.
Inside the caps there are two plugs to have a better control of the flow and so also of the spool dynamic


DPZO PILOTING and DRAIN CHANNELS

Standard : internal piloting
and external draining

DPZO-1 Pilot channels Drain channels

=3
= =
= =2

=N

/ * * / -

Seals material,
see section [12]:

- =NBR
Series PE = FKM
number BT = HMBR 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
(side A of pilot valve)

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting

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

Internal drain:

External drain:

blinded plug SP-X300F @ in Y;
blinded plug SP-X300F @ inDr.

Internal piloting: Without blinded plug SP-x300F (;
External piloting: Add blinded plug SP-X300F ;

Internal drain:
External drain:

Without blinded plug SP-X300F @:
Add blinded plug SP-X300F @.



Note del presentatore
Note di presentazione
The standard DPZO valves are sold with internal piloting and external draining. Here you can see the positions of the blinded plugs in the DPZO 1 and 2. their presence or absence results into internal or external draining and piloting.
The versions different from the standard are named as /D for internal drain and /E for external piloting.


DPZO-LEB-270-L5
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Digital servoproportional directional valves, piloted, with two LVDT position transducer and zero spool overlap
for position closed loop controls.
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DPZO-LES-SN-BP-270
(T} Valve body @ Pilot valve LVDT transducer ) USE connector
(Z) Main stage Spool (5 Main stage LVDT transducer (B Feldbus connectors
& Pilot valve & On-board digital driver (% Main connector

Ramps

I,

Low Pass
Filters

N

Linearization

Regulation

Reference
Reteronce
Analog Range
Analog Setpoint
>_ 0,00 V ] | : oo — 0,0 % e
A
Piot PID Out [rmilnlE
Fem———————— 0,3 Y e (] —

eSis

[0}

Flow PID Out
41%

T
4,0%| Pilot Actual

—

Flow Smart Tuning
PID1 Dynamic ~

PID 1

PID 2 PID 3

H
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Transducer

DPZO-LEB-SN-270-L*

Y

Flow Demand INImEy
0,0 % ]
Flow Actual
0,0 % 9
A
Monitor Output Alarm
Management



Note del presentatore
Note di presentazione
2 position transducers, higher performances, much faster, more precise.
No relief valve for pressure <150 bar, over is recommended (/G)
Multi PID to have different tunings of the valve. 
Zeroing done giving 0% REF at 100bar, when disabled moves at -5% more or less. 260 goes at -100%
Mostrare disegno ADPZO-L-2* per far vedere posizionamento piattelli in 270 e 271


DPZO-LEB-SN-NP-270-L5

[1] MODEL copE

\ DPZO -| LES

SN |-

Servoproportional
directional valve, piloted

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

rnated P/Q controls, see section[§]:

SN 3 none

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

SL # force control (1 load cell)

AN

Fieldbus interfaces, USE port always present:

NP = Not present
BC = CANopen

EW = POWERLINK
BP = PROFIBUS DP El = EtherNet/IP

e]-[2] [70

EH = EtherCAT EP = PROFINET RT/IRT
Valve size |50 4401:
1=10 2=16 4=25 4M=27 6=32 8=235
Configuration: o\ dard Option /8
A B Pl £ A B
S s R s SPAISIE
P T “b a" P T
v B A B a8
o- WREIDNGR o E
PT " ol P T

L= lineare DL =

differenziale-lineare

P-A=Q B-T=0Q/2
PB=0Q2 AT=0Q

S= % progressiva D =

differenziale-progressiva

P-A=Q,BT=0/2
P-B=0Q72 AT=0Q

L9

Elf * * / -

Seals material,
see section [12]:
NBR
Series PE = FKM
number BT = HNBR

Hydraulic options (3):

B = solenoid with on-board digital driver and
LVDT 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 +10VoC) - 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

vedere 15.1 - diagramma 27

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

s |l =




CALIBRATION OF PILOT VALVE

N == v
2y Home Page :
o Mo Reaction
Component Data ° TRANSDUCER Input Low Limit Message
# Settings -11,00 V= Warning
Q Fow Miner Error

[ Reguiation Sgr@ous Error 1

ﬁ Ramps Alos ~|Selected communication inteﬁace%

E Low Pass Filters -

Linearization Configuration

Ref. Analog Range Control Mode

E — Main stage closed loop

« COMPONENT DATA ——

- - ge open loop

V] Transd.Lincarizaton W

FID 1 Current closed loop

PID 2 Duty Cycle Control

PID 3

Menitoring Signals Flow Sg;ﬁr Memories

FH ! Reference - |Analoeg v _
; OH;::::':?E * ALARMS Setpoint - 248% Pilot Driver Status
Documentation Actual - 04% -116.1% Alarm [No Alarm ™

> rt
(7) suppo PID Out - 0,0 % 0,0%| StoredAlarms | 0 Alarms...

* TEST THE PILOT VALVE

10



ZEROING OF DPZO VALVES

ZERO SPOOL OVERLAP
DPZO -/ LES |-|SN|-/NP|-|2| |70 |-|L| |5 |/ _ -
« Static conditions
s B 5. s . ISNe_It_ %rgls;surg; 100 bar
- YEEHN R BT - = 0%
P "o 0} PoT * Pressure(A) = Pressure(B)

S. 20 transducers

Move and check again

INIT

DEINIT

500

11




ZEROING OF DPZO VALVES

POSITIVE SPOOL OVERLAP

SN

71

DPZO TES
A8 Pd
Al g
b POT ‘g
A8 P4
A g
b P T ‘a
A8 [
e KA
b P T 0

B9 & s

SHO A L ¢
b P T
El a8

Sre sl
b PT
B a8

Sho &
b P 1

State machine: Disable
Valve signal actual — 0%

atos A

Signals Flow

Reference - __Analog ~

Setpoint - 358 %
Demand - 35,5 %

Actual - 2T1%
PID Qut - 54,7 %

Driver Memories
Valve

Driver Status

EEE

Q Flow

0 Others
[+] Monitor Outputs
Digital Outputs

Component Code
DPZO-TEB-SN-271-L5

Driver Code

E-RITEB-N-NP-0SHP

Driver S/N Firmware

000000 | ooz ooico |

& 4] >

Factory Setting Code
DFZ730_OHOTSA — — EB —

Driver

D"e'"”" ¥ ectan

Store L

Computer SW Archive

e |

Computer Files

=l =R

State Machine

Control Word Model Software Control Word w |

Type |State Machine - VDMA 1.5

v

o= | Init

o= | Disable L e= | Fault [ =
| o= | Hold | e— | Fault Hold [ = |
_@j Fault Detected =]
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ZEROING OF DPZO VALVES

ZERO SPOOL OVERLAP
DPZO -/ LES |-|SN|-/NP|-|2| |70 |-|L| |5 |/ _ -
1. Static conditions
s s A A s 2. Set pressure = 10.0 bar
70 ST A ﬁkggﬂxui , 3. State machine: Init
P "o a P T 4. Pressure(A) = Pressure(B)
5. Move and check again
S.20 transducers
L E-THT- s w

SET PWMZERO (8ETH v\
500 - SEND

= COMMAND
é FRRAARR
i\
& NN, A"

b

14




ZEROING OF DPZO VALVES

POSITIVE SPOOL OVERLAP

SN

71

DPZO TES
As P
71= b J
b poT “a
A 8 P4
72= b 3
b P T “a
r 8 P
e Sl A
b P T a

1. State machine: Init

2. Valve signal actual — 0%

atos A

Signals Flow Driver Memories

Valve

Setpoint - 35.8% Driver Status a
PID Out - 54,7 % Stored Alarms | 2 _.:m

Q Fow

0 Others
[+] Monitor Outputs
Digital Outputs
Wiy Ionitoring

Component Code
DPZO-TEB-SN-271-L5

Driver Code

E-RI-TEB-N-NP-05HF

Driver SN Firmware

000000 | ooz ooico |

Factory Setting Code
DFZ730_OHOTSA — — EB —

Driver

Dﬂemorvﬂ

Store > Restart

Computer SW Archive

f—]
...H

@Lnad

Computer Files

\@“ﬂm State Machine

Control Word MOdel Software Control Word w |

Type |State Machine - VDMA 1.5 \/|
—= Init
o= | Disable [ e= | Fault [
| o—_| Hold L= | Fault Hold L=
_gj Fault Detected -

=l =R




LEROING OF DPZO VALVES

POSITIVE SPOOL OVERLAP

S.20 transducer connections

1. Connect properly transducer and driver

2. State machine: Init

atos A

Signals Flow

Reference - __Analog w

Setpoint -
Demand -

Actual -
FID Out -

358 %
355 %
271 %
547 %

Driver Memaories
Valve

Driver Status
Status

Alarm __ND Alarm

Stored Alarms | 2

b

Q Fow
0 Others
[ Monitor Outputs
Digital Outputs
—

Compenent Cod

& < >

Status

Control Word Mode

Software Control Word

State Machine

w

Type

State Machine - VDOMA 1.5 ~
= Init

| o= Disable L= | Fault | =
| o= Hold = Fault Hold L=
_b‘m Fault Detected =

16




ZEROING OF DPZO VALVES

POSITIVE SPOOL OVERLAP
4 E-THT- X £ E-THT- X
TRANSDUCER TRANSDUCER .
BtDS A‘ PROGRAMMING SW atDSA| PROGRAMMING SW 1. Connect properly transducer and driver
Sarial Port Sarnial Port H . H
coms || =t aress 2. State machine: Init
! ‘ SAVE ZERO i I CoEmE D " 3. Valve signal actual — 0%
SET PWMZERO (8ETH) V]
500 ' SEND CMD
A ETHT X A ETHT- X
TRANSDUCER TRANSDUCER
IOS A erocramane sw IOS A srocrmmine sw
Serizl Port Sarizal Port
COM'I S}E{T FWMZERD 420 COM "I S}E{T FWMZERD 420
INIT SAVE ZERO INIT SAVE ZERD I t
SET PWMZERO (BETH) v| SET P\WMZERO (8ETH) v|
420 = | SEND CMD | 420 :|' SEND GMD

17
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E-THT-8 TRANSDUCER

ANTI-ROTATION SYSTEM ASSEMBLY
INSTRUCTIONS




Introduction

INTRODUCTION

Following the very few cases of leakage detected by ETHT-8 transducers, likely due to unexpected micromovement of
this part, Atos identified an anti-rotation system useful to definitively avoid such phenomenon.

This additional improvement has already been introduced as per standard solution on LIQZP* valves up to Size 40 and
to all the DPZO* proportional valves running production beginning from April 2024.

E-THT-8 10 “pn 001318739 1284 E-THT-8 10 NEW " d 001318739  T-1284
PREVIOUS 001318739 / LABEL SINCE THE 001318739 E-THT-8 10
LABEL E-THT-8 10 INTRODUCTION OF
PO5/B/V/DPL2NNS THE ANTI-ROTATION POS/B/VIDPLZNNS
SYSTEM Tube Tightening Torque 20~22Nm
\ % N %

To be taken into account that this solution has been developed with the aim to be easily applied on the valves already
in the Field to solve or to prevent possible leakages phenomenon.

Dedicated instructions below.
C t ) A

19



System technology

The anti-rotation solution is basically composed by x2 knurled half-rings with an internal hexagonal shape.
The whole system is kept in position and locked to the valve by the standard transducer protection.
Finally, a new shaped gasket replaces the previous O-ring to ensure IP protection.

20



Assembly instructions

HOW TO ASSEMBLY THE ANTIROTATION SYSTEM ON AN ALREADY EXISTING VALVE

1. disconnect the transducer connector 3. gently remove the transducer connector
from the Driver '

2. remove the transducer protection by
unscrewing the x4 M4X20 fixing bolts

= 4

Remember to
firstly remove the
cable guide

21



Assembly instructions

4. WITHOUT REMOVE THE E-THT-8 5. re-connect the transducer connector
TRANSDUCER, assembly the:

- X2 knurled half-rings around the
hexagon without taking care of their
position

- 1 shaped Rubber gasket taking care to
align the x4 holes to the cap existing
ones

22



Assembly instructions

6. re-assembly the transducer protection
by using the original x4 M4X20 after having
applied Loctite 242.

Apply 5+5.5 Nm Torque Force, cross
tightening the fixing screws

7. secure the cable guide

8. Record and share to Atos HQ the Matrix and the

Serial number of the reworked valve /s

23



Atos SpA

21018 Sesto Calende - Italy
Via alla Piana, 57
+39 0331 922078
info@atos.com
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