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Basics for proportional electrohydraulics

E WHAT IS PROPORTIONAL ELECTROHYDRAULICS?

Electrohydraulic proportional controls modulate hydraulic parameters according to the electronic reference signals.

They are the ideal interface between hydraulic and electronic systems and are used in open or in closed-loop controls, see section [3], to achie-
ve the fast, smooth and accurate motions required by today’s modern machines and plants.

The electrohydraulic system is a section of the overall automation architecture unit where information, controls, alarms can be transmitted in a
“transparent” way to the centralized electronic control unit and viceversa also via standard fieldbus, see tech table F002 for “Basics for digital
electrohydraulics”.

Proportional electrohydraulics provides the following advantages in comparison with the electromechanical systems; intrinsic overload protec-
tion, automatic force adaption, fast operating response, self lubrification of the system, simple stepless variation in speed, energy storage
capability, high power density, forces and torques, long service life and high reliability.

| 2| WHATIS A PROPORTIONAL VALVE?
The core of electrohydraulic controls is the proportional valve that

regulates a pressure P or a flow Q according to the reference input POWER SUPPLY 24 Voc ELECTRONIC DR L
signal (normally +£10 Voc) supplied by the machine CNC. Particularly the MONITOR Fi :
proportional valve must be operated by an electronic driver (see tech \I\

table G001) which regulates a proper electrical current supplied to the l‘

valve's solenoid according to the reference signal. The solenoid

converts the electrical current into a mechanical force acting the spool REFERENCE SIGNAL
against a return spring: rising of the current produces a corresponding
increasing in the output force and consequent compression of the return
spring, thus the movement of the spool. The proportional valves can be
single stage or piloted, with or without pressure/position transducer. SPRING
Proportional valves with transducer provide better regulation accuracy. REACTION
In pilot operated executions the proportional pilot valve regulates flow
and pressure acting on the main operated stage.

When electrical failure occurs, return springs restore the neutral position
according to valve configuration, to ensure a fail-safe operation, i.e. to
ensure that in case of absence of reference signal or, generally, in case of electric system breakdown, the system configuration does not
cause damages. Fail-safe can be realized directly by the proportional valve (fail-safe operation intrinsic in valve configuration) or it can be
realized by consequential operation of a group of valves.

PRESSURE P
Fig. 1

3| CONTROL LOOPS

Today industrial machines are multi-axis machines, more and more electrohydraulically controlled by proportional devices. The axis motion can
be operated in “open loop” or in “closed loop” control, depending to the accuracy level required in the application. In many applications the
motion cycles do not require extreme accuracy, so they are performed in open loop, while each time the application requires the positioning of an
actuator, a closed loop control must be provided.
©)
Axis control is provided through the supply of a reference input signal to the driver of
the proportional valve. & © vaves — T
There is no feedback of the valve’s regulated hydraulic parameter. 7 @ REFERENCE

The accuracy of the open loop controls is strictly dependent of the good quality of the e
hydraulic system and particularly of the proportional valve and of the relevant driver.

OPEN LOOP MOTION CONTROL ©)

ACTUATOR

PROPORTIONAL VALVES AND DRIVERS
ELECTRONIC CONTROLLER
ACTUATOR'S TRANSDUCER

CLOSED LOOP MOTION CONTROL

Axis control is provided through the supply of an input reference signal to a clo-
sed loop axis controller which receive the feedback signal from the actuator tran-
sducer. The controller compares the two signals and the resulting error is then
processed to the proportional valve, in order to align its regulation to the PID con-
trol loop requirements.

The accuracy of the closed loop controls is much better respect to the open loop 2
ones and it is less influenced by the external environmental disturbances, thanks e BEFEAENCE
to the presence of the feedback. @

Anyway the best is the overall quality of the hydraulic system, the best is the
accuracy of the axis control. Fig 2: Electrohydraulic axes: a basic block diagrams

OLEO

CENTRAL

| 4] PROPORTIONAL VALVES AND DRIVERS

Atos valves may be spool type or cartridge execution and can be grouped in three different functional families:

. pressure control valves: relief valves and reducing valves regulate the hydraulic system pressure proportionally to the reference input signal;
e 4-way directional control valves: direct and modulate the flow to an actuator proportionally to the reference input signal. These valves can be
used in open or closed loop control system to determine the direction, speed and acceleration of actuators;

¢ flow control valves: 2 or 3-way, pressure compensated, to modulate the flow independently to the user loads.

Atos proportional valves are equipped with ZO and ZOR, efficient solenoids (30 W and 40 W) respectively designed for direct-acting valves of
ISO 4401 size 06 and 10 and they are assembled in different options as follows:

A: without integral transducer, open loop;

AEB, AES: as A plus integral electronic driver, basic or full;

R: with integral pressure transducer;

REB, RES: as R plus integral electronic digital driver, basic or full;

T, L: with integral LVDT single/double position transducer, closed loop, featuring high static and dynamic performances;

TEB, TES, LEB, LES: as T, L plus integral electronic driver, basic or full;
In the new generation of digital proportionals, the electronic driver is integral to the valves and it is factory preset to ensure fine functionality
plus valve-to-valve interchangeability and to simplify installation wiring and system set-up.
For detailed information on Electronic drivers, see tech table G001

F001





| 5| TYPICAL ELECTROHYDRAULIC TERMS

Repeatability: The maximum difference in the valve’s hydraulic regulation repeating the same input reference signal. Repeatability is measured

in percentage of the maximum value

of the regulated hydraulic parameter.

Overlap: Percentage of spool stroke, starting from the central position, in which the valve remain closed.
Fail safe: spool’s safety hydraulic configuration in absence of electrical power supply
Linear spool: provides linear correspondence between valves regulation and reference input signal
Progressive spool: provides progressive regulation for finest low flow control
Differential spool: as progressive but with P-B = 50% of P-A

Leakage: The flow passing through port P to tank port T with the valve spool in central position. It is directly connected with the quality of the

valve’s mechanical execution.

Reference input signal: The electric signal sent from machine CNC to the valve electronic driver to obtain the required regulation value.
Driving current: The current sent from the electronic driver to the valve’s solenoid.
Bias current: Static offset added to the reference input signal required to compensate positive overlap spools.

Dither: The pulse frequency of the driver regulation

used to minimize the valve hysteresis.

Regulation scale: Setting of the valve regulation with the max reference signal.
Ramp time: Time (in sec.) required to smoothly operate the valve in front of a step reference input signal.

E TYPICAL DIAGRAMS OF PROPORTIONAL CONTROLS

6.1 PRESSURE CONTROL VALVES

Regulation diagram
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6.2 DIRECTIONAL AND FLOW CONTROL VALVES

Regulation diagram at characteristic Ap
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The curve shows for typical regulation ranges
(5% and + 90%) at different sinusoidal refe-
rence input signal frequency:

A) amplitude ratio variation, between reference
input signal and the regulated spool position
output signal;

B) phase lag between reference input signal and
the regulated spool position signal.

Regulation diagram at max reference signal
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Regulated parameter

Response time

The time lag required by the valve to reach
the requested hydraulic ragulation in front of
a step change in the reference input signal
(usually 0+100%).

Response time is measured in millisecond
[ms] from 10 to 90 % of the step valve.

Pressure gain diagram
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Pressure variation on use ports depending to
the spool stroke (only for valves with zero
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Hysteresis

Regulated parameter

Reference signal

The maximum difference in the valve regula-
tion between reference input signal from 0 to
maximum and than from maximum to zero.
Hysteresis is measured in percentage of the
maximum value of the regulated hydraulic
parameter.
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Basics for digital electrohydraulics

E DIGITAL TECHNOLOGY FOR PROPORTIONAL VALVES

Modern world is driven by digital electronics: computers, automation systems, cars and missiles,
telecomunications and advanced network are all based on digital technology... ...thanks to its
typical benefits in comparison with analog: fast and powerful data processing, easy
programmability, high immunity to electromagnetic noise, process parameters and data storage.

In electrohydraulics, digital electronics gives important advantages:

e better performances of electrohydraulic components: hysteresis, response time, linearity

e numerical software setting of hydraulic parameters (scale, bias, ramp, compensation of non-
linearities) for full repeteability and easy data storage

e diagnostic (fault, monitor) and computer assisted maintenance of machines and systems

e direct interfacing to fieldbus networks

Atos, leader in pioneering proportional electrohydraulics, is active from many years on digital
electrohydraulics including: simulation models of valves and systems, research and testing of
new DSP microcontrolles, R&D of new solutions.

New digital electrohydraulics with on board electronics enable new funcionalities within the
conventional control architectures and represent the foundamental premise to realize new
compact machines with high technological contents.

The digital electronics integrate several logic and control functions (distributed intelligence)
and make it feasible and inexpensive the introduction in the hydraulic system of the most
modern fieldbus communication networks.

Atos digital driver’s range:

¢ E-RI-AEB/AES basic and full version for valves without transducer

¢ E-RI-TEB/LEB basic version for valves with single/double LVDT transducer

e E-RI-TES/LES full version for valves with single/double LVDT transducer

¢ E-RI-REB/RES basic and full version for valves with integral pressure transducer
¢ E-RI-PES for pumps with alternated P/Q control

| 2| COMMUNICATION INTERFACES

The communication interface is the access port through which the valve receives commands
and/or setting parameters and it returns information to the fieldbus master.

Atos digital proportional valves are available with 4 optional communication interfaces:

e basic NP and PS: USB or serial programming RS232 interface.
The main feature of this basic version is the full interchangeability with the corresponding
analog executions, in fact the reference and the monitor signals are analog, whereas the
USB/serial interface allows to manage the diagnostics and to set the best configuration of
the valve for the application’s requirements

e option BC: CANopen

e option BP: Profibus DP

e option EH: EtherCAT

e option EW: POWERLINK

e option EI: EtherNet/IP

The valves with option BC, BP, EH, EW and El can be connected to the fieldbus network and

thus digitally operated by the machine control unit (see table GS510).

The functional parameters can be set via fieldbus using the standard communication protocol

via machine control unit, or alternatively using the PC graphic software E-SW-FIELDBUS, with

the relevant USB cables and isolator (see table GS500).

For start-up or maintenance operations, the valves with BC, BP, EH, EW and El interfaces
can be also operated with analogue signals via the 7 or 12 pins of main connector.

E SETTINGS AND DIAGNOSTICS USING ATOS PROGRAMMING SOFTWARE

A large number of the functional parameters of the valve can be easily set trough the
communication interface, using the Atos E-SW programming software, as:

e the bias and scale

e the ramps, corresponding to the transition time from 0% to 100% of the valve’s regulation

e the linearization of the hydraulic regulation

e dither frequency

Many other regulations, including the valve functional diagnostic are available, see table
G001 for additional information.

Fieldbus Master

Fieldbus Nodes

fig. 1

Table F002-7/E

DKZOR-AES

AGMZO-REB-P

DPZO-LES

LIQZP-LEB

fig. 2 software setting of digital proportionals

F002





E PRESSURE-FORCE/FLOW COMBINED CONTROLS FOR PROPORTIONAL DIRECTIONAL VALVES, see table GS212

In most of the machines functions, the typical movement of a single actuator requires direction, speed and sometime force regulations, normally

performed by different valves.

The integral digital drivers with SP, SF, SL options add the pressure or force closed loop to the spool position control of standard proportional
directional valves. A single proportional valve with P/Q option allows to manage complex machine operations requiring high performance com-

bined regulations (typical application: injection cycle or mould motion in plastic machinery).

The closed loop pressure or force control requires the installation in the system of one/two remote pressure transducers or a load cell, to be
connected to the valve digital driver. The option SP performs the closed loop pressure control in one direction by using 1 remote pressure tran-
sducer (see fig. 3). The other two options perform the closed loop force control by 2 remote pressure transducers (option SF, see fig. 4) or load

cell (option SL, see fig. 5).

The pressure (force) and flow levels are regulated with two different command signals. The selection from pressure-force to flow control and

vice versa is self performed by the digital driver through dedicated algorithm.

SP option SF option
\ | \ |

—_—_———- —_—_———-
1 E-RI-TESJ‘-<—.—< | [ERITES| Y
| | [
: ! Al_B | | Al
| | | e,
| Jeadr LI | AU

fig. 3 PT fig. 4 PT

SL option

E COMBINED P/Q CONTROLS FOR VARIABLE PISTON PUMPS, see tech table AS170 and GS215

The digital driver E-RI-PES for PVPC-PE(R)S variable displacement axial piston pumps (see fig. 6),
integrates the digital combined closed loop pressure and flow control with the electronic max power
limitation. The PERS pump directly controls the system pressure and the speed of machine
actuators.

A multiple set of PID parameters can be real time selected during the axis motion via the 12 pin
connector (option /S) or through the BC, BP, EH, EW or El interfaces, to optimize the P/Q control
performances.

@ DIGITAL AXIS CONTROLLERS, see table FS230, G340

The digital axis controllers perform accurate
closed loop position controls with additional
speed or pressure/force regulations.

They are available in two executions with
different characteristics to better comply the
several applications requirements:

Z-RI-TEZ, integral to the proportional
directional valve @. It can be supplied pre-
assembled with Atos servocylinder @ making
a compact motion control unit called
“servoactuator” (see fig. 8)

fig. 8
Z-ME-KZ, Eurocard format, with extended ©

Speed

Error window

Speed gains (Gs)

Position
gains (Gp)

Position

Reference cycle

Real cyCle mm—

electronic interfaces
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Table FO03-7/E

Electrohydraulic controls: commissioning and trouble shooting

The following notes give some general suggestions and cautions on the procedures to ensure the good operation of an electrohydraulic system, with par-
ticular reference to the closed-loop circuits, typical of modern electrohydraulic axes and of high-performances proportional components with integral
analog and digital electronics. For more detailed information about specific components see the relevant technical tables. For proper operation of elec-
trohydraulic components, following prescription must be respected.

1 HYDRAULIC SECTION

1.1 Tank and tubes cleaning

1.2 Connections

1.3 Filtration

1.4 Hydraulic drains and return lines
1.5 Hydraulic fluid

1.6 Fluid conditioning

1.7 Air bleeds

E HYDRAULIC SECTION

1.1 Power packs tank and tubes cleaning
Power unit tank has to be accurately clea-
ned, removing all the contaminants and any
extraneous object; piping has to be cold
bended, burred and pickled. When comple-
tely assembled an accurate washing of the
piping (flushing) is requested to eliminate the
contaminants; during this operation the pro-
portional valves have to be removed and
replaced with by-pass connections, or on-off
valves.

1.2 Hydraulic connections

The flexible hoses have to be armoured type
on pressure line between powerpack and
proportional valve and on return line from
proportional valve. If their potential breacka-
ge may cause damages to any machine or
system or can cause injure to the operator, a
proper retenction (as the chain locking at
both the pipe-ends) or alternately a protec-
ting carter must be provided.

The proportional valve must be installed as
close as possible to the actuator, to assure
the maximum stiffness of the circuit and so
the best dynamic performances.

1.3 Hydraulic fluid

Use only good quality fluids according to
DIN 51524..535, with high viscosity index.
The recommended viscosity is 15+100
mm?/sec at 40°C. When fluid temperature
exceeds 60°C select viton seals for compo-
nents; in any case the fluid temperature must
not exceed 80°C.

1.4 Fluid filtration

The fluids filtration prevent the wearing of the

hydraulic components caused by the conta-

minans present in the fluid.

Fluid contamination class must be in accor-

dance to ISO 18/15 code by mounting in line

pressure filter at 10um value and B10=75.

In line filters must be mounted, if possible,

immediately before proportional valve; the fil-

tering element is high cracking pressure type

with clogging electrical indicator, without by-

pass valve.

The flushing (at least 15 min. long) has to be

performed at the system commissioning to

remove the contaminants from the whole cir-

cuit.

After this operation filtering elements and flu-

shing accessories cannot be used again, if

clogged.

Following additional warnings to be conside-

red:

- make sure that the filters are of correct size
to ensure efficiency;

- the main source of contamination of an
hydraulic system is the air exchanged with

ELECTRONIC SECTION

1 Power supply

2 Electrical cabling

.3 Suppression of interferences by electri-
cal noise

4 Electronic calibrations

5 Temperatures and environments

the environment: proper air filters on the

power unit tank to be always provided;

- filter the fluid when filling the tank (new
fluid is contaminated) with filtration Group
GL-15 (table L150) or similar.

1.5 Hydraulic drains and return lines

The function of drains is essential in all
systems, because they define the minimum
pressure level.

They must be connected to the tank without
counter-pressures.

Drain connections is provided on tie rod side
of the servocylinder, see figure.

DRAIN
1/8” GAS

Return line from proportional valve to tank
has to be sized in order to avoid variable
counter pressure < 1 bar; for this reason it is
recommended to use multiple separated
return lines directly connected to tank.

1.6 Fluid conditioning

A high-performance system must be thermal-
ly conditioned to ensure a limited fluid tem-
perature range (generically between 40 and
50°C) so that the fluid viscosity remains con-
stant during operation.

The operating cycle should start after the
prescribed temperature has been reached.

1.7 Air bleeds

Air in the hydraulic circuits affects hydraulic
stiffness and it is a cause of malfunctioning.
Air bleeds are provided in the proportional
valves and servocylinders; air dump valves
must be inserted at possible air accumula-
tion points of the hydraulic system.
Following additional warnings to be consi-
dered:

on starting the system all the bleeds must be
released to allow removal of air. In particular
for servocylinders be careful to bleed the
transducer chamber, which is done by relea-
sing the dump valve at the rod end;

3 COMMAND SIGNALS WIRING
4 SHIELD CONNECTIONS
5 TROUBLE SHOOTING TABLES

- for the piping untight the connections;

- the system must be bled on first start-up
or after maintenance;

- use a precharged check valve (e.g. to 4
bars) on the oil general return line to tank
to avoid emptying of the pipes following a
long out of service.

E ELECTRONIC SECTION

2.1 Power supply

The voltage values to be within the following

range (depending on the type of supply

devices):

nominal voltage: V = 24 Voc;

filtered and rectified voltage: Vrms=21+33 V

(ripple max = 2Vpp);

The supply device must be sized in order to

generate the correct voltage when all utilities

require max current at same time; in general
50W max intake electrical power can be con-
sidered for each supplied valve.

Following additional notes to be considered,

see figure below:

- power supply from a battery: overvoltages
(typically greater than 34 Volts) damage
the electronic circuits; it is recommended
the use of suitable filters and voltage sup-
pressors;

- rectified AC power supply: the average
value to be within the limit Vrms = 21+-28
Volts, with a supply capacitor equal to
10000 pF for each 3A of current expected
when single-phase power supply; 4700 pyF
when three-phase power supply.

RECTIFIED AND FILTERED THREE-PHASE POWER SUPPLY

+

- o

) m=u T "

N o

S0Hz 4700 1F -
TRANSFORMER  RECTIFIER

RECTIFIED AND FILTERED SINGLE-PHASE POWER SUPPLY
+

:

" o

S0Hz 0000 4F

TRANSFORMER ~ RECTIFIER

DIRECT CURRENT POWER SUPPLY
+
N a .n “

SUPPRESSOR  OVERVOLTAGE
FILTER SUPPRESSOR
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2.2 Electrical wiring

The power cables (coils, electronic adjusters
or other loads) to be separated from the
control cables (references and feed-backs,
signal grounds) to avoid interferences.

The electrical cables of the electronic signals
must be shielded as indicated in section [4]
with shield or cablebraid connected to the

ground (according to CEIl 11-17).
Recommended cable cross section;
- Supply and earth: 0,75 mm?
- Coils: 1mm? (Lmax = 20 m); 1,5 mm? (for
longer distance) of shielded type;
- Voltage reference and LVDT feedback:
0,25mm? (Lmax = 20m) of shielded type;
Note: current reference signals options must
be provided when greater lengths apply to
reference and feedback connections;
suitable electronic units and transducers or
voltage to current converters are available.
- Service signal: 0,25mm? (Lmax = 20 m) of

shielded type;

- Electronic transducers: 0,25mm? (Lmax =
20 m) of shielded type;

@ COMMAND SIGNAL WIRING

2.3 Suppression of
electrical noise

When starting the system, it is always advisa-
ble to check that feedbacks, references and
signal grounds are free from interferences
and electrical noise which can affect the
characteristics of the signals and generate
instability in the whole system.

Electrical noises are high non-stationary
oscillations both on amplitude and frequency
around the signal average value; they can be
suppressed by shielding and grounding the
signal cables, see section [4].

Most of electrical noises are due to external
magnetic fields generated by transformers,
electric motors, switchboards, etc.

interferences by

2.4 Electronic calibrations

The valves with integral electronics normally
don’t need any calbration by final customer
because these operations have been already
performed before delivery of component (the
valves with integral electronics are used
more and more for their easier servicing and
improved reliability).

However Bias adjustment is allowed, to per-
mit the regulation between the input referen-
ce electrical zero and the spool center posi-
tion (actuator in a steady position); a new
calibration can be executed with particular
hydraulic conditions (i.e. cylinder with high
differential ratio value and/or high Ap pressu-
re operations). When electronic regulators in
Eurocard or other format are installed in the
control unit, the setting procedures are
shown on related technical tables; consult
them carefully before proceeding with the
start-up. Personalised calibrations in case of
particular requirements can be carried out
with the collaboration of Atos technical dept.

2.5 Temperatures and environments
Always chek that the operating environment
is compatible with the data given in the pro-
duct tables. If necessary provide conditio-
ning of the electronic cabinet.

In particular the integral electronics cannot
be used when ambient temperature is higher
than +60°C or lower than -20°C (-40°C to
+60°C for digital -TES, -LES versions with /BT
options).

The connection of the command signal to the electronics is depending to the type of signal generated from the PLC or CNC.
The following figures show the typical connections in case of common zero or differential command situations.
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The correct shielding of signal cables has to be provided to protect the electronics from electrical noise disturbances, which could affect the valve functioning.
Examples of correct shielding criteria are shown in the following fig. E and F.
The shield connections of fig. G and H must be avoided because they could generate ground loops which enhance the noise effect.

CORRECT SHIELD CONNECTIONS
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Fig. E Shield connected to the protected earth

WRONG SHIELD CONNECTIONS

Fig. F  Shield connected to the same power supply GND
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Fig. G Never connect the shield on both sides

Symbols:

L

Standard earth
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Fig. H

Never connect the shield to grounding facilities

having different potential

Supply GND
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E TROUBLE SHOOTING TABLES

To evaluate the fault and to find the defective component within an electrohydraulic system it is necessary a good cooperation between electronic and

hydraulic engineers.

Besides a good knowledge of the technical tables for each component, for performing analysis of the system it is necessary to evaluate the hydraulic
scheme and the electric wiring diagram related to operation cycle.
There is no general recipe for succes in fault finding due to quite diverse nature of the electrohydraulic systems; however the following table provides a

useful start point.
Notes:

- Most problems are solved by the replacement of defective components on site. The defective components can be repaired by the manufacturer.
- Following tables don’t consider a system design fault

5.1 Open loop applications

PROBLEMS

CAUSES OF THE FAULTS

Mechanical/Hydraulic

Electrical /Electronic

Unstable axes movement
Pressure and/or flow fluctuations

Defective pump

Air in the circuit

Fluid contaminated

Insufficient piloting pressure of double stage valves

Stick-slip effect due to excessive friction of cylinder seals

Speed below minimum for hydraulic motors

Insufficient powered electrical supply
Noisy signals-bad grounding or shielding
Electrical or electromagnetic disturbances

Actuator overrun

Hoses too elastic

Remote controlled check valve not closing immediately
Insufficient bleeding

Internal leakages

Bias current set too high

Ramp time too long

Limit switch overrun

Electrical switching time too slow

Standstill or not controllable axes

Defective pump
Proportional control valve blocked (dirt)
Hand valves and settings not in correct position

Cabling error
Open circuit in electrical control leads

Signalling devices incorrectly set or defectives
Lack of electrical power and/or reference signal

Transducers mechanically uncalibrated

Actuator running too slow

Internal pump leaks due to wear
Flow control valve set too low

Reference signal not correct
Scale adjustment not correct

Insufficient output forces and torques

Excessive resistance in the return and delivery lines
Operating pressure setting of control valves too low
Excessive pressure drop across control valves
Internal leaks of pump and valves due to wear

Reference signal not correct
Scale adjustment not correct

Line hammer during control operation

Switching time of proportional control valves too rapid
Throttles or orifices damaged

No throttling before accumulator system

Excessive masses and forces applied to drive

Ramp time too short or absent

Excessive operating temperature

Insufficient lines cross section

Excessive continuous delivery

Pressure setting too high

Cooling system not operative

Zero pressure circulation inoperative during working
intervals

Excessive noise

Filters blocked

Foaming of the fluid

Pump or motor mounting loose
Excessive resistance in the suction line
Proportional control valves buzz

Air in the valve solenoid

Dither adjustment not correct

5.2 Closed loop applications - static conditions

PROBLEMS

Mechanical/Hydraulic

CAUSES OF THE FAULTS

Electrical /Electronic

Low frequency oscillations Force

Insufficient hydraulic power supply

Axes card proportional and

Position

Speed A ACTUAL VALUE Insufficient piloting pressure integral Gains set too low
Position // Proportional valve defective Axes card
AR = due to wear or dirt Sampling time too long
]
High frequency vibration Force et Foaming of the fluid Axes card proportional Gain
Speed Prop. valve defective due to wear or dirt set too high

ACTUAL VALUE

Too high A pressure across valve
Air in the solenoid of the
proportional valve

Electrical noises

Force
Speed
Position

Short time peak (random)
in one direction or both

ACTUAL VALUE
pr..u LUE

Mechanical couplings not rigid

Air in the solenoid of the proportional valve
Proportional valve defective

due to wear or dirt

Driver’s bias current
not correct

Electromagnetic disturbances

Self amplificating oscillations Force

T

SE
Speed ACTUAL VALUE
Position 1 E

Hydraulic hoses too elastic
Mechanical couplings not rigid

Too high A pressure across prop. valve
Too high hydraulic proportional valve gain

Axes card proportional and
integral Gains too high
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5.3 Closed loop applications - dynamic conditions: step response

CAUSES OF THE FAULTS

L ACTUAL VALLE

Proportional control valve mounted
too far from the actuators

PROBLEMS
Mechanical/Hydraulic Electrical /Electronic

Overshoot in one direction Too high A pressure across valve Axes card Derivative

Soe | ser Gain set too low

Pasilion| \

- ; ACTUAL VAUE
l

Overshot in both directions Mechanical couplings not rigid Axes card Proportional

g;‘.li, st Hoses too elastic Gain set too high

Axes card Integral
Gain set too low

Slow approach to set

:

“_ACTUAL VALUE

Pressure Gain of the proportional
control valve too low

Axes card Proportional
Gain set too low
Driver's Bias current not correct

Drive unable to reach the set

Force

i

Posilon)

T _ACTUAL VALUE

Insufficient hydraulic pressure or flow

Axes card Integral Gain

set too high Proportional and
Derivate Gains set too low
Driver’s Scale and Bias

not correct

Unstable control

Force
Speed
Posilion|

ACTUAL VALUE

W} W/
i
i i

Actuator’s feedback transducer
connection intermittent
Hoses too elastic

Air in the solenoid of the proportional valve

to high friction

Proportional Gain set too high
Integral Gain set too low
Electrical noises

Inhibited control

Force

Actuator’s feedback transducer

Lack of electrical power

Fosren Sﬂ\ mechanically uncalibrated Lack of reference or feedback signal
Lack of hydraulic power Cabling error
_ ACTUAL VALUE .
Bad repeatability Actuator’s feedback transducer Axes card Proportional Gain
and high hysteresys foe | ser ACTUAL VALUE. connection intermittent set too high
i / Integral Gain set too low

5.4 Closed loop applications - dynamic conditions: frequency response

CAUSES OF THE FAULTS

peec
Posilion

/ ACTUAL VALUE

PROBLEMS
Mechanical/Hydraulic Electrical /Electronic
Amplitude damping foce SET Insufficient pressure and flow Axes card Proportional
Speed Gain too low

Driver's scale adjustments
set too low

Wave amplifier

Hoses too elastic

Driver's scale adjustment

pe
Posilion| _

ET
Force — i
Speed ACTUAL VALUE Proportional control valve not correct
P / "y too far from drive
Time delay Force AL Insufficient pressure and flow Ramp time inserted
e | ,M Axes card derivative gain
W’ set too low
Vibrating control Force A ACTUAL VALLE Air in the solenoid of proportional valve Axes card proportional and
A Derivative Gains too high

Electrical noises
Derivative Gain set too high
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Proportional directional valves

direct operated, open loop

Table F150-3/E

@ Valve body

@ Spool

@ Proportional solenoid
@ Digital electronic driver E-MI-AS-IR (to be ordered separately)
(® Manual override

DHZE-A, DKZE-A

Open-loop direct operated proportional
directionalvalves with threaded type
proportional  solenoids, certified
according to North American standard
cURus.

They operate in association with electronic
drivers, see section [2], which supply the
proportional valves with proper current to
align the valve regulation to the reference
signal supplied to the electronic driver.
The spools are available with linear L,
progressive S or differential D flow
characteristics.

The valve body is 3 chambers type for
DHZE and 5 chambers type for DKZE.

The solenoid coils are plastic encapsulated
with insulation class H and they are
available with different nominal resistances
depending to the voltage supply (12 Voc
or 24 Voc) and to the electronic driver
type, see section [2] and [3].
DKZE-A-15* Size: 06 and 10

Max flow: up to 70 and 160 I/min
Max pressure: 350 bar (DHZE)

315 bar (DKZE)
1] mODEL cope
| DHzE [Al-lo | [ [-[s ] s e[ e *
DHZE = size 06 Seals material,
DKZE = size 10 see section [4:
- =NBR
PE = FKM
A = open loop BT = HNBR
Valve size - ISO 4401 Series number
0 = size 06 (DHZE)
1 = size 10 (DKZE) Coil option (only for -A execution)
see section [2 and [l
. . - = standard coil for 24Voc Atos drivers
Configuration: 6 = optional coil for 12Vec Atos drivers
) 18 = optional coil for 24Voc low current drivers
Standard Option /B
A B A B

)
51= H [ X] éX;[XEW\
P T 7p Al P T

A B A B

SitH
53 = Ll X
P T b

a 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

Coils with special connectors, see section
- = omit for standard DIN connector

J = AMP Junior Timer connector

K = Deutsch connector

S = Lead Wire connection

Hydraulic options
B = solenoid side of port A (only for valve configuration 5)

Auxiliary hand lever

only for DHZE with spool type S3, S5, D3, D5, L3, L5

It allows to operate the valve in absence of electrical power
supply, see tech. table E138

MO = horizontal hand lever

MV = vertical hand lever

BMO = horizontal hand lever installed at side of port A
BMV = vertical hand lever installed at side of port A

Spool size: 14 (L) 1(L) 3(L,SD) 5(,SD)
DHZE = 1 45 17 28
DKZE = - - 45 60

Nominal flow (I/min) at Ap 10 bar P-T
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| 2| ELECTRONIC DRIVERS

Drivers model E-MI-AC E-MI-AS-IR E-BM-AC E-BM-AS-PS E-BM-AES E-ME-AC
Type analog digital analog digital digital analog
Voltage supply (Voc) 12 24 12 24 12 24 12 24 24 24
Valve coil option /6 std /6 std /6 std /6 std std std
Format pluglz—)ilr,w\‘tgiii?noid Bll\,l\‘D‘I‘ESCZEE DIN-rail panel EUROCARD
Data sheet G010 G020 G025 G030 GS050 G035

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

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd valves according to EN ISO 13849

150 years, see technical table POO7

Ambient temperature range standard = -20°C + +70°C, /BT option = -40°C + +60°C
Storage temperature range standard = -20°C + +80°C, /BT option = -40°C + +70°C
Coil code DHZE DKZE

standard option /6 option /18 standard option /6 option /18
Coil resistance R at 20°C 3+33Q 2+22Q 13+134Q 38+41Q 22+24Q 12+125Q
Max. solenoid current 22A 2,75 A 1A 2,6 A 3,25 A 1,2A
Max. power 30W 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 to DIN EN60529

P67

Duty factor

Continuous rating (ED=100%)

Certification

cURus North American Standard

Valve model DHZE DKZE

Pressure limits [bar] ports P, A, B =350; T=210 ports P, A, B =315; T =210
Spool type and size L14 L1 S3,L3,D3 S5, L5, D5 S3, L3, D3 S5, L5, D5
Nominal flow (1) [I/min]

at Ap = 10 bar (P-T) 1 45 18 28 45 60

at Ap = 30 bar (P-T) 2 8 30 50 80 105

at Ap = 70 bar (P-T) 3 12 45 70 120 160
Response time (2) [ms] <30 <40

Hysteresis [%] <5 [% of max regulation]

Repeatability [%] + 1 [% of max regulation]

Notes: above performance data refer to valves coupled with Atos electronic drivers, see section 2.
the flow regulated by the directional proportional valves is not pressure compensated, thus it is affected by the load variations.To keep costant the

regulated flow under different load con

ditions, modular pressure compensators are available (see tab. D150).

(1) For different Ap, the max flow is in accordance to the diagrams in sections 7.2 and 8.2

(2) 0-100% step signall

E SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (10 >75 recommended)

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 NBR, HNBR HFC

| 5| GENERAL NOTES

| 6| CONNECTIONS

DHZE and DKZE proportional valves are CE marked according to the applicable SOLENOID POWER SUPPLY CONNECTOR

Directives (e.g. Immunity/Emission EMC Directive and Low Voltage Directive).

Installation, wirings and start-up procedures must be performed according to P
L . . . . 1 SUPPLY 3

the general prescriptions shown in table FOO3 and in the installation notes sup- EO [

plied with relevant components. 2 SUPPLY EEN|

PIN | Signal description

3 GND






DIAGRAMS FOR DHZE (based on mineral oil ISO VG 46 at 50 °C)

7.1 Regulation diagrams

7.2 Operating limits

1 = linear spool  L14 3 = linear spool L3 5 = linear spool L5 7 =spool L14 9 =spool L3, S3, D3
2 =linear spool L1 4 = progressive spool  S3, D3 6 = progressive spool S5, D5 8 =spool L1 10 = spool L5, S5, D5
. 8 ~ 50 5 350 ‘ \ \ \
je) © —
o P 6 8
® 6.4 Q 40 =280
I o
] . / il \
S 8 < 30 3 S 21
© T ©
= }/ = o
£ 32 £ 2 4 2 1u0HT1/8 9 o
z = / o
% 16 = % 10 _% 70
= S >
£ = = ]
0 20 40 60 80 100 0 20 40 60 80 100 0 16 32 48 64 80
Stroke [% of max] Stroke [% of max] .
] ‘ l ] ‘ l Flow rate [l/min]
0 X Reference signal [V] 10 0 X Reference signal [V] 10
X = Threshold for bias activation depending to the valve type and amplifier type
DIAGRAMS FOR DKZE (based on mineral oil ISO VG 46 at 50 °C)
8.1 Regulation diagrams 8.2 Operating limits
1 = linear spool L3 1 =spool L3, S3, D3
2 = progressive spool S3, D3 2 = spool L5, S5, D5
3 = linear spool L5
4 = progressive spool S5, D5
100 350
s —
Q 5 \
& 80 2 280
It 3 g
2 60 S 210
. / E \ 2
T o !
£ 4w % 140
: V02 5 AN
= 1 o
e 20 2 70
= >
o / _ ]
0 20 40 60 80 100 0 40 80 1200 160 200
| ‘ Stroke [% of max] ‘ Flow rate [l/min]
0 X Reference signal [V] 10 X = Threshold for bias activation depending to the valve type and amplifier type
| 9| OPERATION AS THROTTLE VALVE
Single solenoid valves (DHZE—A—VO51 - Max flow SPOOL TYPE
DKZE-A-151) can be used as simple )
throttle valves: Ap=30bar [/min]| 14 | L1 L3 | S3 | L5 | S5
Pmax = 210 bar
DHZE 4 16 60 100
DKZE - - 120 150
COILS WITH SPECIAL CONNECTORS
Options -J Options -K Options -S
Coil type COZEJ (DHZE) Coil type COZEK (DHZE) Coil type COZES (DHZE)
Coil type CAZEJ (DKZE) Coil type CAZEK (DKZE) Coil type CAZES (DKZE)
AMP Junior Timer connector Deutsch connector, DT-04-2P male Lead Wire connection
Protection degree IP67 Protection degree IP67 Cable lenght = 180 mm
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@ INSTALLATION DIMENSIONS FOR DHZE and DKZE [mm]

1SO 4401: 2005

Mounting surface: 4401-03-02-0-05 (see table PO05)
Fastening bolts: 4 socket head screws M5x30 class 12.9
Tightening torque = 8 Nm

Seals: 4 OR 108

Diameter of ports A, B, P, T: @ 7,5 mm (max)

DHZE-A-05 DHZE-A-07
T T ;
il ® i .
I [
2] :: | \ ‘\ |
N 1 1 !
215 505 73
105 69 73
152.5
Mass: 2 ki
Mass: 1,5 kg ass: 2 xg
DHZE-A-05 DHZE-A-07
(with digital driver EMIASIR (with digital driver E-MI-ASR

E-MI-AS-IR) E-MI-AS-IR)

a| \‘\ \‘\ ﬁ N o \\ o
(L gy [ = | N e = N\
o Hime =1 @7 e = N/
Ll 1l Ll i
215 505 73 69 73 I
10.5 69 73 11 215 11 45
152.5 11
Mass: 2 kg Mass: 3 kg

1SO 4401: 2005

Mounting surface: 4401-05-04-0-05 (see table PO05)
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Seals: 5 OR 2050

Diameter of ports A, B, P, T: & 11,2 mm (max)

DKZE-A-15 DKZE-A-17 666

Note: for option /B the solenoid is at side of port A (only for DHZE-A-05 and DKZE-A-15)

T
@ ' 5
@ A TGN\ NME
B A\
18
11
27 - -
26.5 = -
|0 | 70
100 92.2 10 Mass: 6,1 kg
Mass: 4,5 kg
DKZE-A-15 DKZE-A-17
E-MI-AS-IR (with digital driver (with digital driver E-MI-AS-IR
E-MI-AS-IR) E-MI-AS-IR)
'_’*" @ R \J\
=h = v
B % @ R 7\ o
‘ i &\/ j h
s
==
27 100 = =
= 70
Mass: 7 kg
92.2 10
Mass: 5 kg
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Proportional directional valves

Table FS160-1/E

digital, direct operated, open loop, with positive spool overlap

ce

3
i
® * @
DKZOR-AES-BC-171
@ Valve body
@ Sspool (® USB connector

® Proportional solenoid
@ Integral electronics

(® Fieldbus connector
@ Main connector

DHZO-A, DHZO-AEB, DHZO-AES

DKZOR-A, DKZOR-AEB, DKZOR-AES
Direct operated digital proportional valves
without position transducer and with posi-
tive spool overlap, for open loop directio-
nal controls and not compensated flow
regulations.

Executions:

e A without integral driver, to be coupled
with separated drivers, see section [2].

e AEB with basic integral digital electro-
nic driver, analog reference signals and
USB port for software functional para-
meters setting.

e AES with full integral digital electronic
driver and fieldbus interface for functio-
nal parameters setting, reference
signals and real-time diagnostics.

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting

Size: 06 and 10
Max flow: up to 70 and 160 I/min
Max pressure: 350 bar (DHZO)

| 1] MODEL CODE for STANDARD SPOOLS

| DHzO

DHZO = size 06
DKZOR = size 10

A = open loop

- = omit for execution with separated
driver see section

EB = basic integral driver

ES = full integral driver

Fieldbus interfaces - USB port always present (1):
NP = Not present BC = CANopen
BP = PROFIBUS DP  EH = EtherCAT

Valve size - ISO 4401: 0 =06 1=10

Configuration (2):
Standard Option /B

A B
B a N\ P T
A B A B
= L XA POk
P T b a P T
___A B A B
TT)( <] D P TT)(
P T b a P T b

a

A

B
P T b

A B A B
73 = A :x LR3I 3 S QA :x 1V
P T b BT

Spool type - regulating characteristics:
L = linear S = progressive D = differential-progressive

P-B=Q/2 AT=Q

-ﬂ@-@-@ SN

P-A=Q, BT=Q2

315 bar (DKZOR)

5 / * / * * |/ *
Seals material,
see sect. [3], [6]:

- =NBR
PE =FKM
BT =HNBR

Series number

Coil voltage only for A - see sect. [19] :

- = standard coil for 24Voc Atos drivers
6 = optional coil for 12Voc Atos drivers

18 = optional coil for low current drivers

Hydraulic options - see sect. [9I:
B = solenoid and integral electronics at side of port A (3)
Y = external drain

Hand lever options, only for A - see sect. :

MO = horizontal hand lever

MV = vertical hand lever

BMO = horizontal hand lever installed at side of port A
BMV = vertical hand lever installed at side of port A

Electronic options, only for AEB, AES - see sect. [11]:

C = current feedback 4+20 mA for remote transducer,
only in combination with option W

I = current reference input 4+20 mA
(omit for standard voltage reference input £10 V)

Q = enable signal

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

W = Power limitation function - 12 pin connector

Spoolsize: 14(L) 1() 2(S) 3(LSD) 5(LSD)
DHZO 1 45 8 18 28
DKZOR = - - - 45 60

Nominal flow (I/min) at Ap 10bar P-T

(1) Omit for A execution;  AEB available only in version NP;  AES available only in version BC, BP, EH

(2) Hydraulic symbols are rapresented with integral digital driver

(3) In standard configuration the solenoid (config. 51 and 53) and integral electronics (AEB, AES) are at side of port B

Special DHZO execution with max pressure 420 bar available on request
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2| ELECTRONIC DRIVERS

Valve model A AEB AES
Drivers model E-MI-AC-01F |E-BM-AC-01F|E-ME-AC-01F| E-MI-AS-IR | E-BM-AS-PS | E-BM-AES E-RI-AEB E-RI-AES
Type Analog Digital

Voltage supply (Voc) 12 24 12 24 24 12 24 12 | 24 24 24

Valve coil option /6 std /6 std std /6 std | /6 std std std

Format topslgli;;gid BKI\IDAI;:BC?SE EUROCARD tozlglge_r:gid DIN-rail panel Integral to valve
Data sheet G010 G025 G035 G020 G030 GS050 GS115

Note: For main and communication connector see sections @ ,

| 3| GENERAL NOTES

DHZO-A* and DKZOR-A* proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC Directive and
Low Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in table
FOO03 and in the installation notes supplied with relevant components.

| 4| FIELDBUS - only for AES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

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

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd valves according to EN ISO 13849

150 years, see technical table POO7

Ambient temperature range A: standard = -20°C + +70°C, /BT option = -40°C + +60°C

AEB, AES: standard = -20°C + +60°C, /BT option = -40°C + +60°C
Storage temperature range A: standard = -20°C + +80°C, /BT option = -40°C + +70°C

AEB, AES: standard = -20°C = +70°C, /BT option = -40°C + +70°C
Coil code DHzZO DKZOR

standard option /6 option /18 standard option /6 option /18

Coil resistance R at 20°C 3+33Q 2+22Q 13+134Q 38+41Q 22+24Q 12+125Q
Max. solenoid current 22A 2,75 A 1A 26 A 3,25A 1,2A
Max. power A = 30W AEB, AES = 50W A = 35W AEB, AES = 50W

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 to DIN EN60529

IP66/67 with mating connectors

Tropicalization

Tropical coating on electronics PCB

Duty factor

Continuous rating (ED=100%)

EMC, climate and mechanical load

See technical table G004

(0-100% step signal) (3)

Communication interface uUsB CANopen PROFIBUS DP EtherCAT
Atos ASCII coding EN50325-4 + DS408 | EN50170-2/IEC61158 | IEC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX
Valve model DHzZO DKZOR
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
Spool type L1 S2 L3,583,D3 | L5,S5,D5 L3,S3,D3 L5,S85,D5
Nominal flow  [I/min]
) Ap= 10 bar 45 8 18 28 45 60
Ap P-T Ap= 30 bar 8 14 30 50 80 105
max Ap= 70 bar 12 21 45 70 120 160
permissible flow  (2) 18 30 50 70 120 160
Response time [ms] <30 <40

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]

Notes: above performance data refer to valves coupled with Atos electronic drivers, see section

(1) for different Ap, the max flow is in accordance to the diagrams in section 7.2

(3) see detailed diagrams in section 7.4

(2) see detailed diagrams in section 7.3





E SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (B10 >75 recommended)

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 NBR, HNBR HFC
DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C
7.1 Regulation diagrams - values measure at Ap 30 bar P-T
10 P—B [P—>A 5 P—+>B|[P—>A
= A>T BT — \ A—>T|B—>T
< 8 £ 12
SN /
§ 6 ’ § 9
el 2 °
2 4 2 4
« <
3 3 N S
£ ? 1 T — £ 3
0 T — 1| 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] o
DHZO DHZO Stroke [% of max]
1 =114 2 = L1 3 =282
7 P>B|P—>A o0 Pl>B|P—a
= A>T|B>T - A—>T|B—>T
< 24 < 40
IN AR BAN /
§ 18 5 E 30 8
o 4 4 o 7 7
g2 s £ 20 s
= 6 3 9
g 6 N g 10
9 \
) x // O x //
-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]
DHzZO DHzZO
4 =13 5=83 6=0D3 7=15 8=85 9=0D5
100 P>B P> Lt Pl>B|P—>A
A—>T(|(B—>T A—T|B—>T
< 80 < 80
£ £ \
.~ = 14
§ o 10 § % 13 13
° 11 10 ke]
g 40 4 g 40 G
> 12 12 > 15 15
& 20 N e 20 N
0 :::Ehk /’//// 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]
DKZOR DKZOR
10 = L3 11 = S3 12 = D3 13 =15 14 = S5 15 = D5
Note: Hydraulic configuration vs. reference signal for configurations 71 and 73 (standard and option /B)

0 ++10V

Reference signal
12 + 20 mA

}P —A/B—>T Reference signal

0 +-10V
12 +4mA

}P—>B/AeT
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7.2 Flow /Ap diagrams
stated at 100% of valve stroke

DHZO

1 =spool L14
2 =spool L1
3 =spool S2

4 = spool L3, S3, D3
5 = spool L5, S5, D5

DKZOR

6 = spool S3, L3, D3
7 = spool S5, L5, D5

7.3 Operating limits

DHZO

1 =spool L14
2 =spool L1
3 =spool S2

4 = spool L3, S3, D3
5 =spool L5, S5, D5

DKZOR

6 = spool S3, L3, D3
7 = spool S5, L5, D5

7.4 Response time

Valve pressure drop Ap [bar]

DHzO
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] 5
4
= 50 PB=te
S A 5
% /// /”/
210 ///
/ ”__/——\ 1
1 — ]
10 30 70 100 200300
Valve pressure drop Ap [bar]
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0 16 32 48 64 80
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The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

DHZO Step signal [%] DKZOR Step signal [%]
100 7T6750 100 =
® 7P 075 ® P 075
2 2
£ 50 S s
@ 0-50 @ 0-50
S 2 Ve
o (]
5 / 0-25 25 0-25
0 10 20 30 40 500 10 20 30 40 50 0 10 20 30 40 500 10 20 30 40 50
Time [ms] Time [ms]
7.5 Operation as throttle valve
Single solenoid valves configuration Max flow SPOOL TYPE
51 and 53 can be used as simple . L3 L5
Ap= 30bar ||
throttle valves: p=30barliimin] L14 | L1 | 82 | g3 | &5
Pmax = 250 bar (option /Y advisable) DHZO 4 16 28 60 | 100
DKZOR 130 | 170

PROGRAMMING TOOLS - see tech table GS500

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port 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:

E-SW-BASIC support: NP (USB) PS (Serial)
E-SW-FIELDBUS support:  BC (CANopen) BP (PROFIBUS DP)
EW (POWERLINK)  EI (EtherNet/IP)

E-SW-*/PQ support:
WARNING: drivers USB port is not isolated!

The use of isolator adapter is highly recommended for PC protection (see table GS500)

IR (Infrared)
EH (EtherCAT)

valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

USB connection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator






| 9| HYDRAULIC OPTIONS

9.1 Option /B
DHZ0O-05 and DKZOR-15: solenoid and integral electronics at side of port A of the main stage.
DHZ0O-07 and DKZOR-17: integral electronics at side of port A of the main stage.

9.2 Option /Y
External drain advisable when the valve is used in double flow path, see section 7.5. Option /Y is mandatory if the pressure in port T exceeds 210 bar.

OPTIONS for -A

10.1 Coil voltage

Option /6 optional coil to be used with Atos drivers with power supply 12 VDC

Option /18 optional coil to be used with electronic drivers not supplied by Atos

10.2 Hand lever

This option is available only for DHZO-A with spool type S3, S5, D3, D5, L3, L5.

It allows to operate the valve in absence of electrical power supply. For detailed description of DHZO-A with hand lever option see tech. table E138
Option /MO horizontal hand lever Option /MV  vertical hand lever

Option /BMO horizontal hand lever installed at side of port A Option /BMV vertical hand lever installed at side of port A

The following supplementary options allow to operate the valve in absence

of electrical power supply by means of a micrometric screw replacing the Option /N Option /NV
standard solenoid manual override, see tech. table TK150

CF*10<:Q§
Option /N manual micrometric adjustment Hﬂr
Option /NV  as /N plus handwheel and graduated scale Eu

11| ELECTRONIC OPTIONS for AEB and AES

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VbC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired coil current
Monitor output signal - analog output signal proportional to the actual valve’s coil current (1V monitor = 1A coil current)

Note: a minimum booting time of 500 ms has be considered from the driver energizing with the 24 Vbc power supply before the valve has
been ready to operate. During this time the current to the valve coils is switched to zero.

11.1 Option /1
It provides 4 + 20 mA current reference signal, instead of the standard £10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 V 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.

11.2 Option /Q
To enable the driver, supply 24 VDC on pin C referred to pin B: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

11.3 Option /Z
It provides, on the 12 pin main connector, the following additional features:

Enable Input Signal

To enable the driver, supply 24 VbcC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

Fault Output Signal

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 Vbc (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal

Power supply for driver’s logics and communication

Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

11.4 Option /W - only for valves coupled with pressure compensator type HC-011 or KC-011 (see tab. D150).
It provides, on the 12 pin main connector, the above option /Z features plus 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:

PowerLimit [sw setting]

Flow regulation = Min ( ; Flow Reference [INPUT+])

Transducer Pressure [TR]

For detailed information on hydraulic power limitation, see tab. GS115

11.5 Option /C - only in combination with option /W
Option /C is available to connect pressure transducer with 4 + 20 mA current output signal, instead of the standard 0 + 10V .
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 V or £20 mA.

11.6 Possible combined options: /1Q, /1Z, /IW, /CW and /CWI

FS160





12| ELECTRONIC CONNECTIONS

12.1 Main connector signals - 7 pin - standard and /Q options - AEB and AES

PIN | standard /Q TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc  Rectified and filtered: VRums = 20 + 32 Vmax (ripple max 10 % Vep) Input - power supply
B | Vo Power supply 0 Vbc Gnd - power supply
AGND Analog ground Gnd - analog signal
c ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VO Input - on/off signal
D | 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
E |INPUT- Negative reference input signal for INPUT+ Input - analog signal
F MONITOR referred to: Monitor output signal: £5 Vbc maximum range Output - analog signal
AGND | vo Default is + 5 Voc (1V = 1A) Software selectable
G | EARTH Internally connected to driver housing

12.2 Main connector signals - 12 pin - /Z and /W options - AEB and AES

PIN z W TECHNICAL SPECIFICATIONS NOTES
1 | V+ Power supply 24 Voc  Rectified and filtered: VrRvs = 20 + 32 Vmax (ripple max 10 % Vep) Input - power supply
2 | Vo Power supply 0 Vbc Gnd - power supply
3 | ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VO Input - on/off signal
4 | 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
5 | INPUT- Negative reference input signal for INPUT+ Input - analog signal
HE3 .
6 | MONITOR l\élgfr:h?tr iguit-p;t\/zlg?f\l/ :E;x;)c maximum range, referred to VLO Output - analog signal
7 |NC Do not connect
8 NC Do not connect
MONITOR2 | 2nd monitor output signal: +5 Vbc maximum range, defaultis 0 + 5 Vboc Output - analog signal
9 | VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
10 | VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
11 | FAULT Fault (0 Voc) or normal working (24 Voc), referred to VO Output - on/off signal
PE | EARTH Internally connected to driver housing

12.3 Communication connectors - AEB (B) and AES - @

USB connector - M12 - 5 pin always present @ BC fieldbus execution, connector - M12 - 5 pin (2)
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 +5V_USB | Power supply 1 CAN_SHLD | Shield

2 |ID Identification 2 |NC do not connect

3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line

4 | D- Data line - 4 | CAN_H Bus line (high)

5 | D+ Data line + 5 |CAN_L Bus line (low)

®

BP fieldbus execution, connector - M12 - 5 pin (2)

© EH fieldbus execution, connector - M12 - 4 pin (2)

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |45V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housing| SHIELD
Notes: (1) shield connection on connector’s housing is recommended  (2) only for AES execution

12.4 Pressure transducer connector - M12 - 5 pin - only for /W option @

PIN | SIGNAL TECHNICAL SPECIFICATION Voltage Current
1 | VF +24V Power supply +24Vbc Connect Connect
+ +
2 | Defauls are 0 - 10 Voo for Stancard and 4 + 20 mAfor 1C option Connect Connect
3 | AGND Common GND for transducer power and signals Connect /
4 | NC Not Connect / /
5 |NC Not Connect / /

12.5 Solenoid connection - only for A

PIN| SIGNAL| TECHNICAL SPECIFICATION Connector code 666
1 | COIL Power supply 2m 3
2 [coIL | Power supply @: tO 1
3 | GND Ground =k






12.6 Connections layout - only for AEB and AES

AEB-NP
AES-BC/ AES-BP

7 PIN MAIN CONNECTOR
Standard and /Q option
(male)

AES-EH

EREINEE

B[] [N [@[=]

COIL CONNECTION

€

@

[1

12 PIN MAIN CONNECTOR
/Z and /W options
(male)

@

PG1

ZM-12P
MAIN CONNECTOR
12 pin (Metallic)

PG16

ZH-7P
MAIN CONNECTOR
7 pin (Plastic)

=|

~76

ZH-12P
MAIN CONNECTOR
12 pin (Plastic)

=

~100

CANopen PROFIBUS DP EtherCAT EtherCAT usB Pressure Transducer
(male) (female) (female - input) (female - output) (female) ¢ OPt‘lon
only for AES only for AES only for AES only for AES (female)
Note: Driver connectors front view
(13| CONNECTORS

ZM-7P
MAIN CONNECTOR ZM-5PF CANopen ZM-5PM/BP PROFIBUS DP
7 pin (Metallic)

AEB-NP
AES-BC / AES-BP

ZH-5PM/1.5

PRESSURE TRANSDUCER
cable lenght 1,5m

(for option /W)

E-C-SB-USB/M12 USB CABLE
cable lenght 4m

ZM-4PMW/E
EtherCAT

ZM-4PMW/E
EtherCAT

E-C-SB-USB/M12 USB CABLE
cable lenght 4m

ZH-5PM/1.5

PRESSURE TRANSDUCER
cable lenght 1,5m

(for option /W)

Note: use of metallic connectors is strongly recommended in order to fulfill EMC requirements

MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

AEB, AES AEB, AES AEB, AES
VALVE VERSION A1) std and /Q 1Z and /W W BC - CANopen |BP - PROFIBUS DP| EH - EtherCAT
CONNECTOR CODE 66 ZM-7P ZM-12P zH5PW1.5(D)| ZM-BPF 1) | ZM-5PM/BPECD)| ZM-4PM/E (€9
ZH-7P ZH-12P (a4 ZM-4PMJE
PROTECTION DEGREE IP67 P67
DATA SHEET K500 GS115, K500
(1) Connector supplied with the valve [ Jonlyfor AES

FS160





15] INSTALLATION DIMENSIONS FOR DHZO [mm]

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y version, surface 4401-03-03-0-05 without X port)
Fastening bolts: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108; 1 OR 2025
Diameter of ports A, B, P, T: @ 7,5 mm (max)
Diameter of port Y: @ = 3,2 mm (only for /Y option)
DHZO-A-05 DHZO-A-07
@ |
@ :
15 Mass: 2,6 kg
Mass: 1,9 kg
DHZO-AEB-NP-05 DHZO-AEB-NP-07
2) 15
! n‘\muwﬁ‘ril‘
i “M“{Lj
(})
T g |—
w mPa ]ID HD
© i l [e—— |
i i i | i
215] =] = 90.5 66 104
- = 46 Mass: 3,1 kg
15 66 104
Mass: 2,3 kg
DHZO-AES-BC-05 DHZO-AES-BC-07
DHZO-AES-BP-05 DHZO-AES-BP-07
@ 1 @ 15
Wﬂ‘ﬂ T Y Wﬂﬂ i
1‘11“““1‘1“ h 1”“M“L&‘J‘t
®
T e |— — [T ol |—
2 mBg HD mBE Iﬂ]
Lol = | | =
i i 1 i } i
21.5] == 90.5 66 104
= = 46 ‘ . ‘
15 66 104 Mass: 3,1 kg
Mass: 2,3 kg
) DHZO-AES-EH-05 DHZO-AES-EH-07
(2) 15
m:‘:m-w ki
w\mmg:‘ |
: o T —1
@ m®a
m‘ 3 3 | e— [ C— il
215 = | = 104
= = 46
15 66 104 Mass: 3,2 kg
Mass: 2,4 kg
@ = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off through the screw (D)
/2> = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [13),






INSTALLATION DIMENSIONS FOR DKZOR [mm]

1SO 4401: 2005

Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y version, surface 4401-05-05-0-05 without X port)
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Seals: 5 OR 2050; 1 OR 108

Diameter of ports A, B, P, T: & 11,2 mm (max)
Diameter of port Y: & =5 mm (only for /Y option)

DKZOR-A-15 DKZOR-A-17

—D
= = 92,5 100 92,5
= - 65 ‘
925 100 13 Mass: 4,5 kg
Mass: 3,8 kg
DKZOR-AEB-NP-15 15 (2)

- .
R
R
o
i) O

1
| /7 o)
= o}
NN | ik -
— ng ® @] :[f
\L“H\ \“‘\ — .
— ‘ it ﬁ%[
27 = =1 101 " 100 92.5
- z 65 .
101 100 13 Mass: 50 kg
Mass: 4,3 kg
DKZOR-AES-BC-15 DKZOR-AES-BC-17
DKZOR-AES-BP-15 15 (2) DKZOR-AES-BP-17 15 (2)
Llﬁmm_; _wamu;w
o o
it 1
—| ®®%w [j — | PP |—
b INCJi i
—— ‘} h :S%I | — ‘; :‘: —
‘ 27 = | = ) 101 " 100 925
= = 65
101 100 13 Mass: 5,0 kg
Mass: 4,3 kg
DKZOR-AES-EH-17 15 (2)
© o =
ol { i I
e B
o
[e0)
— 3@3 ® té] —
1 i G
[ — 1 1“ [ —
- | = 101 " 100 92.5
- Z 65
101 100 13 Mass: 5,1 kg
Mass: 4,4 kg

/D = Screw for air bleeding: at the first valve commissioning the air eventually trapped inside the solenoid must be bled-off through the screw (D)

@ = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [13],
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Table FS165-2/E

Proportional directional valves nigh performance
digital, direct operated, with position transducer and positive spool overlap, rugged design

ce

@ Valve body

@ Spool

® Proportional solenoid
@ Position transducer

1

A32

DKZOR-TES-SN-BC-171

(® Integral electronics
(® USB connector
@ Fieldbus connectors
Main connector

®

DHZO-TEB, DHZO-TES

DKZOR-TEB, DKZOR-TES

High performance direct operated digital
proportional valves specifically designed
for high speed closed loop controls.

They are equipped with LVDT position
transducer and positive spool overlap for
best dynamics in directional controls and
not compensated flow regulations.

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.

High performances valves are available in
TEB basic execution with analog referen-
ce signals and USB port for software
functional parameters setting or in TES full
execution which includes also optional
alternated P/Q controls and fieldbus
interfaces for functional parameters set-
ting, reference signals and real-time dia-
gnostics.

Size: 06 and 10

Max flow: up to 80 and 170 I/min

Max pressure: 350 bar (DHZO)
315 bar (DKZOR)

| 1] MODEL CODE for STANDARD SPOOLS

DHZO

DHZO = size 06
DKZOR = size 10

T = closed-loop
one LVDT transducer

[T (Es]-[sN

Integral digital drivers:
EB = basic (1)
ES = full

- el o

Alternated P/Q controls, see section []:

SN = none (1)

SP = pressure control (1 pressure tranducer)
SF = force control (2 pressure tranducers)

SL = force control (1 load cell)

Fieldbus interfaces USB port always present:
EW = POWERLINK

NP = Not present (1)

BC = CANopen EH = EtherCAT

BP = PROFIBUS DP El = EtherNet/IP

Valve size, ISO 4401: 0 =06 1=10

Configuration: Standard Option /B
A B Z‘ & A B
I T

51= TT%)&M M)ETT\/\/\
P T b a P T
A B % A B

_ X \YAEER

53 = B < ! T‘}\/\/\
P T b P T
A B %] A B
I T

71= F&MX

72 =

a P T

A B

s
H1T=M 11 #A

2
>
®

SRR

a P T

a P T b

s

Seals material,
see sect. [6], [7]:

- =NBR
PE = FKM
BT = HNBR

Series number

Hydraulic options, see section :

B = solenoid with integral electronics and position
transducer at side of port A (3)

Y = external drain

Electronic options, see section Ez

I = current reference input and monitor 4+20 mA
(omit for standard voltage reference input and
monitor £10 V)

Only for SN (4):

F = fault signal

Q = enable signal

Z = double power supply (5), enable, fault and
monitor signals - 12 pin connector

Only for SP, SF, SL:
C = current feedback for remote transducer(s)

Spool size: 14 (L) 1(L) 2(S) 3(LSD) 5(LSD)
DHzZO = 1 4,5 8 17 28
DKZOR = - - - 45 75

Nominal flow (I/min) at Ap 10bar P-T

Spool type, regulating characteristics:

L = linear S = progressive D = differential-progressive
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

(1) TEB available only in version SN-NP

(2) only for DKZOR-*-S5 the spool overlapping type 2 provides the same charac-
teristic 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.

(3) In standard configuration the solenoid with integral
electronics and position transducer are at side of port B

(4) F, Q, Zoptions are standard for SP, SF, SL

(5) double power supply only for TES





@ MODEL CODE for OPTIONAL SPOOLS - refer to section [1] for valve model code and options

| DHzO |-| TES |-[sP|-[NP|-[0]| 73-ve |/ « |/ *]/] *
Configuration, spool type and size:
M 7 For alternate P/Q control
___ A B | | A B see section [9], diagram 16
A

73-Q5 HIHMY < 7a-asm DEYLAIH s

o P T b a P T b

A B %l % A B

JEYAES M¥!m WSS TE ] A%, For alternate P/Q control of
73-V9 X X< 73-vo/B [>[Y i1 i injection cycle in plastic

a\ P T /o a PT b V9 machinery
Spool size: Q5 V9 \(\ > see section [9], diagram 17
DHzZO = 30 30
DKZOR = 75 75 Nominal flow (I/min) at Ap 10 bar P-T

| 3| GENERAL NOTES

DHZO-TEB, TES and DKZOR-TEB, TES proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC
Directive and Low Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions
shown in table FOO3 and in the installation notes supplied with relevant components. The electrical signals of the valve (e.g. monitor signals)
must not be directly used to activate safety functions, or components, as prescribed by the European standards (Safety requirements of fluid
technology systems and components-hydraulics, EN-982).

E ALTERNATED P/Q CONTROLS - only for TES with valve configuration 53 and 73

S* options add the closed loop control of pressure (SP) or force (SF and 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 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). Main 12 pin connector is the same as /Z option plus two analog signals specific for the pressure (force) control.

The alternated P/Q controls are specific for valve configuration 73, optional spools type Q5 and V9 recommended, see section

For detailed information and connector wiring of options SP, SF, SL see tech table GS212.

|5 FIELDBUS - only for TES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

| 6| MAIN CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd values according to EN ISO 13849

150 years, see technical table POO7

Ambient temperature range

standard = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

standard = -20°C + +70°C

/BT option = -40°C + +70°C

Coil resistance R at 20°C

DHZO =3+33Q

DKZOR =38 +4,1Q

Max. solenoid current

26 A

Max. power

50 Watt

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European
standards ISO 13732-1 and EN 982 must be taken into account

Protection degree to DIN EN60529

IP66/67 with mating connector

Tropicalization

Tropical coating on electronics PCB

Duty factor

Continuous rating (ED=100%)

EMC, climate and mechanical load

See technical table G004

Communication interface

usB
Atos ASCII coding

CANopen
EN50325-4 + DS408

EtherCAT, POWERLINK

PROFIBUS DP EtherNet/IP

EN50170-2/IEC61158

IEC 61158

Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated

phy 4 USB 2.0+ USBOTG | CAN ISO11898 RS485 100 Base TX
Valve model DHZO DKZOR
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
Spool type L14 L1 S2  |L3,83,D3|L5,85,D5| Q5,V9 L3,53,D3 L5,S5,D5 Q5,vV9
Nominal flow  [I/min]
) Ap=10bar | 1 45 8 18 28 30 45 75 75
Ap P-T Ap= 30 bar 1,7 8 14 30 50 52 80 130 130
max Ap= 70 bar 2,6 12 21 45 75 80 120 170 170
permissible flow  (2) 4 18 30 50 80 80 130 180 180
Response time [ms]
(0-100% step signal) (3) <15 <20
Leakage [em?] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (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

Notes: above performance data refer to valves coupled with Atos electronic drivers, see section

(1) for different Ap, the max flow is in accordance to the diagrams in section 9.2

(3) see detailed diagrams in section 9.4

(2) see detailed diagrams in section 9.3






SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (f10 >75 recommended)

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

Flame resistant with water NBR, HNBR HFC IS0 12922
ELECTRONIC DRIVERS

Valve model TEB TES TES-SP, SF, SL
Drivers model E-RI-TEB-N E-RI-TES-N E-RI-TES-S
Type Digital

Format Integral to valve

Data sheet GS208 GS210 GS212

Note: for main and communication connector see sections [13],

| 9| DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C
9.1 Regulation diagrams - values measure at Ap 30 bar P-T
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Note:

13 = L5 14 =85 15 = D5

Hydraulic configuration vs. reference signal for configurations 71, 72 and 73 (standard and option /B)
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16 = linear spool Q5 100 16
Q5 spool type is specific for alternate P/Q controls in combination é 80 AT B—>T
with S* option of digital integral drivers (see tech table GS212). 5
It allows to control the pressure in A port or B port and it provides a 2
safety central position (A-T/B-T) to depressurize the actuator cham- > 60
bers. kel
The strong meter-in characteristic makes the spool suitable for both S 40
pressure control and motion regulations in several applications. % P—» B\ plen
2 20
o
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
17 = differential - progressive spool V9 Stroke [% of max]
V9 spool type is specific for alternate P/Q controls in combination
with S* option of digital integral drivers (see tech table GS212) 100 17
or Z-ME-KZ/GlI axis card (see tech table G345). =
This spool is specially designed to manage the whole injection g 80 4
cycle in plastic machinery, thanks to the following specific features: 5
- strong meter-in characteristic to allow the pressure control in A 2 A—>T B> T /
port during the holding pressure (P-A) and the plasticizing (A-T) = 60
B
phases 2
- safety central position (A-T/B-T) to depressurize the actuator S 40
chambers }L(é
- large A-T and B-T flow capability, required during the plasticizing = P-»B P—A
phase, to discharge big volumes from high differential injection g 20
cylinders with low pressure drops and permitting the contempo- @ \ /
rary oil suction from tank 0
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9.2 Flow /Ap diagrams DHz DKZOR
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9.4 Response time

Flow rate [I/min]

The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.

For the valves with digital electronics the dynamics performances can be optimized by setting the

internal software parameters.
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9.5 Bode diagrams
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9.6 Operation as throttle valve SPOOL TYPE
Max flow
Single solenoid valves configuration ; L3 L5
- Ap= 30bar [I/min
51 and 53 can be used as simple P [ ] L4 u 2 S3 S5
throttle valves:
Pmax = 250 bar (option /Y advisable) DHZO 4 16 8 €0 100
DKZOR - - = 160 | 260
HYDRAULIC OPTIONS
10.1 Option /B
Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see section 9.1
10.2 Option /Y

External drain advisable when the valve is used in double flow path, see section 9.6. Option /Y is mandatory if the pressure in port T exceeds 210 bar.

E ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 Vbc must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with £10VDC nominal range

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Voc power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero.

11.1 Option /F
It provides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool tran-
sducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 Vbc

11.2 Option /1
It provides 4 + 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V 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.

11.3 Option/Q
To enable the driver, supply 24 VDC on pin C referred to pin B: Enable input signal allows to enable/disable the current supply to the sole-
noid, without removing the electrical power supply to the driver; it is used to maintain active the communication and the other driver functions
when the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

11.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VDC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication - only for TES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

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

11.6 Possible combined options
For SN: /FI, 1Q and /12
For SP, SF, SL: /CI
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12| ELECTRONIC CONNECTIONS AND LEDS

12.1 Main connector signals - 7 pin - standard, /F and /Q options

Notes: (1) shield connection on connector’s housing is recommended

PIN | Standard /Q /F TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc  Rectified and filtered: Vaus = 20 + 32 Vvax (ripple max 10 % Vep) Input - power supply
B |V0 Power supply 0 Vboc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Voc) the valve, referred to VO Input - on/off signal
Flow reference input signal: £10 Voc / £20 mA maximum range Input - analog signal
D |QINPUT+ Defaults are £10 Voc for standard and 4 = 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: £10 Vbc / £20 mA maximum range Output - analog signal
F |AGND ‘ VO Defaults are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Vbc) or normal working (24 Vbc) Output - on/off signal
G |EARTH Internally connected to the driver housing
12.2 Main connector signals - 12 pin - /Z option and SP, SF, SL
PIN | TEB-SN /Z | TES-SN /Z Fi TES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
ieldbus | NP
1 |V+ Power supply 24 Vioc Rectified and filtered: Vams = 20 + 32 Viax (ripple max 10 % Vep) | Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 \%\JABLE refe{/rlic)i o: VLO ‘ Vo Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
Flow reference input signal: +10 Vbc / £20 mA maximum range Input - analog signal
4 | Q_INPUT+ .
Defaults are +10 Vpc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
6 Q_MONITOR referred to: Flow monitor output signal: +10 Voc / 20 mA maximum range Output - analog signal
AGND VLO VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Gnd - analog signal
7 NC Do not connect
F INPUT+ Pressure/Force reference input signal: 10 Voc / £20 mA maximum range | Input - analog signal
B Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO | Output - on/off signal
8 NC Do not connect
F_MONITOR referred to: |Pressure/Force monitor output signal: +10 Voc / +20 mA maximum range | Output - analog signal
VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
D_INO Multiple pressure/force PID selection, referred to VO Input - analog signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressure/force PID selection (not available for SF), referred to VO | Input - on/off signal
" FAULT referred fo: Fault (0 Voc) or normal working (24 Voc) Output - on/off signal
VO VLO VLo VLo 9
PE | EARTH Internally connected to the driver housing
Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port.
12.3 Communications connectors (8) - (C)
USB connector - M12 - 5 pin  always present @ @ BC fieldbus execution, connector - M12 - 5 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD | Shield
2 |ID USB Flash Drive identification 2 | notused €9- €2 pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 | CAN_H Bus line (high)
5 | D+ Data line + 5 | CAN_L Bus line (low)
€ €2 BP fieldbus execution, connector - M12 - 5 pin () €2 EH, EW, El fieldbus execution, connector - M12 - 4 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housingl SHIELD

12.4 Remote pressure/force transducer connector - M12 - 5 pin - only for SP, SF, SL @

(2): pin 2 can be fed with external +5V supply of CAN interface

Single transducer (1)

Double transducers (1)

PIN | SIGNAL TECHNICAL SPECIFICATION Voltage Current Voltage Current
1 | VF +24V Power supply +24Voc Connect Connect Connect Connect
> | TR1 1st signal transducer: +10 Voc / +20 mA maximum range, software selectable Connect Connect Connect Connect

Defaults are £10 Voc for standard and 4 + 20 mA for /C option
3 | AGND Common GND for transducer power and signals Connect / Connect /
s TR B e e B e sorware sseciabe | /| comeet | comeat
5 |NC Not connect / / / /

Note (1) single/double transducer configuration is software selectable






12.5 Connections layout
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) DIAGNOSTIC

\\l LED

2

@ @
CANopen PROFIBUS DP EtherCAT - POWERLINK USB 0o
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ e @ ©
@ @ LED FUNCTION DESCRIPTION
NP, BC, BP EH, EW, El
CANopen PROFIBUS DP EtherCAT - POWERLINK REMOTE PRESSURE L1 | VALVE STATUS LINK/ACT
(female) (female) EtherNet/IP Tﬁl?gfng}lesER L2 | NETWORK STATUS | NETWORK STATUS
Note: connectors front view (female - OUTPUT) 3 | SOLENOID STATUS | LINK/ACT
13| CONNECTORS
E-C-SB-USB/M12
7P ZM-12P
PG11 tallic) PG13.5  12pin (Metallic) USB CABLE
cable lenght 4 m
H (7)) —r—
= LH=] =
‘ ~93 5 TEB ~47
' w
ZH-7P ZH-12P §
- PG16 -
PG 7 pin (Plastic) 12 pin (Plastic) 8 ZH-5PM/1.5
= = SINGLE
M) |:| H = PRESSURE/FORCE
= TRANSDUCER
‘ = cable lenght 1,5m
~76 | ~100 \ ] =) Lgﬁ
ZM-5PF ZM-5PF/BP 2
e TES
Q =
= ~ ZH-5PM-2/2
% 7~ | DOUBLE PRESSURE
o TRANSDUCER
[7)
a | cable lenght 2m
a
{ L
g = E;iﬁ
[T
Note: the use of metallic connectors is strongly recommended to meet EMC performance

MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

EH - EtherCat

TEB TEB /2 P/Q controls
VALVE VERSION TES TES /Z BC - CANopen | BP-PROFIBUSDP | EW - POWERLINK s(; e
El - EtherNet/IP b=
CONNECTOR CODE ZM-7P ZM-12P ZM-5PF (C9) ZM-5PF/BP (C1) ZM-4PMJE (C1)| ZH-5PM/1.5 (1) (1)
ZH-7P ZH-12P ZM-5PM (€2) ZM-5PM/BP (C2) ZM-4PME (C2)| ZH-5PM-2/2 (2)
PROTECTION DEGREE P67

DATA SHEET

GS208, GS210, GS212, K500

[ Jonlyfor TES

(1) only for SP or SL

(2) only for SF
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[15] PROGRAMMING TOOLS - see table GS500

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port 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:

E-SW-BASIC support: NP (USB) PS (Serial) IR (Infrared)
E-SW-FIELDBUS support:  BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK)  EI (EtherNet/IP)

E-SW-*/PQ support:  valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!
The use of isolator adapter is highly recommended for PC protection (see table GS500)

INSTALLATION DIMENSIONS [mm]

USB connection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

DHZO-TEB, DHZO-TES

1SO 4401: 2000
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)

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

Seals: 4 OR 108; 1 OR 2025

Diameter of ports A, B, P, T: & 7,5 mm (max)

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

(1) = Air bleed off

135
DHZO-TEB-*-05 135 < DHZO-TEB-*-07
DHZO-TES-*-05 z DHZO-TES-*-07
g | ’E
18 (2 ) = 2
WM\ME“\ I :B ‘,,‘ D_% (%
‘\\‘}Hm!‘l }wt D A ﬂ+ ;g g
o< =
=) H 3 i 8 f
D T 4 7] L
g o o B
N % —= o 2
™ iR % o
(I — = —
‘ ‘ ke)
Yo}
15 66 136 46 90.5 66 136
Mass: 2,3 kg Mass: 3,1 kg
DKZOR-TEB, DKZOR-TES
1SO 4401: 2000
Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface 4401-05-05-0-05 without X port)
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 5 OR 2050; 1 OR 108
Diameter of ports A, B, P, T: @ 11,2 mm (max)
Diameter of port Y: @& =5 mm (only for /Y option)
DKZOR-TEB-*-15 . 135 DKZOR-TEB-*-17
135 DKZOR-TES-*-15 é DKZOR-TES-*-17
=
o
=
g - 15 (2) Sa g
Rt ' = k7]
i ) o}
{l o o E % g
_/ - =
; — — gl g
H ‘HEH @]‘ [T o
| P Al » o s
bt bt o T
=l—s | 8
i i o
[Yo)
| 3
134.5 100 3] 65 138.5 100 92.5
Mass: 4,3 kg Mass: 5,0 kg

@ = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [13),
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Servoproportional directional valves

digital, direct operated, with position transducer and zero spool overlap, rugged design

@ Valve body

@ Spool

® Proportional solenoid
@ Position transducer

DKZOR-TES-SN-BC-170

® Integral electronics
(® USB connector
@ Fieldbus connectors
Main connector

1] MODEL CODE

| DHZO

| ES

- IsN| -

NP

DHZO = size 06
DKZOR = size 10

T = closed-loop

one LVDT transducer

Integral digital drivers:
EB = basic (1)
ES = full

Alternated P/Q controls, see section [4]:

SN = none (1)

SP = pressure control (1 pressure tranducer)
SF = force control (2 pressure tranducers)

SL = force control (1 load cell)

Fieldbus interfaces USB port always present:

EW = POWERLINK
EH = EtherCAT

NP = Not present (1)
BC = CANopen

BP = PROFIBUS DP El = EtherNet/IP
Valve size ISO 4401:
0=06 1=10
Configuration:
Standard Option /B
A B Z‘ & A B

o= pHKEHIYE e

a P T b a P T b

s

Table FS168-2/E

DHZO-TEB, DHZO-TES
DKZOR-TEB, DKZOR-TES

Servoproportional direct operated digital
proportional valves 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.

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.
Servoproportional valves are available in
TEB basic execution with analog
reference signals and USB port for
software functional parameters setting or
in TES full execution which includes also
optional alternated P/Q controls and
fieldbus interfaces for functional
parameters setting, reference signals and
real-time diagnostics.

Size: 06 and 10

Max flow: up to 75 and 170 I/min

Max pressure: 350 bar (DHZO)
315 bar (DKZOR)

Df—

Seals material,
see sections [@], [7]:

- =NBR
PE = FKM
BT = HNBR

Series number

Hydraulic options, see section [11}.

B = solenoid with integral electronics and position
transducer at side of port A (2)

Y = external drain

Electronic options, see section @ :

I = current reference input and monitor 4+20 mA
(omit for standard voltage reference input
and monitor £10 V)

Only for SN (3):

F = fault signal

Q = enable signal

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

Only for SP, SF, SL
C = current feedback for remote transducer(s)

Spool size: 3(L) 5(L,D)
DHZO = 17 28
DKZOR 45 75

Nominal flow (I/min) at Ap 10bar P-T

Spool type - regulating characteristics:

L = linear

D = differential-progressive

W= O

(1) TEB is available only in version SN-NP

(2) In standard configuration the solenoid with integral electronics and

position transducer are at side of port B

(3) F, Q, Z options are standard for SP, SF, SL
(4) double power supply only for TES
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| 2| GENERAL NOTES

DHZO-TES, TEB and DKZOR-TES, TEB proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC
Directive and Low Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions
shown in table FOO3 and in the installation notes supplied with relevant components. The electrical signals of the valve (e.g. monitor signals)
must not be directly used to activate safety functions or components, as prescribed by the European standards (Safety requirements of fluid
technology systems and components-hydraulics, EN-982).

| 3| AXIS CONTROLLER

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. S* option add alternated P/Q control to the basic position ones.

For detailed information about integral axis controller see tech table FS230.

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

E ALTERNATED P/Q CONTROLS - only for TES

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). Main 12 pin connector is the same as /Z option plus two analog signals specific for the pressure (force) control.

For detailed information and connector wiring of options SP, SF, SL see tech table GS212.

Note: for proportional valve with zero overlapped spool the alternated pressure control (SP) is possible only for specific installation conditions,
see tech. table GS212

|5 FIELDBUS - only for TES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

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

Assembly position Any position

Subplate surface finishing Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)
MTTFd values according to EN ISO 13849 150 years, see technical table PO07

Ambient temperature range standard = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range standard = -20°C + +70°C /BT option = -40°C + +70°C
Coil resistance R at 20°C DHZO =3 +33Q DKZOR=38+41Q

Max. solenoid current DHZO =26 A DKZOR =3 A

Max. power 50 Watt

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European

Insulation class standards ISO 13732-1 and EN 982 must be taken into account

Protection degree to DIN EN60529 IP66/67 with mating connector
Tropicalization Tropical coating on electronics PCB
Duty factor Continuous rating (ED=100%)
EMC, climate and mechanical load See technical table G004
EtherCAT, POWERLINK
ST USB CANopen PROFIBUS DP {
Communication interface Atos ASCll coding | EN50325-4 + DS408 | ENS0170-2/IEC61158 | INerheVIP
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated
phy ¥ USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX
Valve model DHZO DKZOR
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
Spool type L3 L5 D5 L3 L5 D5
Nominal flow  [I/min]
M Ap= 10 bar 18 28 28 45 75 75
Ap P-T Ap= 30 bar 30 50 50 80 130 130
max Ap= 70 bar 45 75 75 120 170 170
permissible flow  (2) 50 80 80 130 180 180
Response time [ms]
(0-100% step signal) ~ (3) <15 <20
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
Notes:
above performance data refer to valves coupled with Atos electronic drivers, see section [8l.
(1) for different Ap, the max flow is in accordance to the diagrams in section 9.2 (2) see detailed diagrams in section 9.3

(3) see detailed diagrams in section 9.4





SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (f10 >75 recommended)

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 NBR, HNBR HFC
ELECTRONIC DRIVERS
Valve model TEB TES TES-SP, SF, SL TEZ
Drivers model E-RI-TEB-N E-RI-TES-N E-RI-TES-S E-RI-TEZ
Type Digital
Format Integral to valve
Data sheet GS208 ‘ GS210 GS212 FS230
Note: for main and communication connectors see sections |12
|9 | DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C
9.1 Regulation diagrams (values measure at Ap 30 bar P-T)
20 P>B[P—>A B PF>B|P—>a
_ A—T|B—>T _ A—T|B—>T 5
T 40 5 5 T 120
£ £
= = 5
z 30 2 90
8 20 1 1 E e 1
© ©
> \ / > \ rd
£ 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]
DHzO DKZOR
1 =13 2=L5 4 =13 5=1L5
50 B TP sk 150 >8P >h
— A>T |B—>T A—>T|B—>T
= 40 €120
£ £
= 30 = //é
§ 3 g 90
o) ©°
g 20 q £ 60 .
3 =}
(@)}
g 1 £ 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]
DHzO DKZOR
3=D5 6 =D5
Note:

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

Reference signal 102 : 5&%\)&} P—-A/B—=T

\

Reference signal 102 : jr%A} P>B/A—>T
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9.2 Flow /Ap diagrams
stated at 100% of valve stroke

DHzZO

1 =spool L3,
2 =spool L5, D5

DKZOR
3 = spool L3
4 = spool L5, D5

9.3 Operating limits
DHZO

1 spool L3
2 = spool L5, D5

DKZOR

3 =spool L3
4 = spool L5, D5

9.4 Response time
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Valve pressure drop Ap [bar]
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The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

DHZO . DKZOR .
Step signal [%] Step signal [%]
100 T 7700 100 =
® 7 /’ 075 S 0-75
[0} [0}
E 50 g 50
@ 0-50 > 0-50
5 / 2 Ve
o o
& 3 /
25 / 0-25 25 0-25
0 5 10 15 20 250 5 10 15 20 25 0 5 10 15 20 250 5 10 15 20 25
Time [ms] Time [ms]
9.5 Bode diagrams
. DHZO DKZOR
1 = 10% <— 90% nominal stroke
2 =50% + 5% nominal stroke +2 _ +2
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CENTRAL SAFETY REST POSITION OF ZERO SPOOL OVERLAP - configuration 70

In absence of electric power supply (+24 VDC), the valve 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 undefi-

A B
ned direction (due to the tolerances of the zero overlap spool), with potential 3 AT A
risk of damages or personnel injury. )>< ’X ‘** >?< l <
Thanks to the central safety rest position the actuator movement is suddenly a P, T b

stopped and it is recovered at very low speed towards the direction correspon-

ding to the P-B/ A-T connection. Spool control position with

The spool moves to the closed loop control position (zero overlap) when the electrical power supply ON
valve is fed with power supply +24 VDC and reference input = OV (or 12 mA for and reference signal = 0
option /I) is applied to the driver. (zero overlap position)

Spool offset position 1% to 6% of total stroke with
electrical power supply OFF (central safety rest position)

[11] HYDRAULIC OPTIONS

11.1 Option /B
Solenoid, integral electronics and position transducer at side of port A of the main stage.
For hydraulic configuration vs reference signal, see section 9.1

11.2 Option /Y
Option /Y is mandatory if the pressure in port T exceeds 210 bar.

12| ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VDC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply. Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position
Monitor output signal - analog output signal proportional to the actual valve’s spool position with +10VDC nominal range

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Vbc power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero.

12.1  Option /F
It provides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool tran-
sducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC

12.2 Option /1
It provides 4 + 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 V 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.

12.3 Option /Q
To enable the driver, supply 24 VDC on pin C referred to pin B: Enable input signal allows to enable/disable the current supply to the sole-
noid, without removing the electrical power supply to the driver; it is used to maintain active the communication and the other driver functions
when the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

12.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VDC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 Vbc (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication - only for TES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

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

12.6 Possible combined options
For SN: /FI, 1Q and /12
For SP, SF, SL: /CI
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13| ELECTRONIC CONNECTIONS AND LEDS
13.1 Main connector signal - 7 pin - standard, /F and /Q options

PIN | Standard /Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc Rectified and filtered: VRms = 20 + 32 Vmax (ripple max 10 % Vep) | Input - power supply
B |Vo Power supply 0 Vbc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Voc) the valve, referred to VO Input - on/off signal
Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
D |QINPUT+ Defaults are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: £10 Voc / £20 mA maximum range Output - analog signal
F | AGND VO Defaults are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Voc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
13.2 Main connector signal - 12 pin - /Z option and SP, SF, SL
PIN | TEB-SN /Z | TES-SN /Z Fi TES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
ieldbus | NP
1 | V+ Power supply 24 Voc Rectified and filtered: Vrms = 20 + 32 Vivax (ripple max 10 % Vee) | Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 ENABLE referred to: Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
Vo VLO VLO |vo
Flow reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
4 | QINPUT+ Defaults are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: 10 Vbc / £20 mA maximum range Output - analog signal
6 AGND VLO VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Gnd - analog signal
NC Do not connect
/ F INPUT+ Pressure/Force 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
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO | Output - on/off signal
NC Do not connect
8 F_MONITOR referred to: |Pressure/Force monitor output signal: +10 Vbc / 20 mA maximum range | Output - analog signal
VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
D_INO Multiple pressure/force PID selection, referred to VO Input - analog signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressure/force PID selection (not available for SF), referred to VO | Input - on/off signal
11 CQULT referricli_(t)o, VLO VLo Fault (0 Voc) or normal working (24 Voc) Output - on/off signal
PE | EARTH Internally connected to the driver housing

Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port

13.4 Communications connectors - @

USB connector - M12 - 5 pin always present

() €2 BC fieldbus execution, connector

-M12 -5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |+5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD| Shield
2 |ID USB Flash Drive identification 2 | not used (- €2 pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 | CAN_H Bus line (high)
5 | D+ Data line + 5 | CAN_L Bus line (low)

@ @ BP fieldbus execution, connector - M12 - 5 pin

@ @ EH, EW, El fieldbus execution,connector - M12 - 4 pin

13.5 Remote pressure/force transducer connector - M12 - 5 pin - only for SP, SF, SL @

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housingl SHIELD
Notes: (1) shield connection on connector’s housing is recommended (2): pin 2 can be fed with external +5V supply of CAN interface

Single transducer (1 Double transducers (1
PIN | SIGNAL TECHNICAL SPECIFICATION Voﬁage CurreEﬂ) Voltage Currerflt>
1 | VF +24V Power supply +24Voc Connect Connect Connect Connect
> |TR1 1st signal transducer: +10 Voc / £20 mA maximum range, software selectable Connect Connect Connect Connect
Defaults are +10 Voc for standard and 4 + 20 mA for /C option

3 | AGND Common GND for transducer power and signals Connect / Connect /
TR B e e S ponvare seleciable | /| comeat | comect
5 |NC Not connect / / / /

Note (1) single/double transducer configuration is software selectable






13.5 Connections |

ayout

7 atosA 7

SO ®

<
jH®

usB
CONNECTOR
(always present)

REMOTE PRESSURE
TRANSDUCER
(only for SP, SF, SL)

Not used

TEB

|
|

MAI
CONNECTOR @

CONNECTOR

MAIN
CONNECTOR

v @) |

usB
CONNECTOR
(always present)

L1 L2 L3 @

&) DIAGNOSTIC

FIELDBUS ord
CONNECTOR >
FIELDBUS

LED

1

© © ©) .
CANopen PROFIBUS DP EtherCAT - POWERLINK USB o
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ @ @ @ (male) (male)
@ @ LED FUNCTION DESCRIPTION
NP, BC, BP EH, EW, EI
CANopen PROFIBUS DP EtherCAT - POWERLINK REMOTE PRESSURE L1 | VALVE STATUS LINK/ACT
(female) (female) r EtrergTJVITEUT) TR‘}%ﬁg%’EH L2 | NETWORK STATUS | NETWORK STATUS
emale -
Note: connectors front view L3 | SOLENOID STATUS | LINK/ACT
CONNECTORS
ZM-7P ZM-12P E-C-SB-USB/M12
PG135 12 pin (Metallic) USB CABLE
cable lenght 4 m
{ O 2 g
‘ o3 = TEB
‘ ~ (3
w
ZH-7P ZH-12P §
- PG16 - -
PG 7 pin (Plastic) 12 pin (Plastic) 3 ZH-5PW/1.5
1 z SINGLE
:D |:| H 3 PRESSURE/FORCE
= TRANSDUCER
= ble lenght 1,5
~76 ‘ ~100 | = cableeng m
o
S
S TES
o XY
w
w = ZH-5PM-2/2
% 1~ | DOUBLE PRESSURE
o TRANSDUCER
g | cable lenght 2m
a
| Y S
o i
[TH
Note: the use of metallic connectors is strongly recommended to meet EMC performance

@ MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

EH - EtherCat
P/ trol
VALVE VERSION 152 $E§ Z BC - CANopen | BP-PROFIBUSDP | EW - POWERLINK s?a °;: rs°Fs
El - EtherNet/IP P =
ZM-7P ZM-12P ZM-5PF ZM-5PF/BP ZM-4PM/E ZH-5PM/1.5 (1) O1
CONNECTOR CODE . @ @ @ ( )O
ZH-7P ZH-12P ZM-5PM (C2) ZM-5PM/BP (C2) ZM-APMIE (C2)| ZH-5PM-2/2 (2)
PROTECTION DEGREE P67
DATA SHEET GS208, GS210, GS212, K500
[ Jonlyfor TES (1) only for SP or SL (2) only for SF
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[15] PROGRAMMING TOOLS - see table GS500 USB connection

Valve's functional parameters and configurations, can be easily set and optimized using

Atos E-SW programming software connected via USB port to the digital driver. For

fieldbus versions, the software permits valve's parameterization through USB port 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:

E-SW-BASIC support: NP (USB) PS (Serial) IR (Infrared)

E-SW-FIELDBUS support: ~ BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK)  EI (EtherNet/IP)

E-SW-/PQ support:  valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!
The use of isolator adapter is highly recommended for PC protection (see table GS500)

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

INSTALLATION DIMENSIONS [mm]

DHZO-TEB, DHZO-TES

1SO 4401: 2000
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)

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

Seals: 4 OR 108; 1 OR 2025

Diameter of ports A, B, P, T: & 7,5 mm (max)

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

135

DHZO-TEB-*-07
DHZO-TES-*-07

| I
TR

|
L H L

@
®

ﬂvqﬂ' h

155 for all versions

I —=T—
i Q

90.5 66 136 Mass: 3,1 kg 76

DKZOR-TEB, DKZOR-TES

1SO 4401: 2000
Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface 4401-05-05-0-05 without X port)

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

Seals: 5 OR 2050; 1 OR 108

Diameter of ports A, B, P, T: @ 11,2 mm (max)
Diameter of port Y: @ =5 mm (only for /Y option)

135
DKZOR-TEB-*-17
DKZOR-TES-*-17 ; .
i 15 (2 ) )
ST N
f il Ly 5
o
[0
— ‘ >
[ [ o ©
==L — 5
L e 3
E ot i ]ﬂﬂ]‘ =
=l ——l5 | =
138.5 100 92.5 Mass: 5,0 kg

(1) = Air bleed off

@) = Space to remove 7 or 12 pin the main connector - for main and communication connectors see section [14], [15]
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at@g A www.atos.com Table FS170-1/E

Two stage proportional directional valves

digital, pilot operated, open loop, with positive spool overlap

DPZO-A, DPZO-AEB, DPZO-AES

Pilot operated digital proportional valves
without position transducer and with positive
spool overlap, for open loop directional
controls and not compensated flow
regulations.

Executions:

e A without integral driver, to be coupled
with separated drivers, see section

e AEB with basic integral digital electronic
driver, analog reference signals and USB
port for software functional parameters
setting

e AES with full integral digital electronic
driver and fieldbus interface for functional
parameters setting, reference signals and
real-time diagnostics

The integral digital electronic driver

(g

® \’\/Aa'f’e bOdyS | performs the valve’s hydraulic regulation
@ ain stage Spoo according to the reference signal and
® Pilot valve assures valve-to-valve interchangeability
@ Integral electronics thanks to the factory presetting.

(B USB connector Size: 10 to 32

(® Fieldbus connector DPZO-AES-BC-251-* Max flow: 180 to 1500 I/min

@ Main connector DPZO-AES-BC-271-* (dotted line) Max pressure: 350 bar

|1 MODEL CODE for STANDARD SPOOLS

| DPZO -[A| [ES|-|BP|-[2]| [71]-[L]|[5]|/] * /] * * |1 *

Two stage proportional Seals material,

directional valve see sect. [3, [8]:
- =NBR

A = open loop PE =FKM
BT =HNBR

- = omit for execution with separated

driver see section Series number

EB = basic integral driver
ES = full integral driver

Coil voltage only for A - see sect. [9I:

Fieldbus interfaces - USB port always present (1): see section [:
NP = Not present BC = CANopen - = standard coil for 24Voc Atos drivers
BP = PROFIBUS DP  EH = EtherCAT 6 = optional coil for 12Vec Atos drivers

18 = optional coil for low current drivers

Valve size - ISO 4401:
1=10 2=16 4=25 6=32 Hydraulic options, see sect. &

B = solenoid and integral electronics at side of port B of

the main stage (side A of pilot valve) (3)
Standard Option /B D = internal drain
A B E = external pilot pressure
AT B : -
51= miil(m.al EI‘!’DAE G = pressure reducing valve for piloting
b a P T Electronic options, only for AEB and AES - see sect.

A B A B C = current feedback 4+20 mA for remote transducer,

53 = giﬁlqu‘ E.‘,K‘ﬁi only in combination with option W
PT b a TP T

I = current reference input 4+20 mA

Configuration (2):

A B __ A B (omit for standard voltage reference input £10 V)
7= o e SFHE L Q = enable signal

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

EYALEAL EYALEAL W = power limitation function - 12 pin connector
73= WRQHWQ DWRQ”W

a P T b a P T b
) - Spool size 3(L,S,D) 5(L,S,D)
Spool type - regulating characteristics:
pooltype - regulating ' _ . , DPZO-1 = - 100
L = linear S = progressive D = differential-progressive DPZO-2 = 160 250
DPZO-4 = - 480
P-A=Q, B-T=Q/2 DPZO-6 = R 640
P-B=Q/2, A-T=Q
Nominal flow (I/min) at Ap 10bar P-T

(1) Omit for A execution;  AEB available only in version NP;  AES available only in version BC, BP, EH
(2) Hydraulic symbols are represented with integral digital driver
(3) In standard configuration the solenoid (config. 51 and 53) and the integral electronics (AEB, AES) are at side A of the main stage (side B of pilot valve)





2| ELECTRONIC DRIVERS

Valve model A AEB AES
Drivers model E-MI-AC-01F |E-BM-AC-01F|E-ME-AC-01F| E-MI-AS-IR | E-BM-AS-PS | E-BM-AES E-RI-AEB E-RI-AES
Type Analog Digital

Voltage supply (Voc) 12 24 12 24 24 12 24 12 24 24 24

Valve coil option /6 std /6 std std /6 std /6 std std std

Format topslglz_r:?)id B:\’;IDLIESC?XE EUROCARD topsch)JI%—rEid DIN-rail panel Integral to valve
Data sheet G010 G025 G035 G020 G030 GS050 GS115

Note: for main and communication connector see sections [12],[13]

3| GENERAL NOTES

DPZO-A* proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC Directive and Low Voltage
Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in table FOO3 and in
the installation notes supplied with relevant components.

| 4| FIELDBUS - only for AES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

5] MAIN CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd valves according to EN ISO 13849

75 years, see technical table PO07

Ambient temperature range A: standard = -20°C =~ +70°C, /BT option = -40°C + +60°C

AEB, AES: standard = -20°C + +60°C, /BT option = -40°C + +60°C
Storage temperature range A standard = -20°C + +80°C, /BT option = -40°C + +70°C

AEB, AES: standard = -20°C + +70°C, /BT option = -40°C + +70°C
Coil code standard option /6 option /18
Coil resistance R at 20°C 3+33Q 2+22Q 13+134Q
Max. solenoid current 22A 2,75 A 1A

Max. power

A = 30W

AEB, AES = 50W

Insulation class

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

the European standards|

Protection degree to DIN

EN60529

IP66/67 with mating connectors

Tropicalization

Tropical coating on electronics PCB

Duty factor Continuous rating (ED=100%)
EMC, climate and mechanical load See technical table G004
Communication interface usB CANopen PROFIBUS DP EtherCAT
Atos ASCII coding EN50325-4 + DS408 | EN50170-2/IEC61158 | IEC 61158
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0+ USBOTG | CANISO11898 RS485 100 Base TX
Valve model DPZO-*-1 DPZO-*-2 DPZO-*-4 DPZO-*-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]
(1) Ap = 10 bar 100 160 250 480 640
Ap P-T Ap = 30 bar 160 270 430 830 1100
Max permissible flow [I/min] 180 400 550 900 1500
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm3] 1,4 3,7 9,0 21,6
Piloting flow (2) [I/min] 1,7 3,7 6,8 14,4
Leakage (3) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
g?fo%%gteegggna(l‘la)nd pilot pressure 100 bar) ms] <80 <100 <120 < 180

Hysteresis

<5 [% of max regulation]

Repeatability

+ 1 [% of max regulation]

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

(1) for different Ap, see section 7.2

(3) at p = 100/350 bar

(2) with step reference input signal 0 =100 %
(4) see detailed diagrams in section 7.3





@ SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (810 >75 recommended)

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 NBR, HNBR HFC
DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
7.1 Regulation diagrams (values measure at Ap 10 bar P-T)
o P—>B|P—>A 200 Pl>B[P—A
= A>T |B>T — A—>T|B—>T
£ 80 < 160
£\ 2
z 60 z 120
o o
:g’: 1 1 3 % 5 4 4
£ w 5 80 6
g 20 NN o g w0 - &
: N\ | 4 : 2
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 O 20 40 60 80
DPZO-1: Stroke [% of max] DPZO-2: Stroke [% of max]
1=1L5 2=S5 3=D5 4=13 5=S3 6=D3
250 P—>B |P—>A 500\ P—>B|P—>A /
A—>T|B—>[T A—>T|(B—>[T
< 200 < 400
IS IS
= 8 = 1
3 150 7 5 300 " 2
o 7 9 5 10
[0}
£ 100 5 £ 200 ‘.
% 50 ° % 100 °
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80
DPZO-2: Stroke [% of max] DPZO0-4: 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 \\ /
= 14
§ 30 13 13
el
[0
5 260 15 15 |14
£ 130 SN S
0 \\\“~;§; A‘ﬁ
-100 -80 -60 -40 -20 0 20 40 60 80 100
DPZO-6: Stroke [% of max]
13=L5 14=S5 15=D5
Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)
) 0 ++10V . 0 +-10V
Reference signal {5 > o0 ma } P—>A/B—=T Reference signal 15 = 4 mA }P—)B/A—>T
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7.2 Flow /Ap diagram
stated at 100% of spool stroke

DPZO-1:

DPZO-1
1 = spools L5, S5, D5 600
500
DPZO-2: 400
2 = spools L3, S3, D3 = 300 =
3 = spools L5, S5, D5 £ 00 £
o 2 °
DPZO-4: © o
4 = spools L5, S5, D5 g 100 g
[ o
DPZ0-6:
5 = spools L5, S5, D5
10 30 70 100 200 300
Valve pressure drop Ap [bar]
DPZ0O-4
1400
1200
1000
_ 800 _
< <
E 600 4 £
o o
o o
S 400 E
[ [T
10 30 70 100 200 300

Valve pressure drop Ap [bar]

7.3 Response time (measured at pilot pressure = 100 bar)
The response times in below diagrams are measured at different steps of the reference input signal. They

DPZ0O-2
0
500
3
b 4
2
/
200
100
10 30 70 100 200 300
Valve pressure drop Ap [bar]
0 DPZO-6
3000
2500
2000
1500 A
//
/1
1000 5/
10 30 70 100 200 300

Valve pressure drop Ap [bar]

have to be considered as average values.

For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

DPZ0-1 Step signal [%] DPZ0-2 Step signal [%]
100 100
0 -100 / 0-100
— — 75
® 75 o7 5 /~ Jos
[0} [0}
S S
£ 50 / 5o 7 o0 /' 0-50
° ©
o o
& 25 & 25
/’ 025 / 0-25
A
0 20 40 60 80 100 O 20 40 60 80 100 0 25 50 75 100 1250 25 50 75 100 125
Time [ms] Time [ms]
DPZ0-4 Step signal [%] DPZO-6 Step signal [%]
100 100
0-100 0-10(
S 75 BT = 75 075
° &
_Cj) 50 % 50
k7] 0-50 = 0-50
g 4 z -
& 25 g 25
0-25 @ 025 \
A
0 30 60 90 120 150 O 30 60 90 120 150 0 40 80 120 160 2000 40 80 120 160 200
Time [ms] Time [ms]
7.4 Operation as throttle valve
Single solenoid valves (*51) can be
used as simple throttle valves: AL B - .
Prmax = 250 bar : % % Z'(,»: DPZO-*- 151-L5 | 251-L5 | 451-L5 | 651-L5
For this application, the use of valve T - - Max flow [l/min]
-TEB or -TES (see tab. FS172) is advi- ! b Ap = 30 bar 320 850 1400 2000
sable (consult our technical office) L






HYDRAULIC OPTIONS FUNCTIONAL SCHEME

: example of configuration 7*
8.1 Option/B 3 positions, spring centered
DPZO-*-*5 = solenoid and integral electronics at side of port B of the main stage. ‘ b i 3 T T

DPZO-*-*7 = integral electronics at side of port B of the main stage.

8.2 Options /E and /D =
Pilot and drain configuration can be modified as shown in section —
The valve's standard configuration provides internal pilot and external drain. ’» E
For different pilot / drain configuration select: . {EM @7 B
Option /E  External pilot (through port X). L 1
P T
Option /D Internal drain.

8.3 Option/G

Pressure reducing valve installed between pilot valve and main body with fixed setting:
DPZ0O-1 and -2 = 40 bar ‘
DPZ0O-4 and -6 = 100 bar

It is advisable for valves with internal pilot in case of system pressure higher than 150 bar. @ Pilot valve @ Main stage

® Pressure reducing valve
@ Plug to be added for external
@ OPTIONS for -A pilot trough port X
(® Plug to be removed for internal
drain through port T

9.1 Coil voltage
Option /6 optional coil to be used with Atos drivers with power supply 12 Voc
Option /18 optional coil to be used with electronic drivers not supplied by Atos

ELECTRONIC OPTIONS for AEB and AES

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VbC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with 10 VDC nominal range (pin D, E), proportional to desired coil current

Monitor output signal - analog output signal proportional to the actual valve’s coil current (1V monitor = 1A coil current)

Note: a minimum booting time of 500 ms has be considered from the driver energizing with the 24 Voc power supply before the valve has

been ready to operate. During this time the current to the valve coils is switched to zero.

10.1 Option /I

It provides 4 + 20 mA current reference signal, instead of the standard £10 V.

Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 V 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.

10.2 Option /Q

To enable the driver, supply 24 Voc on pin C referred to pin B: 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 maintain active the communication and the other driver functions when the valve has to
be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

10.3 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 Voc on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when the valve has to
be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 Voc, normal working corresponds to 24 Voc (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1, 2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

10.4 Option /W - only for valves coupled with pressure compensator type KC-011 or JPC-2m (see tab. D150).
It provides, on the 12 pin main connector, the above option /Z features plus 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:

PowerLimit [sw setting]

Flow regulation = Min ( ; Flow Reference [INPUT+])

Transducer Pressure [TR]

For detailed information on hydraulic power limitation, see tab. GS115

10.5 Option /C - only in combination with option /W
Option /C is available to connect pressure transducer with 4 + 20 mA current output signal, instead of the standard 0 + 10V .
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 V or £20 mA.

10.6 Possible combined options: /IQ, /1Z, /IW, /CW and /CWI
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11] ELECTRONIC CONNECTIONS

11.1 Main connector signals - 7 pin - standard and /Q options - DPZO-AEB and DPZO-AES

PIN | standard Q TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc  Rectified and filtered: Vrus = 20 + 32 Vmax (ripple max 10 % Vep) Input - power supply
B [VoO Power supply 0 Vbc Gnd - power supply
c AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Vbc) or disable (0 Voc) the driver, referred to VO Input - on/off signal
D |INPUT+ Reference input signal: 10 Vboc / +20 mA maximum range Input - analog signal
Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for INPUT+ Input - analog signal
£ | MONITOR referred to: Monitor output signal: +5 Voc maximum range Output - analog signal
AGND | vo Default is # 5 Voc (1V = 1A) Software selectable
G | EARTH Internally connected to driver housing

11.2 Main connector signals - 12 pin - /Z and /W options - DPZO-AEB and DPZO-AES

PIN 1z W TECHNICAL SPECIFICATIONS NOTES
1 |V+ Power supply 24 Voc  Rectified and filtered: VrRums = 20 + 32 Vmax (ripple max 10 % Vrp) Input - power supply
2 | Vo Power supply 0 Vbc Gnd - power supply
3 | ENABLE Enable (24 Voc) or disable (0 Voc) the driver, referred to VO Input - on/off signal
4 | 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
5 | INPUT- Negative reference input signal for INPUT+ Input - analog signal
Monitor output signal: £5 Vbc maximum range, referred to VLO )
6 | MONITOR Default is ¢p5 \/D(?(ﬂ/ =51A) ge, Output - analog signal
7 |NC Do not connect
8 NC Do not connect
MONITOR2 | 2nd monitor output signal: +5 Vbc maximum range, defaultis 0 + 5 Voc Output - analog signal
9 | VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
10 |VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
11 | FAULT Fault (0 Voc) or normal working (24 Voc), referred to VO Output - on/off signal
PE | EARTH Internally connected to driver housing

11.3 Communication connectors - DPZO-AEB (B) and DPZO-AES -©

USB connector - M12 - 5 pin  always present @ BC fieldbus execution, connector - M12 - 5 pin (2)
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 |+BV_USB | Power supply 1 | CAN_SHLD| Shield

2 |ID Identification 2 |NC do not connect

3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line

4 |D- Data line - 4 | CAN_H Bus line (high)

5 |D+ Data line + 5 |CAN_L Bus line (low)

@ BP fieldbus execution, connector - M12 - 5 pin (2) @ EH fieldbus execution, connector - M12 - 4 pin (2)
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | +5V Termination supply signal 1 | TX+ Transmitter

2 | LINE-A Bus line (high) 2 | RX+ Receiver

3 | DGND Data line and termination signal zero 3 | TX- Transmitter

4 | LINE-B Bus line (low) 4 | RX- Receiver

5 | SHIELD Housing| SHIELD

Notes: (1) shield connection on connector’s housing is recommended  (2) only for AES execution

11.4 Pressure transducer connector - M12 - 5 pin - only for /W option @

PIN | SIGNAL TECHNICAL SPECIFICATION Voltage Current
1 | VF +24V Power supply +24Voc Connect Connect
+ +
2 [ e e e
3 | AGND Common GND for transducer power and signals Connect /
4 |NC Not Connect / /
5 |NC Not Connect / /

11.5 Solenoid connection - only for DPZO-A

PIN| SIGNAL | TECHNICAL SPECIFICATION Connector code 666
1 | COIL Power supply 20 3
2 | COIL | Power supply I O |
3 |GND | Ground =






11.6 Connections layout - only for AEB and AES

AEB-NP

[e]

@@@

7 PIN MAIN CONNECTOR
Standard and /Q option
(male)

AES-EH

®®

BRI

o0
o %o
00
o
Bl ol [N] [@][+]

ONGE®)

12 PIN MAIN CONNECTOR
1Z option

E]} @ (male)
@

O

©

CANopen PROFIBUS DP EtherCAT EtherCAT usB Pressure Transducer
(male) (female) (female - input) (female - output) (female) /W option
only for AES only for AES only for AES only for AES (female)

Note: Driver connectors front view

12| CONNECTORS

ZM-7P
MAIN CONNECTOR ZM-5PF CANopen ZM-5PM/BP PROFIBUS DP

PG 7 pin (Metallic)
AEB-NP

ZH-5PM/1.5
PRESSURE TRANSDUCER
ZM-12P cable lenght 1,5m
MAIN CONNECTOR (for option /W)
PG13.5 12 pin (Me
E-C-SB-USB/M12 USB CABLE
H l:l cable lenght 4m
\ 93
ZH-7P
PG MAIN CONNECTOR ZM-4PM/E
7 pin (Plastic EtherCAT
ZM-4PM/E
~76 EtherCAT
ZH-12P E-C-SB-USB/M12 USB CABLE
PG16 MAIN CONNECTOR cable lenght 4m
12 pin (Plastic)
H ZH-5PM/1.5
|:| H] PRESSURE TRANSDUCER
cable lenght 1,5m
‘ ~100 - =-‘ (for option /W)
Note: use of metallic connectors is strongly recommended in order to fulfill EMC requirements
@ MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately
AEB, AES AEB, AES AEB, AES
Al 4 - -
VALVE VERSION () std and /Q 17 and IW W BC - CANopen |BP - PROFIBUSDP| EH - EtherCAT
CONNECTOR CODE 566 ZM-7P ZM-12P (@ | zH-5PMA.5(D)|  ZM-5PF (€D | ZM-5PM/BPED)| ZM-4PMIE (€9
ZH-7P ZH-12P ZM-4PM/E
PROTECTION DEGREE P67 P67
DATA SHEET K500 GS115, K500
(1) Connector supplied with the valve [ Jonlyfor AES
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PROGRAMMING TOOLS - see tech table GS500

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port 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

E-SW-BASIC support:
E-SW-FIELDBUS support:

E-SW-*/PQ support:

NP (USB) PS (Serial) IR (Infrared)
BC (CANopen) BP (PROFIBUSDP)  EH (EtherCAT)
EW (POWERLINK)  EI (EtherNet/IP)

valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!
The use of isolator adapter is highly recommended for PC protection (see table GS500)

@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

USB connection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

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

DPZO-1

DPZO-2

DPZ0O-4

DPZO-6

Pilot channels

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F @inX;
External piloting: blinded plug SP-X300F @ in Pp;
Internal drain:  blinded plug SP-X300F ®in Y;
External drain: blinded plug SP-X300F @ inDr.

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 @.

Internal piloting: Without blinded plug SP-X500F ®;
External piloting: Add blinded plug SP-X500F ®;
Internal drain:  Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

Internal piloting: Without plug ;

External piloting: Add DIN-908 M16x1,5 in pos ;
Add plug SP-X325A in pos @;
Without blinded plug SP-X300F ®);
Add blinded plug SP-X300F (.

Internal drain:
External drain:

To reach the orefice @ remove plug @ = G1/8”






INSTALLATION DIMENSIONS FOR DPZO-1 [mm]

1SO 4401: 2005 Mass [kg]

Mounting surface: 4401-05-05-0-05 (see table PO05) A AEB, AES | AES-EH
Fastening bolts: P

4 socket head screws M6x40 class 12.9 DPZO-"-15 7.7 81 82
Tightening torque = 15 Nm DPZO-*-17* 8.6 9 9.1
Seals: 5 OR 2050; 2 OR 108 Option /G +0,9

Diameter of ports A, B, P, T: @ = 11 mm;
Diameter of ports X, Y: @ = 5 mm;

DPZO-A-1
666

125 | 125 70

DPZO-AES-BC-1
DPZO-AES-BP-1

@ 15 DPZO-AEB-NP-1

n
I
I

®

S

®
CU

216

N DPZO-AES-EH-1 option /G

nh
s
(N
®
®
®
=
241
£
®
®
O]
j=

Dotted line = double solenoid version

@ = Space to remove the 7 or 12 pin main connector. For main and communication connector see section[12 |
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INSTALLATION DIMENSIONS FOR DPZO-2 [mm]

1SO 4401: 2005 Mass [kg]

Mounting surface: 4401-07-07-0-05 (see table PO05) A AEB, AES | AES-EH
Fastening bolts: o5

4 socket head screws M10x50 class 12.9 DPZ0-"-25 19 123 12,4
Tightening torque = 70 Nm DPZO--27* 12,8 13,2 13,3
2 socket head screws M6x45 class 12.9 Option /G +0,9

Tightening torque = 15 Nm

Seals: 4 OR 130; 3 OR 109/70

Diameter of ports A, B, P, T: @ = 20 mm;
Diameter of ports X, Y: @ = 7 mm;

DPZO-A-2

"7 ATIB Wi

il B
144

125 | 125

DPZO-AEB-NP-2

227

DPZO-AES-EH-2

% [ﬁjﬂcz::g m ‘7W
n—— ‘ :7:734’-&4»)

" ATIB V'!'."U]

137 125

Dotted line = double solenoid version

=W

‘ESA ,P.ﬂl
\N2/ |\

92

DPZO-AES-BC-2
DPZO-AES-BP-2

227

N
]

===

137

option /G

—
]

----a

\1) = Space to remove the 7 or 12 pin main connector. For main and communication connector see section 12






INSTALLATION DIMENSIONS FOR DPZO-4 [mm]

1SO 4401: 2005

Mounting surface: 4401-08-08-0-05 (see table PO05)
Fastening bolts:

6 socket head screws M12x60 class 12.9

Tightening torque = 125 Nm

Seals: 4 OR 4112; 2 OR 3056

Diameter of ports A, B, P, T: @ = 24 mm;

Diameter of ports X, Y: @ = 7 mm;

DPZO-A-4

42

Mass [kg]

A AEB, AES | AES-EH
DPZO-*-45* 17,1 18 18,1
DPZO-*-47* 18 18,9 19
Option /G +0,9

DPZO-AEB-NP-4

=
|
i

@

%
.y

I
:

318

DPZO-AES-EH-4

281

Dotted line = double solenoid version

DPZO-AES-BC-4
DPZO-AES-BP-4

256

F-----1

option /G

= Space to remove the 7 or 12 pin main connector. For main and communication connector see section 12
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INSTALLATION DIMENSIONS FOR DPZO-6 [mm]

ISO 4401: 2005

Mounting surface: 4401-10-09-0-05
Fastening bolts:

6 socket head screws M20x90 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 34 mm;

Diameter of ports X, Y: @ = 7. mm;
Seals: 4 OR 144, 3 OR 3056

DPZO-A-6

80

275

80

435

DPZO-AEB-NP-6

298

435

DPZO-AES-EH-6

323

435

Dotted line = double solenoid version

Mass [kg]
A AEB, AES | AES-EH
DPZO-*-65* 42,1 42,5 42,6
DPZO-*-67* 42,7 43,1 43,2
Option /G +2,3
® _
[sp)
&
O O
@) O
202

DPZO-AES-BC-6
DPZO-AES-BP-6

298
©

435

option /G

40

@ = Space to remove the 7 or 12 pin main connector. For main and communication connector see section [i2 |
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FOS A veeeon

Two stage proportional directional valves

digital, with position transducer and positive spool overlap

Ce

®

4
1 A B2
DPZO-TES-SN-BP-251
@ Valve body @ Main stage position transducer @ Fieldbus connectors
(@ Main stage Spool ® Integral electronics Main connector
® Pilot valve (® USB connector

E MODEL CODE for STANDARD SPOOLS
| DPZO -\T| |ES

Two stage proportional
directional valve

T = closed-loop
one LVDT transducer

Integral digital drivers:
EB = basic (1)
ES = full

Alternated P/Q controls
SN = none

SN

Fieldbus interfaces USB port always present:

NP = Not present (1)
BC = CANopen

EW = POWERLINK
EH = EtherCAT

a

2

71 J-[L]

BP = PROFIBUS DP El = EtherNet/IP
Valve size ISO 4401:
1=10 2=16 4=25 6=32
Confi tion: .
onfiguration Standard Option /B
A8 M B A B
51= L < She P4
P T a b P T
AB P8 g a8
X A
53 = HH Sve =pdiai
PT a b P T
A8 R g a8
7= ol YT Sve a b
b P T a b PoT a
A8 M g a s
73= N (“KW EPXTT" M
b P a b P T a

5]/

ol

Table FS172-5/E

DPZO-TEB, DPZO-TES

Two stage digital proportional valves
specifically designed for directional and
speed controls.

They are equipped with main stage LVDT
position transducer and positive spool
overlap for best dynamics in directional
controls and not compensated flow
regulations

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.

The valves are available in TEB basic
execution with analog reference signals and
USB port for software functional parameters
setting or in TES full execution which
includes also optional fieldbus interfaces for
functional parameters setting, reference
signals and real-time diagnostics.

Size: 10 to 32
Max flow: 180 to 1600 I/min
Max pressure: 350 bar

Eal/m—

Seals material,
see sect. [5], [6]:

- =NBR
PE = FKM
BT = HNBR

Series number

Hydraulic options, see section [91:
B =solenoid with integral electronics and posi-

tion transducer at side of port A of the main
stage (side B of pilot valve) (2)

D =internal drain
E =external pilot (through port X)

Electronic options, see sections
I = current reference input and monitor 4+20 mA

(omit for standard voltage reference input and
monitor £10 V)

F = fault signal
Q = enable signal
Z = double power supply (3), enable, fault and

monitor signals (12 pin connector)

Spool size 3 (L,SD) 5(.DLSD) 5(,SD)
DPZO-1 = - 100 -
DPZO-2 = 160 250 -
DPZO-4 = - 480 -
DPZO-6 = - - 640
Nominal flow (I/min) at Ap 10 bar P-T
Spool type - regulating characteristics:
L DL
linear differential-linear
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q
S D
progressive differential-progressive
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

(1) TEB is available only in version SN-NP

(2) In standard configuration the solenoid with integral electronics and position transducer are at side B of the main stage (side A of pilot valve)

(3) double power supply only for TES
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@ MODEL CODE for SPECIAL SPOOLS - refer to section [1] for valve model code and options

. DPZO  |-|T|[ES

NP

2 e (e 7

/|

*

Configuration, spool type and size:

_r 8 [ A B
* o €X : 71-L9 oty

71-D9 o olf

b PT

For

_ D9

A B

AT X

a
A B ]
RS o
73-D9 F‘X‘M IS Mﬁ 73-L9 T
a

see

T

b P T b P T
Spool size D9 L9 Spool size D9
bPzO-1 = 100 - DPZO-4 = 480
DPZO-2 = 250 250

Nominal flow (I/min) at Ap 10bar P-T

For

L9 L9

see

| 3| GENERAL NOTES

DPZO-TEB, TES proportional valves are CE marked according to the A WARNING

applicable Directives (e.g. Immunity/Emission EMC Directive and Low
Voltage Directive). Installation, wirings and start-up procedures must be
performed according to the general prescriptions shown in table FOO3 and
in the installation notes supplied with relevant components. The electrical
signals of the valve (e.g. monitor signals) must not be directly used to acti-
vate safety functions, or components, as prescribed by the European
standards (Safety requirements of fluid technology systems and compo-

nents-hydraulics, EN-982).

|4 FIELDBUS - only for TES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

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

regenerative circuit

(additional external check
valve required)

section 8, diagram 23

regenerative circuit

internal to the valve

section 8, diagram 24

To avoid overheating and possible damage of the electronic
driver, the valves must be never energized without hydraulic
supply to the pilot stage. In case of prolonged pauses of the
valve operation during the machine cycle, it is always advisa-
ble to disable the driver (option /Q or /Z). A safety fuse 2,5 A
installed on 24VDC power supply of each valve is always
recommended, see also Power supply note at sections

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd values according to EN ISO 13849

75 years, see technical table PO0O7

Ambient temperature range

standard = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

standard = -20°C + +70°C

/BT option = -40°C + +70°C

Coil resistance R at 20°C 3+33Q
Max. solenoid current 2,6 A
Max. power 50 Watt

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 to DIN EN60529

IP66/67 with mating connector

Tropicalization

Tropical coating on electronics PCB

Duty factor

Continuous rating (ED=100%)

EMC, climate and mechanical load

See technical table G004

EtherCAT, POWERLINK
Communication interface Atos ASCI coding ENBOAPL4 + DSA08 | ENBO170.2IECE 1158 Hhertteyl
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0+ USBOTG |CANISO11898 RS485 100 Base TX
Valve model DPZO-*-1 DPZO-*-2 | DPZO--4 | DPZO-*-6
Pressure limits [bar] ports P, A, B, X = 350; T =250 (10 for option /D); Y = 10;
Spool type standard | L5, DL5, S5, D5 L3, S3, D3 L5, DL5, S5, D5 L5, S5, D5
special D9 D9, L9 D9
Nominal flow (1) [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 1000 1600
Piloting pressure [bar] min. = 25; max = 350
Piloting volume [cm3] 1,4 3,7 9,0 21,6
Piloting flow (2) [I/min] 1,7 3,7 6,8 14,4
Leakage (3) Pilot [cm?] 100/300 100/300 200/500 900/2800
Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (0-100% step signal) (4)  [bar] <60 <75 <90 <120

Hysteresis

< 1 [% of max regulation]

Repeatability

+ 0,5 [% of max regulation]

Thermal drift

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

Notes:

above performance data refer to valves coupled with Atos electronic drivers, see section [&l.

(1) for different Ap, see section 9.2

(2) with step reference input signal 0 +100 %  (3) at p = 100/350 bar  (4) see detailed diagrams in section 8.3





E SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (B10 >75 recommended)

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 NBR, HNBR HFC

ELECTRONIC DRIVERS - for main and communication connector see sections [12},

Valve model TEB TES
Drivers model E-RI-TEB-N E-RI-TES-N
Type Digital
Format Integral to valve
Data sheet GS208 GS210
DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
8.1 Regulation diagrams (values measure at Ap 10 bar P-T)
100 Pl>B[P—>) 200 Pl>B[P—a
— A—T|(B—>T . A—>T|B—T
% 80 ’ < 160
£ 3\ /3 £
2 2
3 60 ) ] ] . 3 120 ) .
B 40 \QT\\ E 80 :
E N E ’
é? 20 4 \\\\\\§§\\\\ ,///// é? 40 7 6
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 O 20 40 60 80 100
DPZO-1: Stroke [% of max] DPZO-2: Stroke [% of max]
1=15 2=DL5 3=S5 4 =D5 5=13 6 =S3 7 =D3
250 P—>B|P—>A 500\ P—>B|P—>A /
A>T|B—>T A—>T|B—>T
% 200 g 400
= 10 9 = 14 13
§ 0 9 8 8/ é 300 13\ 12 12 /15
1
B 100 N 10 £ 200
g 11\ £ 13 14
& 50 \ & 100
\
. ~\ | . N\ |~
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZ0-2: Stroke [% of max] DPZO-4: Stroke [% of max]
8=L5 9=DL5 10=S5 11=D5 12=15 13=DL5 14=S5 15=D5
650
P>B|P—>a
A—>T|B—>T
E 520\\ /
= 21
§ 390 20 20
£ 20
Z 22 22 |21
(@)}
£ 130 SN o
0 \§ / Note:
-100 -80 -60 -40 -20 0 20 40 60 80 10C Hydraulic configuration vs. reference signal (standard and option /B)
DPZO-6: Stroke [% of max] =410V

20=L5 21=85 22=D5

Reference signal 102 ~ 20 mA } P—-A/B—>T

Reference signal 102 : 412]X } P—->B/A—>T
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100

23 = differential - regenerative spool D9 — 23
(not available for valve size 32 and 35) é 80
D9 spool type with a fourth position specific to regenerative 5 /
circuit, performed by means of an additional external check 240 A>T P—>A
valve. =
i<}
5 40
2
« Pl—>B
= =
o BT
Al |B Pd 0 \\ /\
@q}( i . )ﬁ i< )?( i ‘%ﬂ@ -100 -80 -60 -40 -20 0 20 40 60 80 100
i LT o, P Stroke [% of max]
[T
Application ] | B
example A; 100
24
8 gp
€
5 \ /
& 60
2
24 = linear - internal regenerative spool L9 Lo L0 P—>B A>T P—>A
(available only for valve size 16) 3
©
L9 spool type with a fourth position specific to perform a 3 20 ‘/é —=B
regenerative circuit internal to the valve. o) NN B —» T| ~Tigenerative
O SN
-100 -80 -60 -40 -20 0 20 40 60 80 100
8.2 Operating diagrams Stroke [% of max]
Flow /Ap diagram stated at 100% of spool stroke
600 1400 3500
500 3 1200 3000
400 > 1000 2500
= 300 2/ 800 2000
S
= 200 . 600 4 1500 y
ES
2100 400 1000
[T 5/
10 30 70 100 200 300 10 30 70 100 200 300 10 30 70 100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
DPZO-1: DPZ0-4: DPZ0-6:
1 = spools L5, S5, D5, DL5, D9 4 = spools L5, S5, D5, DL5, D9 6 = L5, S5, D5
DPZ0-2:
2 = spools L3, S3, D3
3 =spools L5, S5, D5, DL5, D9, L9
. Step signal [%]
8.3 Response time 100 =100
The response times in below diagrams are measured at different DPZO-1
steps of the reference input signal. They have to be considered as e DPZ0-2
average values. 2 /~ Jo-75
For the valves with digital electronics the dynamics performan- o
ces can be optimized by setting the internal software parame- 2 5
ters. °» /’ 0-50
[e}
o
o
w25 / 025
/
0 15 30 45 60 750 15 30 45 60 75
Time [ms]
Step signal [%] Step signal [%]
100 100
0-100 0-100
DPZ0Q-4 DPZ0-6
x5 e < 75 oE
5 90 / 0-50 % 50 V 0-50
s IS]
a ] /
D25 5E @ 25 0-25 \
A
0 20 40 60 80 1000 20 40 60 80 100 0 20 40 60 80 1000 20 40 60 80 100
Time [ms] Time [ms]





8.4 Operation as throttle valve

Single solenoid valves (*51) can be A %
T
5

used as simple throttle valves:
T % % W DPZO-*- 151-L5 | 251-L5 | 451-L5 | 651-L5

Pmax = 250 bar
T : Max flow [I/min]
! b Ap = 30 bar 320 860 1600 2200

| 9| HYDRAULIC OPTIONS

9.1 Option /B FUNCTIONAL SCHEME
example of configuration 71

Solenoid, integral electronics and position transducer at side of port A of the main stage.
For hydraulic configuration vs reference signal, see section 8.1

9.2 Pilot and drain configuration
The pilot / drain configuration can be modified as shown in the functional scheme
here aside, for detailed view of plugs position, see section [15]
The valve’s standard configuration provides internal pilot and external drain.

For different pilot / drain configuration select:
Option /E External pilot (through port X)
Option /D Internal drain (through port T)

@ 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

ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VDC must be appropriately stabilized or rectified and filtered; 2,5 A fuse is time lag required in series to each driver
power supply. Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with +10VDC nominal range

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Vboc power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero.

10.1 Option /F
It provides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool tran-
sducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 VbC

10.2 Option /1
It provides 4 + 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V 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.

10.3 Option /Q
To enable the driver, supply 24 VDC on pin C referred to pin B: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

10.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VDC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal

Power supply for driver’s logics and communication - only for TES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

10.5 Possible combined options
/F1,1Q and 12
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1] ELECTRONIC CONNECTIONS AND LEDS

11.1 Main connector signal - 7 pin - standard, /F and /Q options

PIN | Standard Q /F TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc Rectified and filtered: Vrus = 20 + 32 Vivax (ripple max 10 % Vee) | Input - power supply
B |Vo Power supply 0 Vbc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Vbc) the valve, referred to VO Input - on/off signal
D |a 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
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: +10 Vbc / 20 mA maximum range Output - analog signal
F | AGND \Ye) Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Voc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
11.2 Main connector signal - 12 pin - /Z option
PIN | TEB-SN/Z | TES-SN /Z | TECHNICAL SPECIFICATIONS NOTES
1 |v+ Power supply 24 Voc Rectified and filtered: VrRvs = 20 + 32 Vmax (ripple max 10 % Vrp) Input - power supply
2 |vo Power supply 0 Vbc Gnd - power supply
ENABLE ref :
3 Vo e e\r/rf(():i 0 Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
Q INPUT+ Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
4 - Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: | Flow monitor output signal: £10 Voc / £20 mA maximum range Input - analog signal
6 AGND VLO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Output - analog signal
7 NC Do not connect Gnd - analog signal
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO
8 NC Do not connect Output - on/off signal
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
FAULT ref :
11 Vo ULTre errf/du‘;o Fault (0 Vbc) or normal working (24 Vbc) Output - on/off signal
PE |EARTH Internally connected to the driver housing
Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port

11.3 Communications connectors - @

USB connector - M12 - 5 pin  always present

(€ €2 BC fieldbus execution, connector - M12 - 5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD | Shield
2 |ID USB Flash Drive identification 2 | notused €)- €2 pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 | CAN_H Bus line (high)
5 | D+ Data line + 5 | CAN_L Bus line (low)

@ @ BP fieldbus execution, connector - M12 - 5 pin

() €2 EH, EW, El fieldbus execution,connector - M12 - 4 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housingl SHIELD

Notes: (1) shield connection on connector’s housing is recommended

(2): pin 2 can be fed with external +5V supply of CAN interface






11.4 Connections layout

7 atosbH 7

~
-®
usB

CONNECTOR
(always present)

TEB

_

v @]

~N
1O

usB
CONNECTOR
(always present)

I

CONNECTOR (3
NNECTOR

TES

[ |

IFIELDBUS
CONNECTOR

FIELDBUS |

CONNECTOR

©

9 piaenosTIC
LED

MAIN
CONNECTOR

&

Note: the use of metallic connectors is strongly recommended to meet EMC performance

© © .
CANopen PROFIBUS DP EtherCAT - POWERLINK UsB 0]
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ @ @ (male) (male)
@ @ LED FUNCTION DESCRIPTION
NP, BC, BP EH, EW, EI
CANopen PROFIBUS DP EtherCAT - POWERLINK (1 | VALVE STATUS LINK/ACT
(female) (female) EtherNet/IP L2 | NETWORK STATUS | NETWORK STATUS
. (female - OUTPUT)
Note: connectors front view L3 SOLENOID STATUS | LINK/ACT
12| CONNECTORS
ZM-7P - E-C-SB-USB/M12
PG1 7 pin (Metaliic) PG135 12 pin (Metallic) . USB CABLE
cable lenght 4 m
)
] ¢
\ ~93 5 TEB
| g
ZH-7P PG16 ZH-12P z| -
PG 7 pin (Plastic) 12 pin (Plastic) 8
I z
) L] F .
L] =
~76 ‘ ~100 \ ] = gﬂ
0|
ZM-5PF ZM-5PF/BP o
o TES
3}
w
u -
=z |
o -
o
»
=] L
)
| = 5
m] = E%
TR

@ MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

EH - EtherCat

TEB TEB /2
VALVE VERSION BC - CANopen BP - PROFIBUS DP EW - POWERLINK
TES TES /Z
El - EtherNeV/IP
ZM-7P ZM-12P ZM-5PF ZM-5PF/BP ZM-4PM/E
CONNECTOR CODE @ @ @
ZH-7P ZH-12P  (a9) ZM-5PM (C2) ZM-5PM/BP (C2) ZM-4PME  (C2)

PROTECTION DEGREE P67
DATA SHEET GS208, GS210, K500
[ Jonlyfor TES

FS172






PROGRAMMING TOOLS - see table GS500

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port 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:

E-SW-BASIC support:
E-SW-FIELDBUS support:

E-SW-*/PQ support:

NP (USB) PS (Serial) IR (Infrared)
BC (CANopen) BP (PROFIBUSDP)  EH (EtherCAT)
EW (POWERLINK)  EI (EtherNet/IP)

valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!
The use of isolator adapter is highly recommended for PC protection (see table GS500)

15| PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

USB connection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

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

DPZO-1

DPZO-2

DPZ0O-4

DPZO-6

Pilot channels

Pilot channels

Pilot channels

Pilot channels

Drain channels

Drain channels

Drain channels

Drain channels

Internal piloting: blinded plug SP-X300F @inX;
External piloting: blinded plug SP-X300F @ in Pp;
Internal drain:  blinded plug SP-X300F ®in Y;
External drain: blinded plug SP-X300F @ inDr.

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 @.

Internal piloting: Without blinded plug SP-X500F ®;
External piloting: Add blinded plug SP-X500F ®;
Internal drain:  Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

Internal piloting: Without plug ;

External piloting: Add DIN-908 M16x1,5 in pos ;
Internal drain: ~ Without blinded plug SP-X300F ®;
External drain: Add blinded plug SP-X300F ®.






INSTALLATION DIMENSIONS [mm]

P DPZO-TEB-*-15*
DPZO-TES-*-15*

dRhLi
L
NSl

N
=
—
o
£3
U o9 %
Yo}
S =]
=
v w _'
- — cuw
© © -
© N~
© 1] N
e v
© ©1 B PE
70 192 92.5 Mass 9 kg
DPZO-TEB-*-17*
DPZO-TES-*-17*
1SO 4401: 2005
Mounting surface: 4401-05-05-0-05
(see table P005) g
Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 5 OR 2050; 2 OR 108
Diameter of ports A, B, P, T: @ = 11 mm;
Diameter of ports X, Y: @ = 5 mm;
192 92.5 Mass 9,8 kg
DPZO-TEB-*-25* a5
* * -
DPZO-TES-*-25 T .
B o z
Ta
— 55 8 %
[sV) [
E——ains A =0
w 1
T .
N
— &
TrOATTB VI =
AR 3
125 225 Mass 14 kg
* *
DPZO-TEB-*-27 @18 I
DPZO-TES-*-27* —
iy
1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
(see table PO05) = m — N
Fastening bolts: — — &
4 socket head screws M10x50 class 12.9
Tightening torque = 70 Nm sl
2 socket head screws M6x45 class 12.9
Tightening torque = 15 Nm
Sgals: 4 OR 130; 2 OR 2043 N ) —
Diameter of ports A, B, P, T: @ = 20 mm; [ " i — 1 <
Diameter of ports X, Y: @ = 7 mm; IR RS j ®
! 125 225 Mass 14,8 kg

@ = Space to remove the 7 or 12 pin main connector

For main and communication connectors see section (12}, [13]
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30

126

1SO 4401: 2005

Mounting surface: 4401-08-08-0-05

(see table PO05)

Fastening bolts:

6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm

DPZ0O-4

Seals: 4 OR 4112; 2 OR 3056

Diameter of ports A, B, P, T: @ = 24 mm;
Diameter of ports X, Y: @ = 7 mm;

OFERETNG

ex
S
- &
O O o
. \ O O r
’ﬂ 202 )

1SO 4401: 2005

Mounting surface: 4401-10-09-0-05
(see table PO05)

Fastening bolts:

6 socket head screws M20x90 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 34 mm;
Diameter of ports X, Y: @ = 7 mm;
Seals: 4 OR 144, 2 OR 3056

DPZO-TEB-*-45*

DPZO-TES-*45* W
HHHE g
z
8% 3
Ee——atos 4| N ; E
S @
GoxAiB ]
! 199 ‘ 2%8 Mass 18,5 kg
DPZO-TEB-*-47* Ay 15 -
DPZO-TES-*-47* ~ T g
ﬂﬂh@f
! 159 ‘ 258 Mass 19,3 kg
DPZO-TEB-*-65*
DPZO-TES-*-65*
z
Ta
53
0| 5%
Bz
Olm Y
{ [ Sm
_ 0
(9N}
L Tl b—R |®
vy \ 1”|\ 0
= o [
218 ‘ 318 Mass 42,5 kg
DPZO-TEB-*-67* @ 15
DPZO-TES-*-67* ) Y
[ EATHy
‘U:} | —
[——] \4) [—————) LQ
E——atos 4] UN)
® @
1 [
l}l ' X A R
218 318 Mass 43,3 kg

@ = Space to remove the 7 or 12 pin main connector

For main and communication connectors see section [12], [13]
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Table FS175-2/E

Two stage proportional directional valves high performance
digital with two position transducers and positive spool overlap, rugged design

@ Valve body
@ Main stage Spool
® Pilot valve

TS

el

-~
i@

i

DPZO-LES-SN-BP-271

@ Pilot valve position transducer
(® Main stage position transducer

® Integral electronics

@ USB connector
Fieldbus connectors

(® Main connector

E MODEL CODE for STANDARD SPOOLS

| DPZO

(L] [es-[sN

Two stage proportional

directional valve

L = closed-loop
two LVDT transducer

Integral digital drivers:
EB = basic (1)
ES = full

Alternated P/Q controls
SN = none
SP = pressure control (1

- see section 4]

pressure tranducer)

SF = force control (2 pressure tranducers)
SL = force control (1 load cell)

Fieldbus interfaces USB port always present:

NP = Not present (1)
BC = CANopen

EW = POWERLINK
EH = EtherCAT

[wp|-[2] 71

BP = PROFIBUS DP El = EtherNet/IP

Valve size ISO 4401:

1=10 2=16 4=25 4M=27 6=32 8=35
Configuration: Standard Option /B

A B P4
= j TT)()(%
PT b
A8 4
XA DkOk
7= RS
P T b

KA Lk bt x VWA

(LT

% %
A A

P T

Spool type - regulating

L= linear

progres

characteristics:

DL =

differential-linear

P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

sive

differential-progressive

P-A=Q, B-T=Q/2
P-B=Q2 AT=Q

L

5]/

ol

DPZO-LEB, DPZO-LES

High performance two stage digital
proportional valves specifically designed
for high speed closed loop controls.

They are equipped 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.

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.

High performances valves are available in
LEB basic execution with analog
reference signals and USB port for
software functional parameters setting or
in LES full execution which includes also
optional alternated P/Q controls and
fieldbus interfaces for functional
parameters setting, reference signals and
real-time diagnostics.

Size: 10 to 35
Max flow: 180 to 3500 I/min
Max pressure: 350 bar

Eal/m—

Seals material,
see sect. [6], [7]:

- =NBR
PE = FKM
BT = HNBR

Series number

Hydraulic options, see section [10]:
B =solenoid, integral electronics and position

transducer at side of port B of the main
stage (side A of pilot valve) (3)

D =internal drain
E =external pilot (through port X)
G =pressure reducing valve for piloting - stan-

dard for size 10

Electronic options, see sections
I = current reference input and monitor 4+20 mA

(omit for standard voltage reference input and
monitor £10 V)

Only for SN (2)

F = fault signal

Q = enable signal

Z = double power supply (4), enable, fault and

monitor signals - 12 pin connector

Only for SP, SF, SL:
C = current feedback for remote transducer(s)

DPZO-1
DPZO-2
DPZ0O-4
DPZO-4M
DPZ0O-6
DPZO-8

Spool size

3(LSD) 5(LDLSD) 5(LSD)
- 100 -
160 250 -
- 480 -
- 550 -
- - 640
- - 1200

Nominal flow (I/min) at Ap 10bar P-T

(1) LEB only in version SN-NP

(4) double power supply ol

nly for LES

(2) F, Q, Z options are standard for SP, SF, SL
(3) In standard configuration the solenoid with integral electronics and position transducer are at side A of main stage (side B of pilot valve)
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@ MODEL CODE for SPECIAL SPOOLS - refer to section [1] for valve model code and options

. bPzo  |-[L] [Es|-[sN|-[NP|-[2][ 71-L9 |/[ + |/[ + |/] .
Configuration, spool type and size: For regenerative circuit
o (additional external check
A B P4 A B D9 valve required)
71-D9 égq E TI TI )T( & )T( TI% 71-L9 Y X T% see section 9, diagram 26
e b P T b
o AB Pd o AB . P4 For regenerative circuit
M * Ok iliz;tm MISATE KA iliz;tm internal to the valve
73-D9 il < 73-L9 ol [ T < L9 see section 9, diagram 27
M P b (1 o ’
A B [ A8 P4
73-Q5 M \X Tq X )I(j%t‘ﬁ 73ve B )T x5y J % < For alternate P/Q control
P T b b5 1 b \ see section 9, diagram 28
Q5
Spool size D9 L9 V9 Q5
DPZO-1 = 100 - 100 100
DPzO-2 = 250 250 250 250
DPzO-4 = 480 - 480 480 For alternate P/Q control of
DPZO-4M = 550 _ 550 550 L injection cycle in plastic
a & machinery
DPZO-6 = - - 640 B see section 9, diagram 29
DPZO-8 = - - 1200 - N on ®, dlag
Nominal flow (I/min) at Ap 10bar P-T

(1) do not use with alternated P/Q control (options SP, SF, SL)

| 3| GENERAL NOTES

DPZO-LEB, LES proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC Directive and Low
Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in table FOO3
and in the installation notes supplied with relevant components. The electrical signals of the valve (e.g. monitor signals) must not be directly
used to activate safety functions, or components, as prescribed by the European standards (Safety requirements of fluid technology systems
and components-hydraulics, EN-982).

A WARNING

To avoid overheating and possible damage of the electronic driver, the valves must be never energized without hydraulic supply to the
pilot stage. In case of prolonged pauses of the valve operation during the machine cycle, it is always advisable to disable the driver
(option /Q or /Z)

A safety fuse 2,5 A installed on 24VDC power supply of each valve is always recommended, see also Power supply note at sections

E ALTERNATED P/Q CONTROLS - only for LES with valve configuration 73

S* options add the closed loop control of pressure (SP) or force (SF and 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 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). Main 12 pin connector is the same as /Z option plus two analog signals specific for the pressure (force) control.

The alternated P/Q controls are specific for valve configuration 73, optional spools type Q5 and V9 recommended, see section

For detailed information and connector wiring of options SP, SF, SL see tech table GS212.

5| FIELDBUS - only for LES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.





|6 MAIN CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd values according to EN ISO 13849

75 years, see technical table PO0O7

Ambient temperature range

standard = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

standard = -20°C + +70°C

/BT option = -40°C + +70°C

Coil resistance R at 20°C 3+33Q
Max. solenoid current 2,6 A
Max. power 50 Watt

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European
standards ISO 13732-1 and EN 982 must be taken into account

Protection degree to DIN EN60529

IP66/67 with mating connector

Tropicalization

Tropical coating on electronics PCB

Duty factor

Continuous rating (ED=100%)

EMC, climate and mechanical load

See technical table G004

EtherCAT, POWERLINK
Communication interface Atos ASCI coding ENBOAPL4 + DSA08 | ENBO170.2IECE 1158 Eherieyl
Communication physical layer not insulated optical insulated optical insulated Fast Ethernet, insulated
USB 2.0+ USBOTG |CANISO11898 RS485 100 Base TX
Valve model DPZO-*-1 DPZ0O-*-2 DPZO-*-4 DPZO-*-4M DPZO-*-6 DPZO-*-8
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10;
Spool type standard | L5, DL5, S5, D5 | L3, S3, D3 L5, DL5, S5, D5 L5, S5, D5
special D9, V9, Q5 D9, L9, V9, Q5 D9, V9, Q5 V9

Nominal flow [I/min]
m Ap = 10 bar 100 160 250 480 550 640 1200
Ap P-T Ap = 30 bar 160 270 430 830 950 1100 2000
Max permissible flow [I/min] 180 400 550 1000 1100 1600 3500
Piloting pressure [bar] min. = 25;  max = 350 (option /G advisable for pilot pressure > 200 bar)
Piloting volume [cm3] 1,4 3,7 9,0 11,3 21,6 39,8
Piloting flow (2) [I/min] 17 3,7 6,8 8 14,4 20
Leakage  Pilot [cm¥min] 100/300 100/300 200/500 200/600 900/2800 900/2800

(3) Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 0,3/1,0 1,0/3,0 1,2/3,6
(F(‘ff&%/'li?ei@% @ [ms] <50 <60 <80 <85 <90 <120
Hysteresis < 0,1 [% of max regulation]
Repeatability + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

Notes: above performance data refer to valves coupled with Atos electronic drivers, see section [8].

(3) at p = 100/350 bar
(4) see detailed diagrams in section 9.3

(1) for different Ap, see section 9.2
(2) with step reference input signal 0 =100 %

SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um ($10 >75 recommended)

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

Flame resistant with water NBR, HNBR HFC IS0 12922
ELECTRONIC DRIVERS

Valve model LEB LES LES-SP, SF, SL
Drivers model E-RI-LEB-N E-RI-LES-N E-RI-LES-S
Type Digital

Format Integral to valve

Data sheet GS208 GS210 GSs212

Note: for main and communication connector see sections [13],
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9| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

9.1

Regulated flow [I/min] Regulated flow [I/min] Regulated flow [I/min]

Regulated flow [I/min]

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

100 PI—>B|P—>A
A—>T|(B—>T

80 2

N /s
60 1 1 4

2
40 \

\
20
4 \
N\ | A

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

Stroke [% of max]

40 60 80 100

DPZO-1:
1=L5  2=DL5
3=S5  4=D5
250 Pl>B|P—>a
A—>T|(B—>T
200
9
150 19 5 /
9 8 1
100 NS o
11\
- \\
A\ | A

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

Stroke [% of max]

DPZO0-2:
8=L5 9 =DL5
10=S5 11=D5
600
P>B|P—>A
A—>T|B—>T
360 18 ”
16
|17 16 A
240 - 05
19
120 N
) N\ | 4
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0-4M:
16=L5 17=DL5
18=S5 19=D5
1200 P—>B|[P—>A
A—>T|(B—>T
960
24
720 23 23 25
480 4
-100 -80 -60 -40 -20 O 20 40 60 80 100

Stroke [% of max]
DPZO0-8:
23 =15
25 =D5

24 =55

Regulated flow [I/min] Regulated flow [I/min]

Regulated flow [I/min]

200 P—>B |P—>A
A—>T|(B—>T
160
120
6 5 5
80 7
6
40 >

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

Stroke [% of max]

DPZO-2:
5=13 6 =353
7=D3
500
Pl—>B|P—>A
A—T|B—>T
14 13
300
13\ 12 12 15
200
18 14
100
\
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZO-4:
12=1L5 13=DL5
14=S5 15=D5
N ek p,
—> —>
520 \ /
21
390 20 20 21

22 22

\
0 N\ | £
100 -80 -60 40 -20 0 20 40 60 80 100

Stroke [% of max]

DPZO-6:
20=15
22 =D5

21 =55

Note:
Hydraulic configuration vs. reference signal (standard and option /B)

Reference signal 102 : 58?”\/& } P—>A/B—>T

Reference signal 102 : ﬁn\i\ } P>B/A=T





26 = differential - regenerative spool D9

100

(not available for valve size 32 and 35) _ 26
X
D9 spool type with a fourth position specific to g 80
regenerative circuit, performed by means of an 5
additional external check valve. 240 A>T P—>A
2
o
== g °
2
o P—>B
(]8; 20
Al |8 pd o

-100 -80 -60 -40 -20 O 20 40 60 80 100

=B 0 I NPT
<]
b

Pl [T
o [ ;r 3 Stroke [% of max]
Application | 8
example A
27 = linear - internal regenerative spool L9 100
(available only for valve size 16) _ 27
<
L9 spool type with a fourth position specific to g 80
perform a regenerative circuit internal to the ks
valve. 8260
2
ke} —> —> —»
< 40 P B A T P A
2
% 20 /é —» B
3 7 -
g B—>T tfigenerative
\\

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

Stroke [% of max]

28 = linear spool Q5
(not available for valve size 32 and 35) 100

80 \
60
40

P —» B\ P->A
20

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

Stroke [% of max]

28
Q5 spool type is specific for alternate P/Q con-

trols in combination with /S* option of digital inte-
gral drivers, (see tech. table GS212).

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.

Regulated flow [% of max]

29 = differential - progressive spool V9

V9 spool type is specific for alternate P/Q con-

trols in combination with S* option of digital inte-

gral drivers (see tech table GS212) or Z-ME-KZ/GI

axis card (see tech table G345). 100 29

This spool is specially designed to manage the 4

whole injection cycle in plastic machinery, 80
60

thanks to the following specific features:

- strong meter-in characteristic to allow the pres-
sure control in A port during the holding pres-
sure (P-A) and the plasticizing (A-T) phases

- safety central position (A-T/B-T) to depressurize
the actuator chambers

-large A-T and B-T flow capability, required

40

PNTEe \( e
~L 7

Regulated flow [% of max]

during the plasticizing phase, to discharge big 0
volumes from high differential injection cylin- -100 -80 -60 -40 -20 0 20 40 60 80 100
ders with low pressure drops and permitting Stroke [% of max]

the contemporary oil suction from tank
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9.2 Operating diagrams
Flow /Ap diagram
stated at 100% of spool stroke

600
500
400

300

)

200

AAN

Flow rate [I/min]

100

10 30 70 100 200 300
Valve pressure drop Ap [bar]

3500
3000
2500

2000 7

1500

1000

Flow rate [I/min]
N\

d

g

10 30 70 100 200 300

Valve pressure drop Ap [bar]

9.3 Response time

Flow rate [I/min]

1400
1200
1000

800

400

a1

10 30 70 100 200 300
Valve pressure drop Ap [bar]

DPZO-1:

1 = spools L5, S5, D5, DL5, D9, V9, Q5
DPZO0-2:

2 =spools L3, S3, D3

3 =spools L5, S5, D5, DL5, D9, L9, V9, Q5
DPZ0-4:

4 = spools L5, S5, D5, DL5, D9, V9, Q5
DPZO-4M:

5 = spools L5, S5, D5,DL5, D9, V9, Q5
DPZ0-6:

6 = L5, S5, D5, V9

DPZO0-8:

7 =15, S5, D5, V9

The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

Step signal [%]

100 0-100
DPZ0-1
- DPZ0-2
& /~ o5
[0}
S
= 50
% 0-50
3 /
o
o
@ / 0-25

0 15 30 45 60 750 15
Time [ms]

Step signal [%]
100

30

45

60

75

0-10Q
DPZ0-6

75

50 %

o/

Spool stroke [%]

0 20 40 60 80 1000 20

Time [ms]

40

60

80

100

Spool stroke [%]

Spool stroke [%]

Step signal [%]

100
0-100
DPZ0-4
DPZ0Q-4M
75
0-75
50 % 0-50
5 0-25
0 20 40 60 80 100 0 20 40 60 80 100
Time [ms]
Step signal [%]
100 0-100
DPZ0-8 ///// i
& / 0-75
20 / 0-50
25 / 0-25 \
0 25 50 75 100 1250 25 50 75 100 125

Time [ms]





HYDRAULIC OPTIONS FUNCTIONAL SCHEME - example of configuration 71

10.1 Option /B [x A B IR
Solenoid, integral electronics and position transducer at side of port B of the main stage. @ Al P

For hydraulic configuration vs reference signal, see section 9.1 -0 M X i il% $ 8-
Z

o

10.2 Option /G
Pressure reducing valve (3 with fixed setting, installed between pilot valve and

main body. Reduced pressure setting: T I
40 bar for DPZO-1 and DPZO-2 ’7 e
100 bar for DPZO-4(M), DPZO-6 and DPZO-8 ﬂEIW ®
It is advisable for valves with internal pilot in case of system pressure higher than L
200 bar. Coe T T
Pressure reducing valve ®) is standard for DPZO-1, for other sizes add /G option. ‘ @ A : (Z ‘
10.3 Pilot and drain configuration NVLTT‘ X i M‘ i E <
The pilot / drain configuration can be modified as shown in the functional scheme ‘
here aside, for detailed view of plugs position, see section [16] -_
The valve’s standard configuration provides internal pilot and external drain. @ Pilot valve
For different pilot / drain configuration select: @ Main stage
Option /E External pilot (through port X) (® Pressure reducing valve
Option /D Internal drain (through port T) @ Plug to be added for external pilot trough port X

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

11] ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VDC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply. Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with £10VDC nominal range
Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Vbc power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero.

11.1 Option /F
It provides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool tran-
sducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC

11.2 Option /I
It provides 4 = 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V 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.

11.3 Option /Q
To enable the driver, supply 24 Vbc on pin C referred to pin B: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

11.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VDC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 Vbc (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication - only for LES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

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

11.6 Possible combined options
For SN: /Fl, 1Q and /1IZ
For SP, SF, SL: /CI





@ ELECTRONIC CONNECTIONS AND LEDS
12.1 Main connector signals - 7 pin - standard, /F and /Q options

Notes: (1) shield connection on connector’s housing is recommended

PIN | Standard /Q /F TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc  Rectified and filtered: Vrums = 20 + 32 Vmax (ripple max 10 % Vep) Input - power supply
B |Vvo Power supply O Vbc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Voc) the valve, referred to VO Input - on/off signal
Flow reference input signal: £10 Vbc / 20 mA maximum range Input - analog signal
D | Q_INPUT+ Defaults are £10 Voc for standard and 4 = 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: +10 Vbc / 20 mA maximum range Output - analog signal
F | AGND ‘ VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Vbc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
12.2 Main connector signals - 12 pin - /Z option and SP, SF, SL
PIN | LEB-SN /Z | LES-SN /Z . LES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
Fieldous | NP
1 |V+ Power supply 24 Vioc Rectified and filtered: Vams = 20 + 32 Vax (ripple max 10 % Vee) | Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 SCTABLE refe\r/rfg o: VLO ‘ Vo Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
4 |Q INPUT+ Flow reference input signal: £10 Vbc / +20 mA maximum range Input - analog signal
B Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
5 Q_MONITOR referred to: Flow monitor output signal: +10 Voc / +20 mA maximum range Output - analog signal
AGND VLO VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Gnd - analog signal
7 NC Do not connect
F INPUT+ Pressure/Force 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
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO | Output - on/off signal
8 NC Do not connect
F_MONITOR referred to: | Pressure/Force monitor output signal: +10 Voc / £20 mA maximum range | Output - analog signal
VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
D_INO Multiple pressure/force PID selection, referred to VO Input - analog signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressure/force PID selection (not available for SF), referred to VO | Input - on/off signal
FAULT referred to: . o  signal
11 VO VLO ‘ VLo ‘ VLo Fault (0 Voc) or normal working (24 Voc) utput - on/off signa
PE |EARTH Internally connected to the driver housing
Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port
12.3 Communications connectors (8) - (C)
USB connector - M12 - 5 pin  always present @ @ BC fieldbus execution, connector - M12 - 5 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD| Shield
2 |ID USB Flash Drive identification 2 | notused €)- €2 pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 |CAN_H Bus line (high)
5 | D+ Data line + 5 | CAN_L Bus line (low)
@ @ BP fieldbus execution, connector - M12 - 5 pin @ @ EH, EW, El fieldbus execution,connector - M12 - 4 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |45V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housing| SHIELD

12.4 Remote pressure/force transducer connector - M12 - 5 pin - only for SP, SF, SL @

(2): pin 2 can be fed with external +5V supply of CAN interface

PIN | SIGNAL TECHNICAL SPECIFICATION Single transducer (1) | Double transducers (1)
Voltage Current Voltage Current
1 | VF +24V Power supply +24Voc Connect Connect Connect Connect
> | TR1 1st signal transducer: +10 Voc / £20 mA maximum range, software selectable Connect Connect Connect Connect
Defaults are £10 Voc for standard and 4 + 20 mA for /C option
3 | AGND Common GND for transducer power and signals Connect / Connect /
2nd signal transducer: £10 Vbc / +20 mA maximum range, software selectable
4 |TR2 Defaults are +10 Voc for standard and 4 + 20 mA for /C option / / Connect Connect
5 |NC Not connect / / / /

Note (1) single/double transducer configuration is software selectable






12.5 Connections layout

7 atosH 7

REMOTE PRESSURE
TRANSDUCER
(only for SP, SF, SL)

usB
CONNECTOR
(always present)

Not used

LEB
u
LES
u

=7l usB
CONNECTOR

(always present)

AINg

M
CONNECTOR @

FIELDBUS
CONNECTOR

FIELDBUS Hh

CONNECTOR /‘
cowec%'gg Be

@ @
CANopen PROFIBUS DP EtherCAT - POWERLINK USB 0]
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ @ @ @ (male) (male)
@ @ @ LED FUNCTION DESCRIPTION
- NP, BC, BP EH, EW, EI
CANopen PROFIBUS DP EtherCAT - POWERLINK REMOTE PRESSURE L1 | VALVE STATUS LINK/ACT
(female) (female) EtherNet/IP TR‘}%ﬁg%’EH L2 | NETWORK STATUS | NETWORK STATUS
Note: connectors front view (female - OUTPUT) [3 | SOLENOID STATUS | LINK/ACT
13| CONNECTORS
ZM-12P E-C-SB-USB/M12
PG135 12 pin (Metaliic) - USB CABLE
cable lenght 4 m
[7)] —e
I i 2 (==
~ 60 ‘ 9% 5 LEB %
w
ZH-7P ZH-12P §
- PG16 - L -
PGM 7 pin (Plastic) 12 pin (Plastic) 8 ZH-5PM/1.5
- > SINGLE
:D |:| i - PRESSURE/FORCE
I ST TRANSDUCER
= cable lenght 1,5m
~76 ‘ ~100 | ] =) gﬁ
ZM-5PF ZM-5PF/BP 2
o LES
[
(3
u ~ ZH-5PM-2/2
2 I |
8 o DOUBLE PRESSURE
TRANSDUCER
"D” L cable lenght 2m
8
] L
) =) =
z 4
[T

Note: the use of metallic connectors is strongly recommended to meet EMC performance

MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

EH - EtherCat
LEB LEB /2 P/Q controls
VALVE VERSION LES LES /Z BC - CANopen | BP-PROFIBUSDP | EW - POWERLINK e
El - EtherNet/IP b=
CONNECTOR CODE ZM-7P ZM-12P ZM-5PF (C9) ZM-5PF/BP (1) ZM-4PM/E (C1)| ZH-5PM/1.5 (1) (1)
ZH-7P ZH-12P ZM-5PM (€2) ZM-5PM/BP (C2) ZM-APME (C2)| ZH-5PM-2/2 (2)
PROTECTION DEGREE P67

DATA SHEET

GS208, GS210, GS212, K500

[ Jonlyfor LES

(1) only for SP or SL (2) only for SF






[15] PROGRAMMING TOOLS - see table GS500 USB connection

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port also if
the driver is connected to the central machine unit via fieldbus.

E-C-SB-USB/M12 cable

The software is available in different versions according to the driver’s options: E-A-SB-USB/OPT isolator

E-SW-BASIC support: NP (USB) PS (Serial) IR (Infrared)

E-SW-FIELDBUS support:  BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK)  El (EtherNet/IP)

E-SW-*/PQ support:  valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!

The use of isolator adapter is highly recommended for PC protection (see table GS500)

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

DPZO-1 Pilot channels Drain channels

Internal piloting: blinded plug SP-X300F @inX;
External piloting: blinded plug SP-X300F @ in Pp;
Internal drain:  blinded plug SP-X300F ®in Y;
External drain: blinded plug SP-X300F @ inDr.

DPZ0-2 Pilot channels

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 @.

DPZ0O-4 Pilot channels

Internal piloting: Without blinded plug SP-X500F ®;
External piloting: Add blinded plug SP-X500F ®;
Internal drain:  Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F ®.

DPZO-6 Pilot channels Drain channels

Internal piloting: Without plug ®;

External piloting: Add DIN-908 M16x1,5 in pos ®;
Internal drain:  Without blinded plug SP-X300F ®;
External drain: Add blinded plug SP-X300F ®.

DPZ0O-8 Pilot channels Drain channels

Internal piloting: Without plug ;
External piloting: Add NPTF 1/8 in pos ®;
plug NPTF 1/8 in pos @;
Internal drain:  Without plug NPTF 1/8 in pos ®;
Add plug NPTF 1/8 in pos @;
External drain: Add plug NPTF 1/8 in pos ®.






INSTALLATION DIMENSIONS [mm]

248.5
271 for SP, SF, SL,

EW - POWERLINK and

DPZO-LEB-*-1
DPZO-LES-*-1

1) 15
T
R
R L
o e
= 2
(]
=
51 ——]
i
\
m
—_—

192

DPZO-LEB-*-2
DPZO-LES-*-2

15 (D

—
|
----a

>

et

237

252 for SP, SF, SL
EW - POWERLINK and
El - EtherNet/IP

215 115
DPZO-LEB-*-4
DPZO-LES-*-4

15 @

T
T

il

|
il

242

F-----i

266
281for SP, SF, SL
EW - POWERLINK and
El - EtherNet/IP

42

143

Note: the overall height is increased by 40 mm for /G option (0,9 kg).

86

70

1SO 4401: 2005

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

Fastening bolts:

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

Seals: 5 OR 2050; 2 OR 108

Diameter of ports A, B, P, T: @ = 11 mm;
Diameter of ports X, Y: @ = 5 mm;

Mass 9,5 kg

1SO 4401: 2005

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

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

Seals: 4 OR 130; 2 OR 2043

Diameter of ports A, B, P, T: @ = 20 mm;
Diameter of ports X, Y: @ =7 mm;

Mass 14 kg

1SO 4401: 2005

Mounting surface: 4401-08-08-0-05

(see table P0O05)

Fastening bolts:

6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm

DPZO-4

Seals: 4 OR 4112; 2 OR 3056

Diameter of ports A, B, P, T: @ = 24 mm,;
Diameter of ports X, Y: @ = 7 mm;
DPZO-4M

Seals: 4 OR 4131; 2 OR 3056

Diameter of ports A, B, P, T: @ = 32 mm;
Diameter of ports X, Y: @ =7 mm;

Mass 19 kg

() = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [13),

For option /B the proportional solenoid, the position transducer and the electronics are at side of port B of the main stage.






DPZO-LEB-*-6 ISO 4401: 2005

* Mounting surface: 4401-10-09-0-05

DPZO-LES-*-6 (see table POOS)
Fastening bolts:
6 socket head screws M20x90 class 12.9
Tightening torque = 600 Nm
Diameter of ports A, B, P, T: @ = 34 mm;
Diameter of ports X, Y: @ = 7 mm;
Seals: 4 OR 144, 2 OR 3056

@atnsH &

iEhuiia
3l
AR

308

El - EtherNet/IP

323 for SP, SF, SL
EW - POWERLINK and

167.5

49
4

r

O

O

297 198 202

Mass 43 kg

DPZO-LEB-*-8 ISO 4401: 2005

Mounting surface: 4401-10-09-0-05
DPZO-LES-*-8 (see table PO05)

Fastening bolts:

6 socket head screws M20x100 class 12.9

Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 50 mm;

Diameter of ports X, Y: @ = 9 mm;

Seals: 4 OR 156, 2 OR 3056

iR
i \“\I i
i

402
417 for SP, SF, SL, EW - POWERLINK and
El - EtherNet/IP

70

325 225 199

Mass 80 kg

(D = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [13),

Note: the overall height is increased by 40 mm for /G option (0,9 kg).
For option /B the proportional solenoid, the position transducer and the electronics are at side of port B of the main stage.
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Table FS178-3/E

Two stage servoproportional directional valves

digital, with two position transducers and zero spool overlap, rugged design

Ce

@ Valve body
@ Main stage Spool
® Pilot valve

v
eléi

-

DPZO-LES-S

@ Pilot valve position transducer
(® Main stage position transducer
® Integral electronics

N-BP-270

@ USB connector
Fieldbus connectors
(® Main connector

| 1] MODEL CODE for STANDARD SPOOLS

| DPZO

L (s

N |

Two stage proportional
directional valve

L = closed-loop
two LVDT transducer

Integral digital drivers:
EB = basic (1)

ES = full

Alternated P/Q controls - see section

SN = none

2] [70)-[L

5]/

DPZO-LEB, DPZO-LES

Servoproportional two stage digital
proportional valves with two LVDT position
transducer and zero spool overlap for
position closed loop controls.

The integral digital electronic driver
performs the valve’'s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.
Servoproportional valves are available in
LEB basic execution with analog
reference signals and USB port for
software functional parameters setting or
in LES full execution which includes also
optional alternated P/Q controls and
fieldbus interfaces for functional
parameters setting, reference signals and
real-time diagnostics.

Digital LEZ version (tech table FS230)
integrates the closed loop axis control
functions, while LEB and LES versions can
be used in combination with remote Z-ME-KZ
digital axis controller (see tech table G340).

Size: 10 to 35
Max flow: 180 to 3500 I/min
Max pressure: 350 bar

BNl —

Seals material,
see sect. [7], [8]:

- =NBR
PE =FKM
BT = HNBR

Series number

Hydraulic options, see section [i1]:
B =solenoid, integral electronics and position

SP = pressure control (1 pressure tranducer)
SF = force control (2 pressure tranducers)
SL = force control (1 load cell)

Fieldbus interfaces USB port always present:

NP = Not present (1)
BC = CANopen
BP = PROFIBUS DP

EW = POWERLINK
EH = EtherCAT
El = EtherNet/IP

transducer at side of port B of the main
stage (side A of pilot valve) (3)

D =internal drain
E =external pilot (through port X)
G =pressure reducing valve for piloting - stan-

dard for size 10

Electronic options, see sections

Valve size ISO 4401:

I = current reference input and monitor 4+20 mA
(omit for standard voltage reference input and
monitor £10 V)

1=10 2=16 4=25 4M=27 6=32 8=35
N _ Only for SN (4):
Configuration:  gtandard Option /B F = fault signal
A B 0% 9 A B Q = enable signal
T EvasE T Z = double power supply (5), enable, fault and
60 = Sy < > X X )HM monitor signals - 12 pin connector
P T b a P T Only for SP, SF, SL:
2 By A B C = current feedback for remote transducer(s)
P T b B P T Spool size 3(L) 5(,DL) 5(L) 5(T)
Spool type - regulating characteristics: DPZO-1 = B 100 B .
DPZO-2 = 160 250 - 190
L= linear DL = differential-linear DPZO-4 = R 480 R _
P-A=Q, B-T=Q/2 DPZ0-4M = - 550 - -
P-B=Q/2, A-T=Q DPZO-6 = _ - 640 -
T= non linear (2) DPZO-8 - = ) ) 1200 )

Nominal flow (I/min) at Ap 10bar P-T

(1) LEB available only in version SN-NP
(3) In standard configuration the solenoid with integral electronics and position transducer are at side A of main stage (side B of pilot valve)
(4) F, Q, Z options are standard for SP, SF, SL

(2) only for configuration 70

(5) double power supply only for LES

FS178





2| GENERAL NOTES

DPZO-LEB, LES proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC Directive and Low
Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in table FO03
and in the installation notes supplied with relevant components. The electrical signals of the valve (e.g. monitor signals) must not be directly
used to activate safety functions, or components, as prescribed by the European standards (Safety requirements of fluid technology systems
and components-hydraulics, EN-982).

A WARNING

To avoid overheating and possible damage of the electronic driver, the valves must be never energized without hydraulic supply to the
pilot stage. In case of prolonged pauses of the valve operation during the machine cycle, it is always advisable to disable the driver
(option /Q or /Z)

A safety fuse 2,5 A installed on 24VDC power supply of each valve is always recommended, see also Power supply note at sections

3| AXIS CONTROLLER

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. S* option add alternated P/Q control to the basic position ones.

For detailed information about integral axis controller see tech table FS230.

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

| 4| ALTERNATED P/Q CONTROLS - only for LES

S* options add the closed loop control of pressure (SP) or force (SF and 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 pressure transducer for SP, 2 pressure transducers
for SF or 1 load cell for SL). Main 12 pin connector is the same as /Z option plus two analog signals specific for the pressure (force) control.

For detailed information and connector wiring of options SP, SF, SL see tech table GS212.

Note: for proportional valve with zero overlapped spool the alternated pressure control (SP) is possible only for specific installation conditions,
see tech. table GS212

5| FIELDBUS - only for LES

Fieldbus allows the direct communication of the proportional valve with machine control unit for digital reference signal, diagnostics and
settings of functional parameters. Analog reference signal remain available on the main connector for quick commissioning and maintenance.
For detailed information about fieldbus features and specification see tech table GS510.

E CENTRAL SAFETY REST POSITION OF ZERO SPOOL OVERLAP - 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 off-
set 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 undefined < AL_B &

direction (due to the tolerances of the zero overlap spool), with potential risk of ﬁM| >< | F H( &%
damages or personnel injury. Py T b

Thanks to the central safety rest position the actuator movement is suddenly *

stopped and it is recovered at very low speed towards the direction correspon- Spool control position with
ding to the P-B/ A-T connection. electrical power supply ON
The main spool moves to the closed loop control position (zero overlap) when the and reference signal = 0

pilot pressure is activated, the valve is fed with power supply +24 VDC and refe- (zero overlap position)

rence input = 0V (or 12 mA for option /1) is applied to the driver. Spool offset position 1% to 6% of total stroke with

electrical power supply OFF (central safety rest position)






MAIN CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing

Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)

MTTFd values according to EN ISO 13849

75 years, see technical table POO7

Ambient temperature range

standard = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

standard = -20°C + +70°C

/BT option = -40°C + +70°C

Coil resistance R at 20°C 3+33Q
Max. solenoid current 2,6 A
Max. power 50 Watt

Insulation class

H (180°) Due to the occuring surface temperatures of the solenoid coils, the European
standards ISO 13732-1 and EN 982 must be taken into account

Protection degree to DIN EN60529

IP66/67 with mating connector

Tropicalization

Tropical coating on electronics PCB

Duty factor

Continuous rating (ED=100%)

EMC, climate and mechanical load

See technical table G004

EtherCAT, POWERLINK
L usB CANopen PROFIBUS DP {

Communication interface Atos ASCIl coding | EN50325-4 + DS408 | ENS0170-2/IEC61158 | Ier VP
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
Valve model DPZO-*-1 DPZO-*-2 DPZO-*-4 DPZO-*-4M DPZO-*-6 DPZ0O-*-8
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 L5
Nominal flow [I/min]
(M o Ap= 10 bar 100 160| 250 [190 480 550 640 1200
Ap P-

Ap= 30 bar 160 270| 430 |330 830 950 1100 2000
Max permissible flow [I/min] 180 400| 550 |550 1000 1100 1600 3500
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 200 bar)
Piloting volume  [cm?3/min] 1,4 3,7 9 11,3 21,6 39,8
Piloting flow (2) [I/min] 3,5 9 18 20 24
Leakage Pilot [cm?/min] 100/300 150/450 200/600 200/600 900/2800 900/2800
3) Main stage [I/min] 0,4/1,2 0,6/2,5 1,0/4,0 1,0/4,0 3,0/9,0 6,0/20
Responsetime  (4) [ms] <25 <25 <30 <35 <80 <100
(0-100% step signal)
Hysteresis < 0,1 [%0f max regulation]
Repeatability + 0,1 [%0f max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

Notes:

above performance data refer to valves coupled with Atos electronic drivers, see section [9].

(1) For different Ap, the max flow is in accordance to the diagrams in section 10.2

(2) with step reference input signal 0 =100 %

SEALS AND HYDRAULIC FLUID

(3) at p = 100/350 bar

(4) see diagrams in section 10.3

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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (f10 >75 recommended)

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 NBR, HNBR HFC

Note: For other fluids not included in above table, consult our technical office
| 9| ELECTRONIC DRIVERS

Valve model LEB LES LES-SP, SF, SL LEZ
Drivers model E-RI-LEB-N E-RI-LES-N E-RI-LES-S E-RI-LEZ
Type Digital

Format Integral to valve

Data sheet GS208 ‘ GS210 GS212 FS230

Note: for main and communication connectors see sections [14], [15]

FS178






10] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

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

Regulated flow [I/min] Regulated flow [I/min]

Regulated flow [I/min]

100 P—>B |P—>A
A—>T |B—T
80
60 1 1
40 2 2
20
0
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZO-1: 1=15 2=DL5
250 P—>B|P—>A
A—>T|(B—T
200
150 FN\Jg
100 = 5
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-2: 5=DL5 6=T5
600 P—>B|P—>A
A—>T|B—T
480
360 9 3
10
240 ~_ 10
120
\
0
-100 -80 -60 -40 -20 O 20 40 60 80 100

Stroke [% of max]

DPZO-4M: 9=L5 10=DL5

10.2 Flow /Ap diagram - stated at 100% of spool stroke

Flow rate [I/min]

Flow rate [I/min]

600
500
400

300
200

100

3500
3000
2500

2000
1500

1000

A
4 A A
3
/
2
/
1
10 30 70100 200 300
Valve pressure drop Ap [bar]
A
/|
8
A
/
/7/

10

30 70 100 200 300
Valve pressure drop Ap [bar]

230 P>B|P—>h
A—>T|(B—>T
< 200
£
3 150 4 4
©°
2 100 3 3
©
] \ /
e 50
0
-100 -80 -60 -40 -20 0 20 40 60 80 10C
Stroke [% of max]
DPZ0O-2: 3=13 4=15
200 P>B|P—>A
A—>T|B—>T
< 400
£ 7 7
§ 300
°
g 200 P
3 8
g 100
0
-100 -80 -60 -40 -20 O 20 40 60 80 100
Stroke [% of max]
DPZ0O-4: 7=15 8 =DL5
1200 P—>B|P—>A
A—>T|(B—>T
< 960
£
3 720
o} 12 12
% 480
)
& 240
11 11
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-6: 11=1L5 DPZ0-8: 12=1L5
1400
1200
1000
oS
é 600
o 5
o
= 400
o
[T
10 30 70100 200 300
Valve pressure drop Ap [bar]
DPZO-1: DPZO-4: DPZ0-6:
1 = spools L5, DL5 5 = spools L5, DL5 7=1L5
DPZ0-2: DPZO-4M: DPZ0-8:
2 = spools L3 6 = spools L5, DL5 8=15
3 =spool T5

4 = spools L5, DL5

Note: Hydraulic configuration vs. reference signal for configurations

60 and 70 (standard and option /B)

Reference signal ?2_38 r\rlwA} P—>A/B—>T

Reference signal 91 :’1120%% } P>B/A—>T





10.3 Response time

The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

100

Step signal [%]

0-100
DPZ0D-1
- DPZ0-2
® 0-75
Q /
o
5 90 050
°©
o
C% 25
- 0-25 \ \ \
0 10 20 30 40 500 10 20 30 40 50
Time [ms]
Step signal [%]
100
0-100
DPZ0-6 /
® 7 075
g
S
% 20 050
°
o
&
23 / 0-25 \
0 20 40 60 80 1000 20 40 60 80 100
Time [ms]
10.4 Bode diagrams
Stated at nominal hydraulic conditions.
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10.5 Pressure gain
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@ HYDRAULIC OPTIONS FUNCTIONAL SCHEME - example of configuration 70
11.1 Option /B m ) S R >

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

Ve |

For hydraulic configuration vs reference signal, see section 10.1

-
11.2 Option /G
Pressure reducing valve (3 with fixed setting, installed between pilot valve and

main body. Reduced pressure setting:

40 bar for bPZO-1 and DPZO-2 | {

100 bar for DPZO-4(M), DPZ0O-6 and DPZO-8

It is advisable for valves with internal pilot in case of system pressure higher than ‘
HHS |

200 bar.
Pressure reducing valve ®) is standard for DPZO-1, for other sizes add /G option.

11.3 Pilot and drain configuration
The pilot / drain configuration can be modified as shown in the functional scheme
here aside, for detailed view of plugs position, see section

The valve’s standard configuration provides internal pilot and external drain. @ Pilot valve

For different pilot / drain configuration select: @ Main stage

Option /E External pilot (through port X) ® Pressure reducing valve

Option /D Internal drain (through port T) @ Plug to be added for external pilot trough port X

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

12| ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VDC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply. Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with £10VDC nominal range

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Voc power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero.

12.1 Option /F
It provides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool tran-
sducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 Vbc

12.2 Option /1
It provides 4 = 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V 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.

12.3 Option /Q
To enable the driver, supply 24 Vbc on pin C referred to pin B: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

12.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VDC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication - only for LES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

12.5 Options /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 V.

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

12.6 Possible combined options
For SN: /FI, 1Q and /12
For SP, SF, SL: /CI





13| ELECTRONIC CONNECTIONS AND LEDS

13.1 Main connector signals - 7 pin - standard, /F and /Q options

13.4 Remote pressure/force transducer connector - M12 - 5 pin - only for SP, SF, SL @

PIN | Standard /Q /F TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc Rectified and filtered: Vrms = 20 + 32 Vimax (ripple max 10 % Vep) Input - power supply
B |V0 Power supply 0 Vbc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Voc) the valve, referred to VO Input - on/off signal
Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
D |Q_INPUT+ )
Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: £10 Vbc / +20 mA maximum range Output - analog signal
F |AGND \ Vo Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Vbc) or normal working (24 Vbc) Output - on/off signal
G |EARTH Internally connected to the driver housing
13.2 Main connector signals - 12 pin - /Z option and SP, SF, SL
PIN | LEB-SN /Z | LES-SN /Z Fi LES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
ieldbus | NP
1 |V+ Power supply 24 Voc Rectified and filtered: Vawms = 20 + 32 Viax (ripple max 10 % Vep) | Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 |ENABLE referred to: Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
VO VLO VLO |vo
Flow reference input signal: £10 Voc / £20 mA maximum range Input - analog signal
4 | QINPUT+ Defaults are £10 Voc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: +10 Voc / 20 mA maximum range Output - analog signal
6 AGND VLO VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Gnd - analog signal
NC Do not connect
/ Pressure/Force reference input signal: 10 Voc / 20 mA maximum range | Input - analog signal
F_INPUT+ Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO | Output - on/off signall
NC Do not connect
8 F_MONITOR referred to: | Pressure/Force monitor output signal: +10 Voc / +20 mA maximum range | Output - analog signal
VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
D_INO Multiple pressure/force PID selection, referred to VO Input - analog signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressure/force PID selection (not available for SF), referred to VO | Input - on/off signal
11 CQULT referrt\e/dL;o. ‘ VLO ‘ VLo Fault (0 Voc) or normal working (24 Voc) Output - on/off signal
PE | EARTH Internally connected to the driver housing
Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port
13.3 Communications connectors - @
USB connector - M12 - 5 pin always present () €2 BC fieldbus execution, connector - M12 - 5 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD| Shield
2 |ID USB Flash Drive identification 2 | notused @— @ pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 | CAN_H Bus line (high)
5 |D+ Data line + 5 |CAN_L Bus line (low)
() €2 BP fieldbus execution, connector - M12 - 5 pin (€D €2 EH, EW, El fieldbus execution,connector - M12 - 4 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 |TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housing| SHIELD
Notes: (1) shield connection on connector’s housing is recommended (2): pin 2 can be fed with external +5V supply of CAN interface

Single transducer (1)

Double transducers (1)

PIN | SIGNAL TECHNICAL SPECIFICATION Voltage Current Voltage Current
1 | VF +24V Power supply +24Vbc Connect Connect Connect Connect
> |TR1 1st signal transducer: +10 Voc / £20 mA maximum range, software selectable Connect Connect Connect Connect

Defaults are +10 Voc for standard and 4 + 20 mA for /C option
3 | AGND Common GND for transducer power and signals Connect / Connect /
R R e e i g potvare seleciable | /| comect | comea
5 |NC Not connect / / / /

Note (1) single/double transducer configuration is software selectable
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13.5 Connections layout
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\
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® @ | CONNECTOR
@ (always present)
MAIN ’@ _
= CONNECTOR
j j ®2)
REMOTE PRESSURE
TRANSDUCER
(only for SP, SF, SL) LES @ L1 L2 L3 (L
@ 1 9 piagnosTIC
5 @ g
| FIELDBUS LED
J) @ | CONNECTOR
usB FIELDBUS (~5) | |
CONNECTOR CONNECTOR
(always present) o
. L - CONNECTOR =, | =0
Not used = E% @ -
L [
© © © . '
&, e
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CANopen PROFIBUS DP EtherCAT - POWERLINK uUsB B
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ @ @ (male) (male)
@ @ @ (L) LED FUNCTION DESCRIPTION
NP, BC, BP EH, EW, EI
CANopen PROFIBUS DP EtherCAT - POWERLINK REMOTE PRESSURE 1 | VALVE STATUS LINK/ACT
(female) (female) EtherNet/IP TRANSDUCER L2 NETWORK STATUS | NETWORK STATUS
' (female - OUTPUT) (female)
Note: connectors front view L3 SOLENOID STATUS | LINK/ACT

CONNECTORS

ZH-7P

PG 7 pin (Plastic)

E-C-SB-USB/M12
USB CABLE

cable lenght 4 m
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Note: the use of metallic connectors is strongly recommended to meet EMC performance

ZH-5PM/1.5

INGLE
RESSURE/FORCE

TRANSDUCER

cable lenght 1,5m

[BE=11=

ZH-5PM-2/2

DOUBLE PRESSURE
TRANSDUCER

cable lenght 2m

@ MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

EH - EtherCat
VALVE VERSION = e BC - CANopen | BP-PROFIBUSDP | EW - POWERLINK Péc:, °:I'_'t':;s
El - EtherNet/IP P
ZM-7P ZM-12P ZM-5PF ZM-5PF/BP ZM-4PM/E ZH-5PM/1.5 (1) 01
CONNECTOR CODE @ @ @ L O
ZH-7P ZH-12P (Ad) ZM-5PM ©2) | ZM-5PM/BP (C2) ZM-4PMIE (C2)| ZH-5PM-2/2 (2)
PROTECTION DEGREE P67
DATA SHEET (GS208, GS210, GS212, K500
[ Jonlyfor LES (1) only for SP or SL (2) only for SF






PROGRAMMING TOOLS - see table GS500 USB connection

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port also if
the driver is connected to the central machine unit via fieldbus.

E-C-SB-USB/M12 cable

The software is available in different versions according to the driver’s options: E-A-SB-USB/OPT isolator

E-SW-BASIC support: NP (USB) PS (Serial) IR (Infrared)

E-SW-FIELDBUS support:  BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK)  EI (EtherNet/IP)

E-SW-*/PQ support:  valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

WARNING: drivers USB port is not isolated!
The use of isolator adapter is highly recommended for PC protection (see table GS500)

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

DPZO-1 Pilot channels Drain channels

Internal piloting: blinded plug SP-X300F ®inx;
External piloting: blinded plug SP-X300F @in Pp;
Internal drain:  blinded plug SP-X300F @ iny;
External drain: blinded plug SP-X300F @ inDr.

DPZ0-2 Pilot channels

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 @.

DPZ0O-4 Pilot channels

Internal piloting: Without blinded plug SP-X500F ®;
External piloting: Add blinded plug SP-X500F ®;
Internal drain: Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

DPZ0-6 Pilot channels Drain channels

Internal piloting: Without plug @;

External piloting: Add DIN-908 M16x1,5 in pos ;
Internal drain:  Without blinded plug SP-X300F ®);
External drain: Add blinded plug SP-X300F ®.

DPZ0O-8 Pilot channels Drain channels

Internal piloting: Without plug ;
External piloting: Add NPTF 1/8 in pos ®;
plug NPTF 1/8 in pos @;
Internal drain: ~ Without plug NPTF 1/8 in pos ®;
Add plug NPTF 1/8 in pos @;
External drain: Add plug NPTF 1/8 in pos ®.
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INSTALLATION DIMENSIONS [mm]

DPZO-LEB-*-1
DPZO-LES-*-1
. ()15
223 Tl
0|0
8]
925 192
DPZO-LEB-*-2
DPZO-LES-*-2
15 @
—r %i)
[ e— < cf
=7 11 —
] rOATTB YT
ol il
215 115
DPZO-LEB-*-4
DPZO-LES-*-4
15 @
=
=L
T % A”‘J[B -
1= RIS

242

EW - POWERLINK,
and EI - EtherNet/IP

281 for SP, SF, SL

EW - POWERLINK,
and EI - EtherNet/IP

86

70

1SO 4401: 2005

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

Fastening bolts:

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

Seals: 5 OR 2050; 2 OR 108

Diameter of ports A, B, P, T: @ = 11 mm;
Diameter of ports X, Y: @ = 5 mm;

Mass 9,5 kg

1SO 4401: 2005

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

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

Seals: 4 OR 130; 2 OR 2043

Diameter of ports A, B, P, T: @ = 20 mm;
Diameter of ports X, Y: @ =7 mm;

Mass 14 kg

1SO 4401: 2005

Mounting surface: 4401-08-08-0-05

(see table PO05)

Fastening bolts:

6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm

DPZO-4

Seals: 4 OR 4112; 2 OR 3056

Diameter of ports A, B, P, T: @ = 24 mm;
Diameter of ports X, Y: @ =7 mm;

DPZO-4M

Seals: 4 OR 4131; 2 OR 3056

Diameter of ports A, B, P, T: @ = 32 mm;
Diameter of ports X, Y: @ = 7 mm;

Mass 19 kg

@ = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section (14, [15]

Note: the overall height is increased by 40 mm for /G option (0,9 kg).
For option /B the proportional solenoid, the position transducer and the electronics are at side of port B of the main stage.






DPZO-LEB-*-6
DPZO-LES-*-6

15@

297

49

308
323 for SP, SF, SL

EW - POWERLINK and EI - EtherNet/IP

198

DPZO-LEB-*-8
DPZO-LES-*-8

1SO 4401: 2005

Mounting surface: 4401-10-09-0-05
(see table PO05)

Fastening bolts:

6 socket head screws M20x90 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 34 mm;
Diameter of ports X, Y: @ = 7 mm;
Seals: 4 OR 144, 2 OR 3056

@atosH @

167.5

202

1SO 4401: 2005

Mounting surface: 4401-10-09-0-05
(see table P0O05)

Fastening bolts:

6 socket head screws M20x100 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 50 mm;
Diameter of ports X, Y: @ = 9 mm;
Seals: 4 OR 156, 2 OR 3056

70

402
417 for SP, SF, SL
EW - POWERLINK and EI - EtherNet/IP

Mass 43 kg

30

4

230

325

[s|

225

199

@ = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [14], [15]

Note: the overall height is increased by 40 mm for /G option (0,9 kg).

For option /B the proportional solenoid, the position transducer and the electronics are at side of port B of the main stage.

Mass 80 kg
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Table FS180-2/E

Servoproportional directional valves in sieeve execution
digital direct operated, with position transducer and zero spool overlap with fail safe, rugged design

ce

A B
1 2 3 4 5
DLKZOR-TES-SN-BC-160
(@ Valve body
(@ Spool ® Integral electronics
(3 Sleeve @ USB connector
(@ Proportional solenoid Fieldbus connector
(5 Position transducer (® Main connector
1] MODEL CODE for STANDARD SPOOLS
DLHZO |-[T| ES |-|SN-/NP|-[0|[40 |-|L 3
DLHZO = size 06
DLKZOR = size 10
T = closed-loop
one LVDT transducer
Integral digital drivers:
EB = basic (1)
ES = full
Alternated P/Q controls, see section [4]:
SN = none (1)
SP = pressure control (1 pressure tranducer)
SF = force control (2 pressure tranducers)
SL = force control (1 load cell)
Fieldbus interfaces USB port always present:
NP = Not present (1) EW = POWERLINK
BC = CANopen EH = EtherCAT
BP = PROFIBUS DP El = EtherNet/IP
Valve size ISO 4401: 0 =06 1=10
Configuration:
Standard Option /B
A B % & A B
T
40 - HNHR BEallHE ] n
P T T
with fail safe configuration 1 or 3
A B % I& A B
T T T
60 = KIHHH R X HE
P T
without fail safe A
Spool type - regulating characteristics: 1= E:ﬂ
L =linear V = progressive T =not linear (2) ’
Spool size: 0
D = diff tial-li 2) DT = diff tial-not i (2) DLAZO =4
= differential-linear = differential-not linear
PA=Q BT=Q2 PA=Q, BT=Qp2 DLKZOR = -
P-B=Q/2, A-T=Q P-B=Q/2 A-T=Q

DLHZO-TEB, DLHZO-TES
DLKZOR-TEB, DLKZOR-TES

Servoproportional direct operated digital
proportional valves in sleeve execution
with position transducer and zero spool
overlap for best performances in any
position closed loop control.

The integral digital electronic driver
performs the valve’s hydraulic regulation
according to the reference signal and
assures valve-to-valve interchangeability
thanks to the factory presetting.

They are available in TEB basic execution
with analog reference signals and USB
port for software functional parameters
setting or in TES full execution which
includes also optional alternated P/Q
controls and fieldbus interfaces for
functional parameters setting, reference
signals and real-time diagnostics.

Digital TEZ (see tech. table FS230)
version integrates the closed loop axis
control functions, while TEB and TES
versions can be used in combination with
remote Z-ME-KZ digital axis controller
(see tech. table G340).

Size: 06 and 10
Max flow: 70 and 160 I/min
Max pressure: 350 bar (DLHZO)

315 bar (DLKZOR)
[ e

*

Seals material,
see sect. [6], [7]:

- =NBR
PE = FKM
BT = HNBR

Series number

Hydraulic options, see section [11]

B = solenoid, integral electronics and position
transducer at side of port A (3)

Y = external drain

Electronic options, see section @:

I = current reference input and monitor 4+20 mA
(omit for standard voltage reference input
and monitor +10 V)

Only for SN (4):

F = fault signal

Q = enable signal

Z = double power supply (5), enable, fault and
monitor signals - 12 pin connector

Only for SP, SF, SL:
C = current feedback for remote transducer(s)

Fail safe configuration - see section [10]:

B A B

3= ]

T P T

(L) 1(@L) 1() 3(L) 3(v) 5(LT) 7(LTVDDT)
7 8 14 20 28 40
- - 60 - - 100

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

(1) TEB available only in version SN-NP

(2) Only for configuration 40

(3) In standard configuration the solenoid with integral electronics and position transducer are at side A of main stage (side B of pilot valve)

(4) F, Q, Z options are standard for SP, SF, SL

(5) double power supply only for TES
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| 2| GENERAL NOTES

DLHZO-TES, TEB and DLKZOR-TES, TEB proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission
EMC Directive and Low Voltage Directive). Installation, wirings and start-up procedures must be performed according to the general prescrip-
tions shown in table FOO3 and in the installation notes supplied with relevant components. The electrical signals of the valve (e.g. monitor
signals) must not be directly used to activate safety functions, or components, as prescribed by the European standards (Safety requirements
of fluid technology systems and components-hydraulics, EN-982).

3] AXIS CONTROLLER

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. S* option add alternated P/Q control to the basic position ones.

For detailed information about integral axis controller see tech table FS230.

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

| 4| ALTERNATED P/Q CONTROLS - only for TES

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). Main 12 pin connector is the same as /Z option plus two analog signals specific for the pressure (force) control.

For detailed information and connector wiring of options SP, SF, SL see tech table GS212.

| 5| FIELDBUS - only for TES

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. For detailed information about fieldbus features
and specification see tech table GS510.

6] MAIN CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Assembly position Any position
Subplate surface finishing Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)
MTTFd values according to EN ISO 13849 | 150 years, see technical table POO7
Ambient temperature range standard = 20°C = +60°C
/BT option = -40°C + +60°C
Storage temperature range Standa_rd = 20°C = +70°C
/BT option = -40°C + +70°C
Coil resistance R at 20°C DLHZO =3 +3,3Q DLKZOR =3,8 - 4,1 Q
Max. solenoid current DLHZO =26 A DLKZOR =3 A
Max. power 50 Watt
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 to DIN EN60529 IP66/67 with mating connectors
Tropicalization Tropical coating on electronics PCB
Duty factor Continuous rating (ED=100%)
EMC, climate and mechanical load See technical table G004
o USB CANopen PROFIBUS DP EtherCAT, POWERLINK
Communication interface Atos ASClI coding | EN50325-4 + DS408 | EN50170-2/IEC61158 | LIReNelP
o ) not insulated optical insulated optical insulated Fast Ethernet, insulated
Communication physical layer USB 2.0+ USBOTG | CAN ISO11898 RS485 100 Base TX
Valve model DLHZO-T* DLKZOR-T*
o ports P, A, B = 350; ports P, A, B = 315;
Pressure limits [bar] T = 210 (250 with external drain /Y) T = 210 (250 with external drain /Y)
Spool type LO L1 V1, L3 ,V3 L5 | T5 | L7 | T7 | V7 | D7 | DT7| L3 | L7 | T7 | V7 | D7 | DT7
Max flow (1) [I/min]
at Ap = 30 bar 251451 5 9 | 13 18 26 26+13 40 60 60+33
Ap P-T at Ap = 70 bar 4 [ 7 |8 [ 1420 28 40 40-20 | 60 100 10050
max permissible flow | 8 | 14 | 16 | 30 | 40 50 70 70+40 90 160 160+80
Leakage [cm*min] at P = 100 bar (2) |<100 [<200|<100|<300 <150 |<500 |<200 <900‘<2OO ‘<2OO <700|<200 [<1000 <1500‘ <400 ‘<4OO <1200/ <400
Response time (3) [ms] <10 <15
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
Notes:

Above performance data refer to valves coupled with Atos electronic drivers, see sections [8].
(1) For different Ap, the max flow is in accordance to the diagrams in section 9.2
(2) Referred to spool in neutral position and 50°C oil temperature.
(3) 0-100% step signal





SEALS AND HYDRAULIC FLUID - 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

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (B10 >75 recommended)

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

Flame resistant with water NBR, HNBR HFC IS0 12022
ELECTRONIC DRIVERS

Valve model TEB TES TES-SP, SF, SL TEZ
Drivers model E-RI-TEB-N E-RI-TES-N E-RI-TES-S E-RI-TEZ
Type Digital

Format Integral to valve

Data sheet GS208 ‘ GS210 GS212 FS230

Note: for main and communication connectors see sections |14,

| 9| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

9.1 Regulation diagrams 1 100% 2 100%
80% 80%
— 60% _ 60%
1= Linear spools L & 0% &2 0%
2 = Differential - linear spool D7 E 20% 5 20%
= 108 -6 -4 -2 0 S 108 6 -4 -2 0
e °
3 = Differential non linear spool DT7 %é 200/2 “e 0 % 200/2 46 0
4 = Non linear spool T5 (only for DLHZO) 3 =l )
9 (o))
3 40% 3 40%
o c
5 = Non linear spool T7 T |e0% 60%
6 = Progressive spool V 80% 80%
100% 100%
Reference signal [Volt] Reference signal [Volt]
T5 and T7 spool types are specific for fine
low flow control in the range from 0 to
60% (T5) and 0 to 40% (T7) of max spool 3 100% 2 100% »
stroke. o 80% o 80% 7+
The non linear characteristics of the spool 50% 0% /
is compensated by the electronic driver, so S ; 5
the final valve regulation is resulting linear s 40% P 40% 7 /
respect the reference signal (dotted line). S 20%— ° 20% 7
. . _ _ ~ - _ ’o' L—1 had _ _ _ _ _ 'l |
DT? has thg same chalractler\stlc pf T7 but E) 10 -8 -4 z./o T 10 E 08 6//'/7 O 2//. 3 10
it is specific for applications with cylin- c_g A 20% © 7 120%
ders with area ratio 1:2 o) s . 3 / 9
o 40% S - 40%
o o .
60% /.7 60%
80% A 80%
Note: 100% ~ 100%
Hydraulic configuration vs. reference signal: Reference signal [Volt] Reference signal [Volt]
Standard:
Reference signal 102 : ggen\;_\} P—>A/B—>T
100% 100%
. 0 =-10V ,
Reference signal 15 = 4 mA } P—->B/A—>T 5 80% iy 6 80%
— 60% < 60%
option /B: ) ? , ® . /
Reference signal 0= +1OV}P—>B/A—>T = 40% . = 40%
12 + 20 mA 2 L’ 2
S 20%— o 20% 5
- -0 -8 -6 -4 -2 04— 5 10-8 6 -4 -2 0
Reference signal 102 z 41%X } P>A/B—=T E 1 2 & ¢ 0 B P 7 4 6 0
g 1 —20% g 20%
= P 40% 1534 40%
; o o) o
o K o
= 60% / 60%
i 80% 80%
100% 100%
Reference signal [Volt] Reference signal [Volt]

FS180





9.2 Flow /Ap diagrams

Stated at 100% of spool stroke

DLHZO:

1 =spool L7, T7,V7, D7, DT7
2 = spool L5, T5

3 = spool V3

4 = spool L3

5 = spool L1, V1

6 = spool LO

DLKZOR:

7 =spool L7, T7,V7,D7, DT7
8 = spool L3

9.3 Pressure gain

i

Ly
L4

=<

9.4 Response time

Flow rate [I/min]

Ap A—B [%P]

@
o

1
50 A 2
> 3
30 & 4
Pl
/// el LT
T L]
10 ] 6
5 T
//
3 P
2
10 30 70100 200300
Valve pressure drop Ap [bar]
100
80
60
40 //
20
6 -4 -2
2 4 6
/ -20
/ -40
-60
-80
-100

Spool stroke [%]

Flow rate [l/min]

300
200
T
100 4
8
50 o
30
0
10 30 70100 200300

Valve pressure drop Ap [bar]

The response times in below diagrams are measured at different steps of the reference input signal. They have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

DLHZO Step signal [%] DLKZOR Step signal [%]
100 0-100 \ 100 0-100 \
< 75 o 75
2 0-75 2 0-75
) / © /
o o
B 50 [ 050 B 20 0-50
g 2
wn wn
25 0-25 \ 25 025
0 5 10 15 20 250 5 10 15 20 25 0 5 10 15 20 250 5 10 15 20 25
Time [ms] Time [ms]
9.5 Bode diagrams +2 +2
Stated at nominal hydraulic conditions 0 || 2 0 | | ]
_ N [$) . ~N o
z N 3 g S,
DLHZO: S 2 ) 3
1 = + 100% nominal stroke = 3 Je T 3 B
2==x 5% nominal stroke ° 2| | o 2 3 4 o
S Z E; 3 |||
= . = / o
Q 90 Q 90
DLKZOR: E g A1
3 = = 100% nominal stroke 450 % 450
4==x 5% nominal stroke I g
/4/ . 4/ 0
10 50 100 200 10 50 100 200

Frequency [Hz]

Frequency [Hz]





FAIL SAFE POSITION

CONFIGURATION LINEAR NOT LINEAR
t = 7-10 ms (DLHZO) t = 7-10 ms (DLHZO)
. 4 t = 15-20 ms (DLKZOR) t = 15-20 ms (DLKZOR)
T 1T e ———— o
X ‘ H >T‘ ’l(WLM o : ! : i !
P S : : S| : :
) D | | 5 | |
fail safe 1 = l -
9O (S]
s N ! g |
- P4 ST : Sig :
R 1 S i'm N ] 7 AN |
AHMHHS Ed\ 1 Eg \ 1
P L’g ' regulation range | ] ! 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
o Q! :
h_s P 81 3! :
C T T — —_ I
KHHHE
P 5 51 |
; ; S < | !
without fail safe g 8! !
e ! € ) |
! ! regulation range |
Fail safe connections P—A P—B A—-T B—>T
Leakage [cm®*/min] Fail safe 1 50 70 70 50
at P =100 bar (1) Fail safe 3 50 70 - -
DLHZO ) - - 15+30 10+20
Flow [I/min] (2) ———— Fail safe 3
DLKZOR - - 40+60 25+40
Notes:
(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
[11] HYDRAULIC OPTIONS
11.1 Option /B
Solenoid, integral electronics and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see section 9.1
11.2 Option /Y

Option /Y is mandatory if the pressure in port T exceeds 160 bar.

12| ELECTRONIC OPTIONS

Standard driver execution provides on the 7 pin main connector:

Power supply - 24 VDC must be appropriately stabilized or rectified and filtered; 2,5 A fuse time lag is required in series to each driver
power supply. Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to
three phase rectifiers

Reference input signal - analog differential input with +10 VDC nominal range (pin D, E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with £10VDC nominal range

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 Voc power supply before the valve

has been ready to operate. During this time the current to the valve coils is switched to zero.

12.1 Option /F
It';)arovides a Fault output signal in place of the Monitor output signal, to indicate fault conditions of the driver (cable interruption of spool
transducers or reference signal - for /I option): Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC
12.2 Option /1
It provides 4 + 20 mA current reference and monitor signals, instead of the standard +10 V.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V 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.

12.3 Option /Q
To enable the driver, supply 24 VDC on pin C referred to pin B: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).

12.4 Option /Z
It provides, on the 12 pin main connector, the following additional features:
Enable Input Signal
To enable the driver, supply 24 VbC on pin 3 referred to pin 2: 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 maintain active the communication and the other driver functions when
the valve has to be disabled. This condition does not comply with European Norms EN13849-1 (ex EN954-1).
Fault Output Signal
Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4+20mA
input, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC (pin 11 referred to pin 2): Fault status is not affected
by the Enable input signal
Power supply for driver’s logics and communication - only for TES
Separate power supply (pin 9,10) allow to cut solenoid power supply (pin 1,2) while maintaining active diagnostics, USB and fieldbus communication.
A safety fuse is required in series to each driver power supply: 500 mA fast fuse.

12.5 Options /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 V.

Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 V or £20 mA.
12.6 Possible combined options
For SN: /FI, 1Q and /1Z
For SP, SF, SL: /CI
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13| ELECTRONIC CONNECTIONS AND LEDS
13.1 Main connector signals - 7 pin - standard, /F and /Q options

13.4 Remote pres

sure/force transducer connector - M12 - 5 pin - only for SP, SF, SL @

PIN | Standard /Q /F TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc  Rectified and filtered: Vrms = 20 + 32 Vvax (ripple max 10 % Vep) Input - power supply
B |Vvo Power supply 0 Vboc Gnd - power supply
c AGND AGND Analog ground Gnd - analog signal
ENABLE Enable (24 Voc) or disable (0 Voc) the valve, referred to VO Input - on/off signal
Flow reference input signal: £10 Voc / £20 mA maximum range Input - analog signal
D |Q_INPUT+ )
Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
E |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
Q_MONITOR referred to: Flow monitor output signal: £10 Vbc / £20 mA maximum range Output - analog signal
F | AGND ‘ VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
FAULT Fault (0 Voc) or normal working (24 Vbc) Output - on/off signal
G |EARTH Internally connected to the driver housing
13.2 Main connector signals - 12 pin - /Z option and SP, SF, SL
PIN | TEB-SN /Z | TES-SN /Z Fi TES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
ieldbus | NP
1 |V+ Power supply 24 Voc Rectified and filtered: Vawms = 20 + 32 Viax (ripple max 10 % Vep) | Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 \%\JABLE refe{/rlic)i o: VLO ‘ Vo Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
Flow reference input signal: £10 Vbc / £20 mA maximum range Input - analog signal
4 | Q_INPUT+ )
Defaults are +10 Vpc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ and F_INPUT+ Input - analog signal
6 Q_MONITOR referred to: Flow monitor output signal: £10 Voc / £20 mA maximum range Output - analog signal
AGND VLO VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
AGND Analog ground Gnd - analog signal
7 NC Do not connect
F INPUT+ Pressure/Force reference input signal: 10 Voc / £20 mA maximum range | Input - analog signal
B Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
R_ENABLE Repeat enable, output repeter signal of enable input, referred to VO | Output - on/off signal
8 NC Do not connect
F_MONITOR referred to: | Pressure/Force monitor output signal: +10 Voc / #20 mA maximum range | Output - analog signal
VLO VO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
NC Do not connect
9 VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
D_INO Multiple pressure/force PID selection, referred to VO Input - analog signal
NC Do not connect
10 VLO Power supply 0 Vo for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressure/force PID selection (not available for SF), referred to VO | Input - on/off signal
" FAULT referred fo: Fault (0 Voc) or normal working (24 Vbc) Output - on/off signal
VO VLO VLo VLo g
PE | EARTH Internally connected to the driver housing
Note: do not disconnect VLO before VL+ when the driver is connected to PC USB port
13.3 Communications connectors - @
USB connector - M12 - 5 pin  always present () €2 BC fieldbus execution, connector - M12 - 5 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Supply for external USB Flash Drive 1 | CAN_SHLD| Shield
2 |ID USB Flash Drive identification 2 | notused @ @ pass-through connection (2)
3 | GND_USB | Signal zero data line 3 | CAN_GND | Signal zero data line
4 | D- Data line - 4 | CAN_H Bus line (high)
5 | D+ Data line + 5 |CAN_L Bus line (low)
@ @ BP fieldbus execution, connector - M12 - 5 pin @ @ EH, EW, El fieldbus execution, connector - M12 - 4 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V Termination supply signal 1 | TX+ Transmitter
2 | LINE-A Bus line (high) 2 | RX+ Receiver
3 | DGND Data line and termination signal zero 3 | TX- Transmitter
4 | LINE-B Bus line (low) 4 | RX- Receiver
5 | SHIELD Housing| SHIELD
Notes: (1) shield connection on connector’s housing is recommended (2): pin 2 can be fed with external +5V supply of CAN interface

PIN | SIGNAL TECHNICAL SPECIFICATION Single transducer (1) | Double transducers (1)
Voltage Current Voltage Current
1 | VF +24V Power supply +24Vbc Connect Connect Connect Connect
> | TR1 1st signal transducer: +£10 Vbc / £20 mA maximum range, software selectable Connect Connect Connect Connect
Defaults are £10 Voc for standard and 4 + 20 mA for /C option
3 | AGND Common GND for transducer power and signals Connect / Connect /
2nd signal transducer: £10 Voc / £20 mA maximum range, software selectable
4 |TR2 Defaults are +10 Voc for standard and 4 + 20 mA for /C option / / Connect Connect
5 |NC Not connect / / / /

Note (1) single/double transducer configuration is software selectable






13.5 Connections layout

TEB
s — -
atosh \
(B)—— |
usB
CONNECTOR
(always present)
wan @1 | |
s CONNECTOR =
| | | |
REMOTE PRESSURE
TRANSDUCER
(only for SP, SF, SL) TES L1 L2 L3 @
o @ N9 piaGNosTIC
7 @ I FIELDBUS \| LeD
() . CONNECTOR
CONNECTOR /] FIELDBUS (G3) |
(always present) 7 CONNECTOR
e man & e =q)_
< Not used L 2 CONNECTOR @
[ ] _
© © © .
CANopen PROFIBUS DP EtherCAT - POWERLINK USB @
(male) (male) EtherNet/IP (female)
(female - INPUT)
7 PIN MAIN CONNECTOR 12 PIN MAIN CONNECTOR
@ @ @ (male) (male)
@ @ LED FUNCTION DESCRIPTION
NP, BC, BP EH, EW, EI
CANopen PROFIBUS DP EtherCAT - POWERLINK REMOTE PRESSURE L1 | VALVE STATUS LINK/ACT
(female) (female) EtherNetIP TR‘?fNSDllJ?ER L2 | NETWORK STATUS | NETWORK STATUS
- emale
Note: connectors front view (female - OUTPUT) L3 | SOLENOID STATUS | LINK/ACT
CONNECTORS
E-C-SB-USB/M12
ZM-7 ZM-12P
PG 7 pin (Metalic) PG13.5 12 pin (Metallic) USB CABLE
)
n :
‘ o3 = TEB
~ )
' w
ZH-7P ZH-12P §
- PG16 - -
PGM 7 pin (Plastic) 12 pin (Plastic) 8 ZH-5PM/1.5
1 z SINGLE
:D |:| H = PRESSURE/FORCE
= TRANSDUCER
= cable lenght 1,5m
~76 ‘ ~100 \ ] =
ZM-5PF ZM-5PF/BP 4
o
o TES
Q 7
§ | ZH-5PM-2/2
) ! —| DOUBLE PRESSURE
o TRANSDUCER
»
4 | cable lenght 2m
a
= 2 E
m &
[T
Note: the use of metallic connectors is strongly recommended to meet EMC performance

@ MODEL CODES OF MAIN CONNECTORS AND COMMUNICATION CONNECTORS - to be ordered separately

TEB

TEB/Z

EH - EtherCat

P/Q controls

VALVE VERSION BC - CANopen | BP-PROFIBUSDP | EW - POWERLINK
TES TES 2 EI - EtherNet/IP SP, SL, SF
ZM-7P ZM-12P ZM-5PF ZM-5PF/BP ZM-4PM/E ZH-5PM/1.5 (1) (01
CONNECTOR CODE @ @ @ g )O
ZH-7P (A3) ZH-12P ZM5PM € | ZM-5PM/BP (C2) ZM-4PME (€9)| ZH-5PM-2/2 (2)
PROTECTION DEGREE P67

DATA SHEET

GS208, GS210, GS212, K500

[ Jonlyfor TES

(1) only for SP or SL

(2) only for SF






PROGRAMMING TOOLS - see table GS500

Valve's functional parameters and configurations, can be easily set and optimized using
Atos E-SW programming software connected via USB port to the digital driver. For
fieldbus versions, the software permits valve's parameterization through USB port 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:

E-SW-BASIC support:
E-SW-FIELDBUS support:

NP (USB)
BC (CANopen)
EW (POWERLINK)

PS (Serial)

E-SW-*/PQ support:
WARNING: drivers USB port is not isolated!

The use of isolator adapter is highly recommended for PC protection (see table GS500)

INSTALLATION DIMENSIONS [mm]

BP (PROFIBUS DP)
El (EtherNet/IP)
valves with SP, SF, SL alternated control (e.g. E-SW-BASIC/PQ)

IR (Infrared)
EH (EtherCAT)

USB connection

E-C-SB-USB/M12 cable

E-A-SB-USB/OPT isolator

DLHZO-TEB, DLHZO-TES

1SO 4401: 2000
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)

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

Seals: 4 OR 108; 1 OR 2025

Diameter of ports A, B, P, T: @ 7,5 mm (max)

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

DLHZO-TEB 135
DLHZO-TES ‘
15 2) D
HEHN )
Wb | I
O— =
T |——
© I ® !
™ 3 3 [ — :LI
e 0
15 66 136
Mass: 2,3 kg
DLKZOR-TEB, DLKZOR-TES
1SO 4401: 2000
Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface 4401-05-05-0-05 without X port)
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 5 OR 2050; 1 OR 108
Diameter of ports A, B, P, T: & 11,2 mm (max)
Diameter of port Y: @ =5 mm (only for /Y option)
DLKZOR-TEB
135 DLKZOR-TES
IS 15 (2)
{ ; “W”ﬂ
it L
— = —
— L i
e | i

134.5 100 [13]

(1) = Air bleed off

Mass: 4,3 kg

Note: for option /B the solenoid, the position transducer and the integral electronics are at side of port A

140
155 for SP, SF, SL

EW - POWERLINK, EI - EtherNet/IP

165 for SP, SF, SL
EW - POWERLINK, EI - EtherNet/IP

N ) ) ) - )
2) = Space to remove the 7 or 12 pin main connector. For main and communication connectors see section [14], [15]
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at@g A www.atos.com Table FS230-4/E

Digital servoproportionals with integral axis controller
direct and pilot operated directional valves with position transducer - zero overlap spool

c € Fieldbus

connectors

Digital servoproportionals direct or pilot
operated include valve's driver + axis
Force controller @) to perform the position clo-
connector sed loop of any linear or rotative hydraulic
actuator.

The controlled actuator has to be equip-
ped with integral or external transducer (2
(analog, potentiometer, SSI or Encoder) to
feedback the axis position.

Directional servoproportionals are opera-
ted by an external or internally generated
reference position signal (see [2]).

S option adds alternated pressure/force
control to the basic position one (see[3]);
1 or 2 pressure/force transducers ®) and
a second pressure/force reference signal
are required.

! Position
connector

Atos PC software allows to customize the

r—r————————————————

controller configuration to the specific

application requirements.

i
®

Atos also supplies complete servoactua-

tors integrating servocylinder, digital ser-
voproportional valve and axis controller,
fully assembled and tested.

1| MODEL CODE

DLHZO

Direct operated
servoproportional
sleeve execution:
DLHZO = size 06
DLKZOR = size 10

T = closed loop
1 LVDT transducer

EZ = integral digital driver +
axis controller

DHzo |-[7| [Ez-[D|-[sF -
Direct operated
servoproportional:
DHZO = size 06
DKZOR = size 10

T = closed loop
1 LVDT transducer

EZ = integral digital driver +
axis controller

DPz0  |-|L| [EZ]

Pilot operated
servoproportional:
DPZO

B
4

L = closed loop
2 LVDT transducers

EZ = integral digital driver +
axis controller

Position transducer type:

A = Analog (standard, potentiometer)
D = Digital (SSI, Encoder)

Alternated P/Q control, see section [3]:

SN = none

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

* Hydraulic options see tech table FS180
Electronic options, see section
Fail safe type, only for configuration 4:

1=A B, P, T with positive overlapping (20% of spool stroke)
3 = P positive (20% of spool stroke); A, B, T negative overlapping

Spool type:

Lo, L1, L3, L5, L7 = linear (LO, L1, L5, only for valve size 06)
D7 = differential-linear (as L, but with P-A = Q, P-B = Q/2)
DT7 = as D, but with non linear regulation

T5, T7 = not linear regulation (T5 only for valve size 10)

Spool overlapping in central position: 0 = zero

Configuration: 4 = with fail safe 6 = without fail safe

Valve size, ISO 4401: 0=06 1 =10

- * Hydraulic options see tech table FS168
E / Electronic options, see section
Spool type:

L3, L5 = linear
D5 = differential-linear (as L, but with P-A = Q, P-B = Q/2)

E

Spool overlapping in central position: 0 = zero

Configuration: 7 = 3 position, spring centered

Valve size, ISO 4401: 0=06 1 =10

- - * Hydraulic options see tech table FS178
ﬂ ﬂ @ E / Electronic options, see section

Spool type:

L3, L5 = linear (L3, only for valve size 16)

DL5 = differential-linear (as L, but with P-A = Q, P-B = Q/2)
T5 = not linear regulation (only for valve size 16)

Spool overlapping in central position: 0 = zero

Configuration: 6 = spring offset (only for spool L) 7 = 3 position, spring centered

Valve size, ISO 4401:1=10 2=16 4=25 4M=27 6=32 8=35

Fieldbus interface, USB port always present:
NP = Not Present EH = EtherCAT
BC= CANopen EW = POWERLINK

BP = PROFIBUS DP El = EtherNet/IP

FS230





@ POSITION REFERENCE MODE
2.1 External reference generation

Axis controller regulates in closed loop the actuator position according to an external refe-
rence position signal and to the position feedback from the actuator transducer.

The external reference signal can be software selected among:

Analog reference (a) - the controller receives in real time the reference signal from the
machine electronic central unit by means analog input on the main connector.

Fieldbus reference (b) - the controller receives in real time the reference signal from the
machine electronic central unit by means digital fieldbus communication.

For fieldbus communication details, please refer to the controller user manual.
2.2 Internal reference generation

Axis controller regulates in closed loop the actuator position according to an internally gene-
rated reference position signal and to the position feedback from the actuator transducer.

The internal reference signal is generated by a pre-programmed cycle; only start, stop and
switch-over commands are required from the machine electronic central unit by means :

- on-off commands (c)
- fieldbus commands (d)

Atos PC software allows to design a customized sequence of motion phases adapted to
the specific application requirements: a range of predefined standard sequences are
available in the Z-SW software.

Start/stop/switch-over commands and reference generation type can be set for each
phase in order to realize an automatic cycle according to the application requests. Refer to
the controller user manual for further details on commands and reference generation type.
Start / stop / switch-over commands examples

External digital input

External reference generation Machine
central unit
Fieldbus network e
Fieldbus o~
reference (b)
position m
" Analog

reference (a)

Internal reference generation Machine
central unit

Fieldbus network o

Fieldbus o™
commands (d)

speed profile generated
il
On-off

. w a
switch-over points

on-off commands, on main connector, are used to start/stop the cycle generation or to change the motion phase

External fieldbus input on-off commands, by fieldbus communication, are used to start/stop the cycle generation or to change the motion phase

Switch by position
Switch by time

Reference generation types examples
Absolute
obtain a smooth and precise position control
Relative
Time
position in the fixed time internally set by software

E ALTERNATED POSITION / FORCE CONTROL

S option allows to add the alternated force closed loop control to the actuator’s standard
position control, requiring one or two remote transducers (pressure or force) that have to
be installed on the actuator, see below functional schemes.

The position/force controls are operated according to two separate reference signals and
a dedicated algorithm automatically selects which control is active time by time.

The dynamics of the switching between the two controls can be regulated thanks to speci-
fic software setting, in order to avoid instability and vibrations.

Position control is active (see phase (@ and ® at side) when the actuator force is lower
than the relevant reference signal - the valve controls the actuator position by closed-loop
regulation.

Force control is active (see phase @ and @ at side) when the actuator actual force, mea-
sured by remote transducers, grows up to the relevant reference signal - the controller
reduces the valve’s regulation in order to limit the actuator force; if the force tends to
decrease under its reference signal, the position control returns active.

Alternated control configurations

switch-over from actual to following motion phase occurs when the actual position reaches a programmed value

switch-over from actual to following motion phase occurs after a fixed time, starting from the actual phase activation

a target position reference signal is internally generated for each motion phase; maximum speed and acceleration can be set to

as ‘Absolute’ but the target position corresponds to the actuator position plus a fixed quote internally set by software

as ‘Absolute’ type but the controller automatically determines the speed and acceleration in order to reach the target absolute

@ forward @ force ® backward (@ force
movement control movement control

TERI (T2 T2 =0

speed profile generated

i —

U
N A/

force
— reference value
— actual value
( | SOy N
J A
41—1_“_“ t

SP SF

one remote pressure transducer has to be
installed on the actuator’s port to be controlled

two remote pressure transducers have to be
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

valve’s spool transducer

@ actuator’s position transducer

. pressure transducer

load cell






SP - position/pressure control
Adds pressure control to standard position 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 - position/force control
Adds force control to standard position control and permits to limit the max force in two directions controlling in closed loop the delta pressure acting on
both sides of the hydraulic actuator. Two pressure transducers have to be installed on both hydraulic line.

SL - position/force control
Adds force control to standard position control and permits to limit the max force in one or two directions controlling in closed loop the force performed by

the hydraulic actuator. A load cell has to be installed on hydraulic actuator.

General Notes:
servoproportional type DLHZO, DLKZOR and DPZO-L are strongly recommended for high accuracy applications - see tech tables FS180, FS178
auxiliary check valves are recommended in case of specific hydraulic configuration requirements in absence of power supply or fault - see tech table

E115

for additional information about alternated P/Q controls configuration please refer to tech table GS212
Atos technical service is available for additional evaluations related to specific applications usage

| 4] APPLICATION EXAMPLES

J position
t

position

AN

speed profile generated

N

speed profile generated

A force

speed profile generated

Multiaxis simulators

To obtain the desired simulation effects, the machine central electronic unit
of multiaxis simulators generates the time-dependent motion profiles and
synchronizes all the controlled axis.

DLHZO-T high performance servoproportional valve in steel sleeve execu-
tion allows to obtain fast, accurate and reliable movements of the system.

Axis controller allows high performance position control and easy optimiza-
tion of the system architecture thanks to:

- analog position reference mode for real time motion profile synchronization
- analog position transducer for reliable and compact solution
- complete diagnostic functionalities for advanced system monitoring

Process valves

Process valves motion regulation requires smooth and remote controls due
to wide distributed applications.

DHZO-T proportional valve with spool position transducer allows smooth
regulations and accurate movements.

Axis controller allows remote control thanks to:

- internal reference generation with maximum speed and acceleration set-
tings for standing alone axis control

- potentiometer position transducer for compact and cost effective solution

- fieldbus connection for easy parameterization and remote commands

Hydraulic presses

Hydraulic presses perform shaft assembly with and accurate force and posi-
tion control. Several set of motion parameters can be internally stored and
selected by machine electronic control unit to adapt the presses performan-
ces to the specific production.

DLHZO-T high performance servoproportional valve in steel sleeve execu-
tion allows to obtain accurate position and force controls in a single device.

Axis controller with force control (SL control) performs position/force control
thanks to:

- fieldbus reference mode for remote control

- encoder position transducer for accurate position control loop

- one load cell for alternated force control

- complete diagnostic functionalities for advanced system monitoring

Clamp control on plastic machines

Clamp movements involve fast/slow motion with accurate alternated posi-
tion/force controls for the mould safety functions.

DKZOR-T proportional valve allows to obtain quick and accurate regulations
in the different working/control phases of the machine.

Axis controller with force control (SF control) simplifies the hydraulic + elec-
tronic system architecture and combines position/force regulation in a single
device thanks to:

- internal reference generation for standing alone axis control

- SSI digital position transducer for high performance solution

- two pressure transducers for alternated force control

- fieldbus connection for machine remote control and advanced diagnostics
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| 5] MAIN CHARACTERISTICS

Power supplies Nominal 1 +24 Vbc

(see 7.1, 7.6) Rectified and filtered  : VRus = 20 + 32 Vmax (ripple max 10 % Vep)

Max power consumption 50 W

Reference input signals Voltage: range +10 Vbc (24 Vmax tollerant) Inputimpedance: Ri > 50 kQ

(see 7.2,7.3) Current: range £20 mA Input impedance:  Ri = 500 Q

Monitor outputs Output range: voltage +10 Vbc @ max 5 mA

(see 7.4,7.5) current +20 mA @ max 500 Q load resistance

Enable input (see 7.8) Range: 0 + 5 Voc (OFF state), 9 + 24 Voc (ON state), 5 + 9 Ve (not accepted); Input impedance: Ri> 10 kQ

Output range: 0 + 24 Voc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

Fault output  (see 7.7) 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

+24 Vbc @ max 100 mA and +5 Vbc@ max 100 mA are software selectable;

Position transducers power supply +10 Vbc @ max 14 mA minimum load resistance 700 Q

Pressure/Force transducers power supply | +24 Voc @ max 100 mA

Format Sealed box on the valve; IP66 / IP67 protection degree with mating connectors
Tropicalization Tropical coating on electronic PCB

Operating temperature -40 + +60 °C (storage -40 + +70 °C)

Mass Approx. 510 g

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic; spool position control by P.1.D. with

Additional characteristics ’ ! PP ) A ”
rapid solenoid switching; protection against reverse polarity of power supply

Electromagnetic compatibility (EMC) According to Directive 2014/30/UE (Immunity: EN 61000-2; Emission: EN 61000-3)
Communication interface uUsB CANopen PROFIBUS DP EtherCAT, POWERLINK, EtherNet/IP
Atos ASCII coding EN50325-4 + DS408 | EN50170-2/IEC61158 | IEC 61158
Communication physical laver not insulated optical insulated optical insulated Fast Ethernet, insulated
phy v USB 2.0 + USB OTG | CAN ISO11898 RS485 100 Base TX

Recommended wiring cable (see ) LiYCY shielded cables

Note: a minimum booting time between 400 and 800 ms has be considered from the driver energizing with the 24 VDC power supply before the valve
has been ready to operate. During this time the current to the valve coils is switched to zero

| 6| CONNECTIONS AND LEDS

€ €
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CANopen CANopen €2 1] @ PRESSURE/FORCE usB
(male) (female) 1 TRANSDUCERS (female)
@ @ @ o ‘ @ (female) @
o \ N
SPOOL POSITION ) 3
& (only for piloted valve)
PROFIBUS DP PROFIBUS DP COIL CONNECTION DIGITAL POSITION
(male) (female) (only for 05H version) TRANSDUCER
SINGLE (female)
@ @ PRESSURE/FORCE @
TRANSDUCERS

DOUBLE
TRANSDUCERS

EtherCAT, POWERLINK, EtherCAT, POWERLINK, FIELDBUS USB CONNECTOR ANALOG POSITION
EtherNet/IP EtherNet/IP CONNECTOR (always present) TRANSDUCER
(female - INPUT) (female - OUTPUT) (female)
COFIELgBlO‘ls 1 DIGITAL POSITION
NNECTOR 50 >
3% TRANSDUCER
MAIN _
(] CONNECTOR @
| ANALgG F(’:OSITION
TRANSDUCER
Bl (=
5 4 N
DO NOT REMOVE
MAIN CONNECTOR
(male)

(see 6.1)

Note: connectors front view

6.1 Diagnostic LEDs @

Three leds show controller operative conditions for immediate basic diagnostics. Please refer to the controller user manual for detailed information.

FIELDBUS NP BC BP EH EW El L1 L2 L3
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK EtherNet/IP N

L1 VALVE STATUS LINK/ACT

L2 NETWORK STATUS NETWORK STATUS

L3 SOLENOID STATUS LINK/ACT






6.2 Main connector - 12 pin @ -see 13.1

+10 Vbc / £20 mA maximum range

(see 7.3)

PIN |SIGNAL TECHNICAL SPECIFICATIONS NOTES

1 |V+ Power supply 24 Voc (see 71) Input - power supply

2 |Vo Power supply O Voc (see 7.1) Gnd - power supply

3 |ENABLE Enable (24 Voc) or disable (0 Voc) the controller, referred to VO (see 7.8) Input - on/off signal

4 |P INPUT+ Position reference inpuﬁ signal: Input - analog signal
- +10 Voc / £20 mA maximum range (see 7.2) Software selectable

5 |INPUT- Negative reference input signal for P_INPUT+ and F_INPUT+ Gnd - analog signal

Position monitor output signal: Output - analog signal
6 |P_MONITOR +10 Voc / £20 mA rr?axim%m range, referred to VLO (see 7.4) Soffware sele%tagle
7 |F INPUT+ Pressure/Force reference input signal (SP, SF, SL controls): Input - analog signal

Software selectable

8 |F_MONITOR

Pressure/Force (SP, SF, SL controls) or valve spool position (SN control) monitor output signal:
+10 Vbc / £20mA maximum range, referred to VLO (see 7.5)

Output - analog signal
Software selectable

9 |VL+ Power supply 24 Voc for controller’s logic and communication (see 7.6) Input - power supply
10 |VLO (1) Power supply 0 Voc for controller’s logic and communication (see 7.6) Gnd - power supply
11 |FAULT Fault (0 Voc) or normal working (24 Voc), referred to VO (see 7.7) Output - on/off signal
PE |EARTH Internally connected to controller housing

Note: (1) do not disconnect VLO before VL+ when the controller is connected to PC USB port

6.3 Communication connectors - @ - see 13.2

USB connector - M12 - 5 pin  always present
PIN |SIGNAL TECHNICAL SPECIFICATION (1)

1 [+5V_USB Power supply

2 |ID Identification

3 |GND_USB | Signal zero data line

4 |D- Data line -

5 |D+ Data line +

@ BP fieldbus execution, connector - M12 - 5 pin

PIN |[SIGNAL TECHNICAL SPECIFICATION (1)

1 [+5V Termination supply signal

2 |LINE-A Bus line (high)

3 |DGND Data line and termination signal zero
4 |LINE-B Bus line (low)

5 |SHIELD

Notes: (1) shield connection on connector’s housing is recommended

€ €2 BC fieldbus execution, connector - M12 - 5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | CAN_SHLD| Shield
2 |notused |[€)-€) pass-through connection (2)
3 | CAN_GND | Signal zero data line
4 | CAN_H Bus line (high)
5 | CAN_L Bus line (low)

@ @ EH, EW, El fieldbus execution, connector - M12 - 4 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | TX+ Transmitter
2 | RX+ Receiver
3 |TX- Transmitter
4 | RX- Receiver
Housing| SHIELD

(2): pin 2 can be fed with external +5V supply of CAN interface

6.4 Remote pressure/force transducer connector - M12 - 5 pin @ -see 13.3

PIN | SIGNAL TECHNICAL SPECIFICATION NOTES SP, SL - Single transducer (1) SF - Double transducers (1)
Voltage Current Voltage Current
1 | VF +24V Power supply +24Vbc Output - power supply Connect Connect Connect Connect
1st signal transducer: Input - analog signal
2 |TR1 +10 Vbc / 20 mA maximum range | Software selectable Connegt Connect Connect Connegt
3 | AGND gﬁgggﬁaﬂnd for transducer power Common gnd Connect / Connect /
2nd signal transducer: Input - analog signal
4 |TR2 +10 Voc / 20 mA maximum range | Software selectable / / Connect Connect
5 |NC Not connect / / / /

Note: (1) single/double transducer configuration is software selectable - see 7.10

6.5 D execution - Digital position transducers connector - M12 - 8 pin @ -see 13.4

SSI - default transducer (1) Encoder (1)
PIN |SIGNAL TECHNICAL SPECIFICATION NOTES SIGNAL TECHNICAL SPECIFICATION NOTES

1 |CLOCK+ Serial syncronous clock (+) R Input channel R

2 |CLOCK- Serial syncronous clock (-) Inout - digital signal /R Input channel /R

3 |DATA+ Serial position data (+) P 9 g A Input channel A Inout - digital sianal

4 |DATA- Serial position data (-) /A Input channel /A P 9 9

5 |NC B Input channel B

6 INC Not connect Do not connect B Input channel /B

7 |vp Power supply: Output - power supply VP Power supply: Output - power supply
+24Vpc , +5Voc or OFF (default OFF) | Software selectable +24Voc , +5Voc or OFF (default OFF) | Software selectable
Common gnd for transducer power Common gnd for transducer power

8 |0V and signals Common gnd oV and signais Common gnd

Note: (1) digital position transducer type is software selectable: Encoder or SSI - see 7.9

6.6 A execution - Analog position transducers connector - M12 - 5 pin @ -see 13.4

PIN |SIGNAL TECHNICAL SPECIFICATION NOTES Potentiometer Analog
1 |VP+24V i%ﬁ@éi%?%yﬁp (default OFF) gg;fwu;rf coeciabe” / Connect
2 |VP +10V Power supply reference +10Vbc (always present) Output - power supply Connect /

3 |AGND Common gnd for transducer power and signals Common gnd Connect Connect
4 |TR Signal transducer Input - analog signal Connect Connect
5 |VP-10V Power supply reference -10Voc (always present) Output - power supply Connect /

Note: analog input range is software selectable - see 7.9
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SIGNAL SPECIFICATIONS

Atos digital controllers are CE marked according to the applicable directives (e.g. Immunity/Emission EMC Directive).

Installation, wirings and start-up procedures must be performed according to the prescriptions shown in tech table FO03 and in the user manuals inclu-
ded in the Z-SW programming software.

The electrical signals of the controller (e.g. 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.

741

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.1

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, EI. fieldbus fieldbus
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction network network
and also avoid the usage expensive T-connectors. T

For BC and BP executions the fieldbus connectors have an internal pass-through connection and can be ;

used like end point of the fieldbus network, using an external terminator (see tech table GS500).

For EH, EW and El execution the external terminators are not required: each connector is internally terminated.

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 pF/40 V capacitance to three phase rectifiers.

In case of double power supply see 7.6.

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

Position reference input signal (P_INPUT+)

Functionality of P_INPUT+ signal (pin 4), depends on controllers’ reference mode (see section ):

external analog reference generation (see 2.1): input is used as reference for the controller axis position closed loop.

Reference input signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 = 20 mA for /l option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Voc or + 20 mA.

fieldbus/internal reference generation (see 2.2): analog reference input signal can be used as on-off commands with input range 0 + 24Voc.

Pressure or force reference input signal (F_INPUT+)

Functionality of F_INPUT+ signal (pin 7), depends on selected controllers’ reference mode and alternated control options (see section | 3]):
SP, SL, SF controls and external analog reference selected : input is used as reference for the controller pressure/force closed loop.
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.

SN control or fieldbus/internal reference selected: analog reference input signal can be used as on-off commands with input range 0 + 24Vpc.

Position monitor output signal (P_MONITOR)

The controller generates an analog output signal proportional to the actual axis position; the monitor output signal can be software set to show other
signals available in the controller (e.g. analog reference, fieldbus reference, position error, 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 /l option.

Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 Vbc or + 20 mA.

Pressure or force monitor output signal (F_MONITOR)

The controller generates an analog output signal according to alternated pressure/force control option:

SN control: output signal is proportional to the actual valve spool position

SP, SL, SF controls: output signal is proportional to the actual pressure/forcel applied to the cylinder’s rod end

Monitor output signals can be software set to show other signals available in the controller (e.g. analog reference, force reference).

The output range and polarity are software selectable within the maximum range +10 Voc or £20 mA.

Monitor output signal is factory preset according to selected valve code, defaults are +10 Voc for standard and 4 + 20 mA for /l option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 Vbc or + 20 mA.

Power supply for controller’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 9 and 10, allow to remove solenoid power supply from pin 1 and 2 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.

Fault output signal (FAULT)

Fault output signal indicates fault conditions of the controller (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.

Enable Input Signal (ENABLE)

To enable the controller, a 24Voc voltage has to be applied on pin 3.

When the Enable signal is set to zero the controller can be software set to perform one of the following actions:

- maintain the actuator actual position in close loop control

- move towards a predefined position in closed loop control and maintains the reached position (hold position)

- move forward or backward in open loop (only the valve’s closed loop remain active)

- disable the valve functioning (current output stage is switched off and the valve goes in fail safe/central position)

Position transducer input signal

A position transducer must be always directly connected to the controller. Select the correct controller execution depending on the desired transdu-
cer interface: digital SSI or Encoder (D execution), potentiometer or a generic transducer with analog interface (A execution).

Position digital input signal is factory preset to binary SSI, it can be reconfigured via software selecting between binary/gray SSI and Encoder.
Position analog input signal is factory preset according to selected valve 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 Vbc or + 20 mA

Refer to position transducer characteristics to select the transducer type according to specific application requirements (see 9.1).

Remote pressure/force transducer input signals - only for SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the controller.

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 Vbc or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see 9.2).

Possible combined electronic options:
For A-SN, A-SP, A-SF, A-SL. /|, /C, /CI
For D-SN: /I

For D-SP, D-SF, D-SL. /I, /C, /CI

IN/OUT FIELDBUS COMMUNICATION CONNECTORS BC and BP pass-through connection






E ACTUATOR’S TRANSDUCER CHARACTERISTICS

9.1 Position transducers

The accuracy of the position control is strongly dependent to the selected position transducer. Four different transducer interfaces are available on
the controllers, depending to the system requirements: potentiometer or analog signal (A execution), SSI or Encoder (D execution).

Transducers with digital interface allow high resolution and accurate measures, that combined with fieldbus communication grants highest performances.
Transducers with analog interface grant simple and cost effective solutions.

9.2 Pressure/force transducers

The accuracy of the pressure/force control is strongly dependent to the selected pressure/force transducer (see section ). Alternated
pressure/force controls require to install pressure transducers or load cell to measure the actual pressure/force values.

Pressure transducers allow easy system integration and cost effective solution for both alternated position/pressure and position/force controls
(see tech table GS465 for pressure transducers details). Load cell transducers allow the user to get high accuracy and precise regulations for
alternated position/force control.

The characteristics of the remote pressure/force transducers must be always selected to match the application requirements and to obtain the
best performances: transducer nominal range should be at least 115%+120% of the maximum regulated pressure/force.

9.3 Transducers characteristics & interfaces - following values are just for reference, for details please consult the transducer’s datasheet

Position Pressure/Force
Execution A D SP, SF, SL
Input type Potentiometer Analog SSI(3) Incremental Encoder Analog
Power supply (1) +10 Vbc +24 \Vbc +5 Vbc / +24 Vbc +5 Voc / +24 Voc +24 \Vbc
Controller Interface +10V 0+ 10V4+20mA Serial SSI binary/gray TTL 5Vpp - 150 KHz +10 Vbc 4 + 20 mA
Max speed 0,5m/s 1m/s 2m/s 2m/s -
Max Resolution <0.4%FS <02%FS 1um 1um (@0.15 m/s) <0.4%FS
Linearity error (2) +0.1% FS < +0.03% FS < +0.01%FS < +0.001 % FS < +0.25% FS
Repeatability (2) + 0.05% FS < +0.005% FS < +0.001 % FS < +0.001 % FS < +0.1% FS

Notes: (1) power supply provided by digital controller - see 6.5 and 6.6 (2) percentage of total stroke (3) Balluff BTL7 with SSI interface is not supported

PROGRAMMING TOOLS - see tech table GS500 _
USB connection

Valve's functional parameters and configurations, can be easily set and optimized using Atos Z-SW programming
software connected via USB port to the digital controller. For fieldbus versions, the software permits valve's E-C-SB-USB/M12 cable
parameterization through USB port also if the controller is connected to the central machine unit via fieldbus. \
Z-SW-FULL support: NP (USB) PS (Serial)

BC (CANopen) BP (PROFIBUS DP)

EH (EtherCAT) EW (POWERLINK) El (EtherNet/IP)
Note: Z-SW programming software supports controllers with option SP, SF, SL for alternated control

WARNING: controllers USB port is not isolated! E-A-SB-USB/OPT isolator
The use of isolator adapter is highly recommended for PC protection (see table GS500)

DVD programming software, to be ordered separately:

Z-SW-FULL DVD first supply = software has to be activated via web registration at www.download.atos.com ; 1 year service included
Upon web registration user receive via email the Activation Code (software license) and login data to access Atos Download Area

Z-SW-FULL-N DVD next supplies = only for supplies after the first; service not included, web registration not allowed
Software has to be activated with Activation Code received upon first supply web registration

Atos Download Area: direct access to latest releases of Z-SW software, manuals, USB drivers and fieldbus configuration files at www.download.atos.com
USB Adapters, Cables and Terminators, can be ordered separately

@ MAIN SOFTWARE PARAMETER SETTINGS

For a detailed descriptions of the available settings, wirings and installation procedures, please refer to the user manuals included in the Z-SW programming
software:

Z-MAN-RI-LEZ - user manual for TEZ and LEZ with SN

Z-MAN-RI-LEZ-S - user manual for TEZ and LEZ with SP, SF, SL

11.1 External reference and transducer parameters

Allow to configure the controller reference and transducer inputs, analog or digital, to match the specific application requirements:

- Scaling parameters define the correspondence of these signals with the specific actuator stroke or force to be controlled
- Limit parameters define maximum/minimum stroke and force to detect possible alarm conditions
- Homing parameters define the startup procedure to initialize incremental transducer (e.g. Encoder)

11.2 PID control dynamics parameters

Allow to optimize and adapt the controller closed loop to the wide range of hydraulic system characteristics:

- PID parameters each part of the closed loop algorithm (proportional, integral, derivative, feed forward, fine positioning, etc) can be modified to
match the application requirements

11.3 Monitoring parameters

Allow to configure the controller monitoring function of the positioning error (difference between actual reference and feedback) and detects anomalous
conditions:

- Monitoring parameters ~ maximum allowed errors can be set for both static and dynamic positioning phases, and dedicated waiting times can be set to
delay the activation of the alarm condition and relevant reaction (see 11.4)

11.4 Fault parameters

Allow to configure how the controller detect and react to alarm conditions:

- Diagnostics parameters define different conditions, threshold and delay time to detect alarm conditions

- Reaction parameters define different actions to be performed in case of alarm presence (stop at actual or preprogrammed position, emergency
forward/backward, controller disabling, etc.)

11.5 Valve characteristics compensation

Allow to modify the valve regulation to match the actuator/system characteristics and to obtain the best overall performances:

- Valve parameters modify the standard valve regulation by means of deadband compensation, curve linearization and differentiated gain for posi-
tive and negative regulation

11.6 Motion phases parameters

When the internal reference generation is active a pre-programmed cycle can be generated; start/stop/switch-over commands and reference generation
types parameters can be set to design a customized sequence of motion phases adapted to the specific application requirements (see 2.2).
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12| OVERALL DIMENSIONS [mm]

CANopen
PROFIBUS DP
EtherCAT
POWERLINK
EtherNet/IP
[ PG135

Main

connectors | PG16

ZM-5PF

148

TEZ/LEZ

ZM-12P - 12 pin (Metallic)

IT

| =

ZH-12P - 12 pin (Plastic)

]

! ~100

Note: use of metallic connectors is strongly recommended in order to fulfill EMC requirements

E-C-SB-USB/M12
USB CABLE
cable lenght 4m

— (®)

ZH-5PM/1.5
SINGLE PRESSURE/FORCE TRANSDUCER

cable lenght 1,5m

ZH-5PM-2/2
DOUBLE PRESSURE TRANSDUCER
cable lenght 2m

PLASTIC PROTECTION CAPS
(supplied with the valve)
Tightening torque: 0,6 Nm

§UTI£DJ ® ) e E e

ZH-8PM/5
DIGITAL POSITION TRANSDUCERS
cable lenght 5m

— &)

ZH-5PM/1.5
ANALOG POSITION TRANSDUCER

— €

@ CONNECTORS CHARACTERISTICS - to be ordered separately

13.1 Main connectors
CONNECTOR TYPE POWER SUPPLY POWER SUPPLY
CODE ZM-12P ZH-12P
Type 12pin female straight circular 12pin female straight circular
Standard DIN 43651 DIN 43651
Material Metallic Plastic reinforced with fiber glass
Cable gland PG13,5 PG16

Recommended cable

LiYCY 12 x 0,75 mm? max 20 m (logic and power supply)

LiYCY 10 x 0,14mm? max 40 m (logic)
LiYY 3 x Tmm? max 40 m (power supply)

Conductor size

0,5 mm? to 1,5 mm? - available for 12 wires

0,14 mm?to 0,5 mm? - available for 9 wires
0,5 mm?to 1,5 mm? - available for 3 wires

Connection type

to crimp

to crimp

Protection (EN 60529)

IP 67

IP 67

13.2 Fieldbus communication connectors

EH EtherCAT, EW POWERLINK,

CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP (2)

CODE © ZM-5PF @) ZM-5PM ©) ZM-5PF/BP © ZM-5PM/BP € © ZM-4PM/E

Type st?aﬁ)in female 5 pin male 5 pin female 5 pin male 4 pin male
ght circular straight circular straight circular straight circular straight circular

Standard M12 coding A — IEC 61076-2-101 M12 coding B - IEC 61076-2-101 M12 coding D — IEC 61076-2-101
Material Metallic Metallic Metallic
Cable gland Pressure nut - cable diameter 68 mm Pressure nut - cable diameter 68 mm Pressure nut - cable diameter 4+8 mm
Cable CANbus Standard (DR 303-1) PROFIBUS DP Standard Ethernet standard CAT-5

Connection type

screw terminal

screw terminal

terminal block

Protection (EN 60529)

IP 67

IP 67

IP 67

13.3 Pressure/Force transducer connectors - only for SP, SF, SL

Notes: (1) E-TRM-** terminators can be ordered separately - see tech table GS500

(2) internally terminated

CONNECTOR TYPE

SP, SL - Single transducer

SF - Double transducers

CODE ZH-5PM/1.5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A - I[EC 61076-2-101 M12 coding A - I[EC 61076-2-101
Material Plastic Plastic
Cable gland Connector moulded on cables 1,5 m lenght Connector moulded on cables 2 m lenght
Cable 5x 0,25 mm? 3 x 0,25 mm? (both cables)
Connection type molded cable splitting cable
Protection (EN 60529) IP 67 IP 67

13.4 Position transducer connectors

DIGITAL POSITION TRANSDUCER

ANALOG POSITION TRANSDUCER

CONNECTOR TYPE D execution - see 6.5 A execution - see 6.6
CODE @ ZH-8PM/5 @ ZH-5PM/1.5

Type 8 pin male straight circular 5 pin male straight circular
Standard M12 coding A - IEC 61076-2-101 M12 coding A - IEC 61076-2-101
Material Plastic Plastic
Cable gland Connector moulded on cables 5 m lenght Connector moulded on cables 1,5 m lenght
Cable 8 x 0,25 mm? 5x 0,25 mm?
Connection type molded cable molded cable
Protection (EN 60529) 1P 67 IP 67






INSTALLATION DIMENSIONS DLHZO and DLKZOR [mm]

DLHZO-TEZ-*
D 15 1SO 4401: 2005
- Mounting surface: 4401-03-02-0-05
(see table PO05)
7 Fastening bolts:
‘ 4 socket head screws M5x50 class 12.9
== Tightening torque = 8 Nm
@ j Seals: 4 OR 108; 1 OR 2025
=0 Diameter of ports A, B, P, T: @ 7,5 mm (max)
15 66 136 46
Mass: 2,3 kg
DLKZOR-TEZ-*
135

1SO 4401: 2005

A 15 @ Mounting surface: 4401-05-04-0-05
T (see table PO05)

}ZII‘*”EEJ © Fastening bolts:

\ & 4 socket head screws M6x40 class 12.9
p— Tightening torque = 15 Nm

S Seals: 5 OR 2050; 1 OR 108
— Diameter of ports A, B, P, T: @ 11,2 mm (max)
138 100 13
Mass: 4,3 kg

/D = Space to remove main connector. For main and communication connectors see section [12, [13]

@ INSTALLATION DIMENSIONS DHZO and DKZOR [mm]

DHZO-TEZ-*
135
D15 mill = 7 1SO 4401: 2005
m 6 @1 Mounting surface: 4401-03-02-0-05
Lﬂﬁfjlllj{ - (see table POOS)
© Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
‘ | j Seals: 4 OR 108; 1OR 2025
| 905 66 136 Diameter of ports A, B, P, T: @ 7,5 mm (max)
Mass: 3,1 kg
DKZOR-TEZ-*
135
_ \ I ) 1SO 4401: 2005
s 15 (1 = Mounting surface: 4401-05-04-0-05
TEIT T (see table PO05)
IILE*EEJ Fastening bolts:
| — 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
E Mm Seals: 5 OR 2050; 1OR 108
| — | — Diameter of ports A, B, P, T: @ 11,2 mm (max)
138 100 92.5 46
Mass: 5 kg

(1) = Space to remove main connector. For main and communication connectors see section [12], [13]

INSTALLATION DIMENSIONS DPZO [mm]

DPZO-LEZ-1*

1) 15

st | B

IER— =i

1SO 4401: 2005

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

Fastening bolts:

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

Seals: 5 OR 2050, 2 OR 108

Diameter of ports AB,P, T: @ = 11 mm
Diameter of ports X, Y: @ = 5 mm

=

=2oe ] cXe,

Y
184,5 100 | 70
Mass: kg 9,5

@ = Space to remove main connector. For main and communication connectors see section [12], [13]

FS230





DPZO-LEZ-2*
Al | 1 h 15 (1)
Eiﬂ[[umﬂ
|

=
= il
h s

I A B
100 230

1SO 4401: 2005

Mounting surface: 4401-07-07-0-05
(see table PO05)

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

Seals: 4 OR 130, 2 OR 2043

Diameter of ports A, B, P, T: @ = 20 mm
Diameter of ports X, Y: @ =7 mm

252

DPZO-LEZ-4*
el ) 15 D
Eﬁll}rﬂm
|

1SO 4401: 2005

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

Fastening bolts:

6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm

Seals: 4 OR 4112; 2 OR 3056

Diameter of ports A, B, P, T: @ = 24 mm

H Diameter of ports X, Y, L: @ =7 mm
I DPZ0-4M
= X A Seals: 4 OR 4131; 2 OR 3056
j: Diameter of ports A, B, P, T: @ = 32 mm
Diameter of ports X, Y: @ =7 mm
100 285 Detail of A, B, P, T ports
DPZO-LEZ-6*

1SO 4401: 2005

Mounting surface: 4401-10-09-0-05
(see table PO05)

Fastening bolts:

6 socket head screws M20x90 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 34 mm
Diameter of ports X, Y: @ = 7 mm

Seals: 4 OR 144, 2 OR 3056

AT Y 15 (D
EHI@H]
\

== "]

[Lfp—* A I oo

100 395 203

DPZO-LEZ-8*

1SO 4401: 2005
Mounting surface: 4401-10-09-0-05

‘W 2 (see table PO05)
Fastening bolts:
6 socket head screws M20x100 class 12.9
E Tightening torque = 600 Nm
Diameter of ports A, B, P, T: @ = 50 mm
Diameter of ports X, Y: @ = 9 mm
2 Seals: 4 OR 156, 2 OR 3056
2N —
Ol
P —

100 450 199
Mass: kg 80

@ = Space to remove main connector. For main and communication connectors see section [12], [13]
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at@g A www.atos.com Table TE010-2/E

Components with special seals

for extreme temperature range or fire resistant fluids

Standard and special components equip-
ped with specific seals for applications at
high / low temperatures or with aviation
hydraulic fluids.

e option /PE for high temperature
e options /BT and /BBT for low temperature

e option /EP for fire resistant aviation
hydraulic fluids

See sections [1] to [ for technical charac-
teristics, availability and model codes of
the different options.

® special seals DHAX4-0711/M 24DC/BBT

Stainless steel spring for version /BT and /BBT

m COMPONENTS FOR HIGH TEMPERATURE, option /PE

Standard components with /PE option are equipped with FKM seals suitable for applications at high temperatures.

The suggested fluid temperature range is -20°C to +80°C

Fluids compatibility: the option /PE is compatible with mineral oils HLP and flame resistant fluids without water type HFDU, HFDR
Available models: all components included in Atos KT Master catalogue - see the tech. table relevant to the specific component

E COMPONENTS FOR LOW TEMPERATURE, option /BT

Standard components with /BT option can be stored and operated with ambient / fluid temperature down to -40°C (max temperature +60°C if not
otherwise specified in the specific component’s tech table). They are equipped with specific stainless steel springs and HNBR seals.

Fluids compatibility: the option /BT is compatible with mineral oils HLP and flame resistant fluids with water type HFC

Available models: selected range of components included in Atos KT Master catalogue - see the tech. table relevant to the specific component

The following components cannot be supplied with /BT option or its feasibility must be evaluated. Please consult our technical office.

- pumps = section A of KT catalogue - feasibility to be evaluated

- cylinders = section B of KT catalogue - feasibility to be evaluated

- explosion proof valves - UL standard - tab. E125 of KT catalogue - available only for DHA/UL and DPHA/UL, on request for other UL valves

- proportional valves with integral electronics (with exception of new TEB, TES, LEB, LES versions) - section F of KT catalogue - feasibility to
be evaluated

- hand lever and cam operated valves = tab. E150 of KT catalogue - feasibility to be evaluated

- DH and DK hydraulic and pneumatic operated valves tab. E225 and 255 of KT catalogue - feasibility to be evaluated

E COMPONENTS FOR VERY LOW TEMPERATURE, /BBT

Stainless steel components with /BBT option can be stored and operated with ambient / fluid temperature down to -60°C (max temperature
+60°C if not otherwise specified in the specific component’s catalogue). They are equipped with seals made by Fluorosilicon rubber per MIL-R
-25988B

Fluids compatibility: the option /BBT is compatible with mineral oils HLP and Jet fuels

Available models: stainless steel valves X series included in tech table E135.

3.1 MODEL CODE

*kk ‘ /BBT

Valve model code as per KT tech table E135 /BBT = for ambient temperature down to -60°C

TEO10





E COMPONENTS FOR FIRE RESISTANT FLUIDS, 000400 /EP

The components with /EP option are suitable for operation with phosphate esters based hydraulic fluids, like Skydrol and Exxon Hy Set. They are made
from the relevant standard versions, but using EthYlene-Propylene seals suitable to resist to corrosive fluids, normally used in Aircraft equipments and
test benches.

Fluid temperature range: -20°C to +80°C

Fluids compatibility: the compatibility of /EP seals with Skydrol and Exxon fluids has been well proved for following types:

-Skydrol LD4
-Skydrol 500B4
-Hyjet IV

-Hyjet V

For other Skydrol fluids consult our technical office.

Available models: the availability must be evaluated case by case depending to the component type and to the ordered quantity

4.1 MODEL CODE

000400 o [EP

Special execution: 000400 Valve model code as per KT catalogue /EP =for phosphate ester fluids (Skydrol)
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Proportional valves with special mobile connectors

without position transducer and integral electronics

Proportional valves with special Deutsch
connector for improved protection to
water and atmospheric agents, typical for
mobile applications.

Technical characteristics

Standard proportional valves -A (without
transducer and integral electronics)
equipped with special solenoids 050254
0ZOAK

The solenoid is provided with IP67
Deutsch connector and it is available with
voltages 6, 12 and 18 Vbc

Applications
Mobile machines

050254 DHZO-A-073-L5/XK

| 1] MODEL CODE OF PROPORTIONAL VALVES

| 050254 * XK .

Voltage code:

- = standard coil for 24 Voc Atos driver
6 = optional coil for 12 Voc Atos driver
18 = optional coil for low current driver

Special execution

Connector type:
Proportional valve model code, see KT catalogue, section F XK = Deutsch connector

Note: The special connectors are available only for proportional valves with separated electronics and without transducer (-A version)

2| COILS CHARACTERISTICS

Coil type 050254 OZOAK

H (180°C) Due to the occuring surface temperatures of the solenoid coils, the European standards EN563

Insulation class and EN982 must be taken into account

Connector protection degree IP 67
Relative duty factor 100%
Supply voltage 12 Voc ‘ 6 Vbc ‘ 18 Vbc

Supply voltage tolerance _

Coil resistance 3+33Q ‘ 2+22Q ‘ 13+134Q

TE020





| 4| SOLENOID DIMENSIONS [mm]

OZOAK
Solenoid type 050254 OZOAK
Deutsch connector

DT-04-2P male

Protection degree IP67

Q

EXAMPLE OF DHZO-A DIMENSIONS

Nl o2 a‘# .
o | ®Be ®Pg
1‘1 || [ e— ;‘; ‘ | =—
|
_21'5 R s 905 66 905
5 66 905
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Proportional directional valve type

single solenoid, without position transducer, 3 position

Table TF050-1/E

DHZO-A(E)-060-S3

DHZO-A(E)-060-S3

DHZO-A-060 is a direct operated
proportional valve, without position
transducer, which provides both
directional and not compensated flow
control according the electronic
reference signal.

Technical characteristics:

It is derived from standard DHZO
execution, but with single solenoid and 3
position progressive spool with zero
overlap in the intermediate configuration.
This feature makes the valve suitable for
cost effective closed loop position
controls.

It is available in different executions:

-A, without position transducer

-AE, as -A plus integral electronics
Applications:

Mobile machines, sky-lifts.

Mounting surface: 1ISO 4401, size 06

Max flow: 28 I/min at Ap 30 bar
Max pressure: 350 bar

E MODEL CODE

| DHZO -lAl-[o] 6] [o|/[s]| [38]/r B [Fr]| [=]I PE
Proportional directional Seals material:
valve ISO 4401 size 6 -  =NBR

Series PE =FKM
A = without integral electronic number

AE = with integral electronic

Valve size
0 =ISO 4401 size 06

Configuration, see section [3]
6 =central position, spring centered

Spool overlapping: 0 = zero overlapping

Spool type (regulating characteristics): S = progressive

Only for -A execution:

- = standard coil for 24Voc Atos drivers
6 = optional coil for 12Voc Atos drivers
18 = optional coil for low current drivers

Hydraulic options:

B = solenoid and integral electronics at side of port A
Y = external drain

Options for -A execution:

N = manual micrometric adjustment

NV = as N plus handwheel and graduated scale

Spool size: 3

Electronics options for -AE execution (1):
I = current reference input (4+20 mA)
Q = enable signal

(1) For electric connection and option description of integral electronics -AE, see KT catalog, tab G110

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

Hydraulic symbols Hﬁ
Mtj 1P onzoagyososs
Valve model -
Pressure limits [bar] Port P, A, B =350, T=160/250
Spool S3
Max flow [I/min]
at Ap 30 bar 28
at Ap 70 bar 43
at Ap max (...) bar 72 (200)
Response time [msec] <30
Hysteresis [%] <5
Repeatability [%] +1
| 3| ELECTRONIC DRIVERS FOR DHZO-A*
Valve model -A -AE
Drivers model E-MI-AC-0*F E-MI-AS-IR E-BM-AC-0*F E-BM-AS-PS E-ME-AC-0*F E-RP-AC-0*F E-RI-AE
Data sheet G010 G020 G025 G030 G035 G100 G110

TFO50





E MAIN CHARACTERISTICS OF DHZO-A*-060-S3

Assembly position

Any position

Subplate surface finishing

Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)

Ambient temperature

-20°C = +70°C for -A execution; -20°C = +60°C for -AE execution

Fluid

Hydraulic oil as per DIN 51524 ... 535 for other fluids see section [1]

Recommended viscosity

15 =100 mm?/s at 40°C (ISO VG 15+100)

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (B10>75 recommended)

Fluid temperature

-20°C +60°C (standard seals) -20°C +80°C (/PE seals)

Coil resistance R at 20°C

3 + 3.3 Qfor standard 12 Ve coil; 2 + 2,2 Q for 6 Ve coil; 13 + 13,4 Q for 18 Ve coll

Max solenoid current

2,6 A for standard 12 Voc coil; 3,25 A for 6 Ve coil; 1,5 A for 18 Voc coil

Max power

40 Watt

Protection degree (CEI EN-60529)

IP65 for -A execution; IP67 for -AE execution, (see sect. [7])

Duty factor

Continuous rating (ED=100%)

5] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

Regulation diagram (Ap= 30bar)

EW
P1=A 300
=
8 / 200
g n =
= 6 £ 100
B = —
) 4 0 @
c 0 2 4 ®©
é 6 % 50 Py
= o
3 ” =g A
=
/ o 7
P8 |y
A—=T
30 10
Reference signal [Volt] 10 30 70 100 200 300
Valve pressure drop Ap [bar]
|6 INSTALLATION DIMENSIONS FOR DHZO [mm]
1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see KT table PO05) oss
Fastening bolts: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm 5> P
Seals: 4 OR 108; sla A7 g
Diameter of ports A, B, P, T: @ 7,5 mm (max) LY 313» (SA H
T ¢
ERs o
215 °
302
405

——
‘;#J ] B K e—— il
® -3 i !z" i
215
15 66 905 18 66 93
DHZO-A-060-S3 DHZO-AE-060-S3

MODEL CODES OF POWER SUPPLY CONNECTORS (to be ordered separately)

VALVE VERSION -A -AE

CONNECTOR CODE 666 ZH-7P ZM-7P

PROTECTION DEGREE 1P65 P67 P67

DATA SHEET K500 G110, K500

[ ]connectors supplyed with the valve
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Table TFO600bs/E

Rugged proportional valves with LVDT position transducer

direct and pilot operated, ISO 4401 size 06, 10, 16 and 25
obsolete components - availability on request

il

@ Metal electronic housing and
SMD electronics

(® Strenghthened LVDT housing
® Shielded cable

DPZO-RLE-271

@ M8 LVDT connector

(B Military style, 7 pin metal connector
(® Power supply connector

@ Shock absorber plate

E MODEL CODE OF DIRECT OPERATED PROPORTIONAL VALVES

DHzO - RTE -

DHZO =size 06
DKZOR = size 10

RUGGED executions:
RTE = with position transducer and integral
analog electronics

Valve size
0 = SO 4401 size 06
1= 1SO 4401 size 10

0 7

1 - S

Configuration, see section
5 = external plus central position, spring centered
7 = 3 position, spring centered

Spool overlapping in central position, see section 8]
0 = zero overlapping (0 to 5 % spool stroke) (1)

1 = P,AB,T positive overlapping (20% of spool stroke)
2 = P,AB,T positive overlapping with A-B draining (2)
3 =P positive overlapping (20% of spool stroke); A, B, T, negative

Proportional directional valves in rugged
execution with integral electronics and
spool position transducer.

These valves are derived from the
relevant standard servoproportional
versions, specially modified in order to
withstand high vibration levels and
mechanical shocks typical of heavy duty
applications like wood industry.

Technical characteristics

DHZO and DKZOR, size 06 and 10 are
direct operated proportional valves,
with LVDT position transducer.

DLHZO and DLKZOR, size 06 and 10
are high dynamic, direct operated
proportional valves, with zero
overlapped spool coupled with an
hardened sleeve for the best
mechanical accuracy. The LVDT
position transducer ensures high
linearity and repeatability.

DPZO are size 10, 16 and 25 pilot
operated proportional valves with single
or double LVDT position transducer.
Ruggedized design tested under
severe conditions, see section
-Vibration test up to 55 Hz, amplitude
1mm and acceleration 6 g

-Shock test at 50 g

* / *k / *

Seals material:
omit for NBR (mineral
oil & water glycol)
PE = FPM

Series number

Hydraulic options

B =solenoid, integral electronics and position
transducer at side of port A

Y =external drain

Electronics options (3)

F =fault signal

I =current reference input and monitor (4+20 mA)

Q =enable signal

K =with logic state signals

Z =enable, fault and monitor signals (12 pin con-
nector)

Spool size: 14,1, 2, 3, 5 = see section

Spool type (regulating characteristics)

L = linear;

S = progressive;

D = differential-progressive (as S, but with P-A = Q, P-B = Q/2)

Notes:

or zero overlapping spoo s s , the valve offset position (with switch-off power supply) is 1 + 6% P-B/A-
1) F lappi | OL3, OL5, 0D5, the valve off iti ith switch-off ly)is 1 + 6% P-B/A-T

(2) Only for DKZOR-*-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.

(3) For complete description of available options, consult the technical tables (KT catalog) of electronic drivers indicated in section

E ELECTRONIC DRIVERS

Valve model -RTE -RLE
Drivers model E-RI-TE E-RI-LE
Data sheet G200 G200

Note: For power supply and communication connector see section

TFO600bs





E HYDRAULIC CHARACTERISTICS OF DHZO AND DKZOR (based on mineral oil ISO VG 46 at 50 °C)

Hydraulic
symbols *51A_B *53 *51/B —_A B *53/B

JC ¢ e X

Illll = liHinats %ﬁg@ﬂw O] A
PT b a P T a P T
70
A B ___A B
a P T b P T b

Valve model DHZO-RTE* DKZOR-RTE*
Spool overlapping 1,3 | 1,3 | 1,3 1,3 0 0 1,3 1,3 0 0 2 1,3
Spool type and size L14 L1 S2 S3, L3, D3 L3 |L5,D5| S5,L5,D5 | S3,L3,D3 L3 |L5D5| S5 S5, L5, D5
Pressure limits [bar] ports P, A, B =350; T =210 (250 with external drain /Y) ports P, A, B = 315; T = 210 (250 with external drain /Y)
Max flow (1) [I/min]
at Ap = 10 bar (P-T) 1 45 8 17 28 45 75
at Ap = 30 bar (P-T) 2 8 14 30 50 80 130
at Ap = 70 bar (P-T) 3 12 21 45 74 120 170
Response time [ms] <15 <20
Hysteresis [%] <0,2% =0,2%
Repeatability [%] +0,1% +0,1%
Thermal drift zero point displacement < 1% at AT = 40°C

Notes:

o Above performance data refer to valves coupled with Atos electronic drivers, see sections (2],

« The flow regulated by the directional proportional valves is not pressure compensated, thus it is affected by the load variations.To keep costant the regulated
flow under different load conditions, modular pressure compensators are available (see tab. D150).

(1) For different Ap, the max flow is in accordance to the diagrams in sections 13.4 and 14.3

E MODEL CODE OF DIRECT OPERATED SERVOPROPORTIONAL VALVES

DLHZO - RTE - 0 4 0 - L 7 3 /7 * I *= | *
DLHZO = size 06 Seals material:
DLKZOR = size 10 omit for NBR (mineral oil

& water glycol)
PE = FPM

RUGGED executions:
RTE = with position transducer and

Series number
integral analog electronics

Valve size Hydraulic thiQns: N
=1S0 4401 size 06 1 = 1SO 4401 size 10 B =solenoid, integral electronics and position
transducer at side of port A
Y =external drain

Valve configuration, see section [5] Electronics options (2):

4 = 2 external position, spring offset, fail safe F =fault signal

6 = 2 external position, spring offset I =current reference input and monitor (4+20 mA)
Q =enable signal

Z =enable, fault and monitor signals (12 pin connector)

0 = zero overlapping

Fail safe configuration (de-energized solenoid):
1=A, B, P, T with positive overlapping (20% of spool stroke)
3 = P positive overlapping (20% of spool stroke); A, B, T negative

Spool type (regulating characteristics)

L =linear;

D = differential-linear (as L, but with P-A = Q, P-B = Q/2) (1)
DT = as D, but with non linear regulation (1)

T =not linear regulation (1)

V = progressive 0,1,3,5,7 = spool size, see section

Note:
(1) Spool type D, DT and T are available only for valve configuration with fail safe position DLHZO-*-040 and DLKZOR-*-140
(2) For complete description of available options, consult the technical tables (KT catalog) of electronic drivers indicated in section





E HYDRAULIC CHARACTERISTICS OF DLHZO AND DLKZOR (based on mineral oil ISO VG 46 at 50 °C)

Hydraulic *40-L*3 *40-L*1 . )
symbols Aﬂ *40-D*3 ISt R *40-D*1 *28'5*]
HXHF s 00Ts X [HHHs 400 X [H s
CR 5 40-T°3 CR b 40-T*1 P b
*40-V*3 *40-V*1

*40-L*3/B *40-L*1/B

*40-D*3/B A B *40-D*1/B A B *60-L*1/B A 8

*40-DT*3/B XA L] *40-DT*1/B XA *60-V*1/B

“40-T*3/B N-.I.DA"L *40-T*1/B N-'X.DA‘ / 4 )

P P P

*40-V*3/B a *40-V*1/B a a
Valve model DLHZO-RT* DLKZOR-RT*
P limit [bar] ports P, A, B = 350; ports P, A, B = 315;

ressure limits ar ) )

T = 210 (250 with external drain /Y) T = 210 (250 with external drain /Y)

Spool Lo, L1 vi L3 V3 | L5 | T5 | L7 | T7 | v7 , D7 | DT7 | L3 | L7 | T7 | v7 , D7 | DT7
M flow WminT} o5 | 45| 5 | 9 | 13 18 26 2613 | 40 60 60-33
at Ap = 30 bar - 1| o 5 4 i 100
at Ap = 70 bar 4 8 0 8 0 40+20 60 100 00+50
max permissible flow 10 | 18 | 18 | 32 | 40 50 70 70+40 | 90 160 160+80
Leakage [cm*min] at P = 100 bar (1) <100 |<200 [<100 |<300 |<150 |<500 | <200 <900‘<200 ‘<200 <700|<200 |<1000 <1500‘ <400 ‘<4OO <1200{<400
Response time [ms] << 10 <=<15
Hysteresis [%] =0,1% =<<0,1%
Thermal drift zero point displacement < 1% at AT = 40°C
Notes:

« Above performance data refer to valves coupled with Atos electronic drivers, see sections [2].
o The flow regulated by the directional proportional valves is not pressure compensated, thus it is affected by the load variations.To keep costant the regulated flow
under different load conditions, modular pressure compensators are available (see tab. D150).

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

@ MODEL CODE OF PILOT OPERATED VALVE

DPZO - RBLE - 2 7 1 - L 5 |/ * A | *
) ‘ Seals material:
Piloted proportional omit for NBR (mineral oil
directional valve & water glycol)

PE = FPM

Series number

RUGGED executions:
RTE = with one integral position transducer
and integral electronics
RLE = with two integral position tSranducers
and integral electronics Hydraulic options:
B =solenoid, integral electronics and position
transducer at side of port B of the main stage
G =pressure reducing valve for piloting -standard for
DPZO-RL*-1
E =external pilot (through port X)
D =internal drain

Electronic options (3):

F =fault signal

I =current reference input and monitor (4+20 mA)
Q=enable signal

Z =enable, fault and monitor signal (12 pin connector)

Valve size: 1=10; 2=16;, 3=25

Configuration, see section
5 = external plus central position, spring centered

6 = 2 external position, spring offset (only for spool overlapping 0 type L) Spool size: 3, 5 see section
7 = 3 position, spring centered

Spool type (regulating characteristics):

linear;

progressive;

differential-progressive (as S, but with P-A = Q, P-B = Q/2)

Spool overlapping in central position, see section -
L = differential-linear (as L, but with P-A = Q, P-B = Q/2)

L
0 = zero overlapping (only for spool type L, and DL) (1) S
1 =P, A, B, T with positive overlapping (2) D
3 = P positive overlapping (2); A, B, T, negative overlapping D

Notes:

(1) For zero overlapping spool 0L3, OL5, 0DL5, the valve offset position (with switch-off power supply) is 1 + 6% P-B/A-T
(2) Overlapping = 20% of spool stroke for type S, D; 10% of spool stroke for type L and DL
(3) For complete description of available options, consult the technical tables (KT catalog) of electronic drivers indicated in section

TFO600bs





HYDRAULIC CHARACTERISTICS OF PILOT OPERATED VALVES (based on mineral oil ISO VG 46 at 50 °C) (3)

Standard spools - hydraulic symbols
__ *70 N-"' *71 N-"" *73
TR AR LIS
ey 51/B — *53/B
5 Al =k
Valve model DPZO-1 DPZO-3
Spool overlapping o,1,3 1,3 |0,1,3/0,1,3 1,3 0,1,3 1,3 0,1,3 0,1,3 1,3 0,1,3
Spool type and size L5 |S5|/D5|DL5 | L3 | S3 D3 L5 S5 D5 DL5 L5 S5 D5 DL5
Max flow (1): [I/min]
at Ap = 10 bar 100 100:60 130 130:80 | 200 | 180 | 180:130 | 200:145 390 360 360:220 | 390:240
at Ap = 30 bar 160 160:100 225 225:130 | 340 | 310 | 310:225 | 340:250 680 620 620:380 | 680:410
max permissible flow 180 180:110 550 550:300 | 760 | 640 | 640:460 | 680:500 | 1450 1350 |1350:820| 1450:880
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10
Response  Spool overlapping 0 <25 <25 <30
time [Ms] gpool overlapping 1-3 <50 <70 <75
Hysteresis [%] =0,1%
Repeatability +0,1%
Thermal drift zero point displacement < 1% at AT = 40°C
Notes:
o Above performance data refer to valves coupled with Atos electronic drivers, see section [2.
¢ |n case of long interruption of the hydraulic supply to the pilot valve, the driver has to be switched off to avoid its overheating.
(1) For different Ap, the max flow is in accordance to the diagrams in section 16.2
E ELECTRONIC CONNECTIONS - 7 & 12 PIN MAIN CONNECTORS
Sta;:(i’: rd /z:;.;tiu:n SIGNAL TECHNICAL SPECIFICATIONS NOTES
A 1 V+ Power supply 24 Voc for solenoid power stage and driver logic Input - power supply
B 2 VO Power supply 0 Voc for solenoid power stage and driver logic Gnd - power supply
cm 7 AGND Ground - signal zero for MONITOR signal (for standard and /Z options) | Gnd - analog signal
3 ENABLE Enable (24 Voc) or disable (0 Voc) the driver (for /Q and /Z options) | Input - on/off signal
D 4 INPUT+ )
£ 5 INPUT - Reference analog differential input: +10 Voc maximum range (4 + 20 mA for /I option) | Input - analog signal
£ 6 MONITOR Monitor analog output: +10 Vbc maximum range (4 + 20 mA for /I option) | Output - analog signal
1 FAULT Fault (OV) or normal working (24V) (for F and /Z options) | Output - on/off signal
- 8 R_ENABLE Repeat Enable - output repetition of Enable input Output - on/off signal
- 9 NC do not connect Output - on/off signal
- 10 NC do not connect Output - on/off signal
G PE EARTH Internally connected to the driver housing

Notes (1) with /Q option ENABLE signal replaces AGND on pin C; MONITOR signal is reffered to pin B
(2) with /F option FAULT signal replaces MONITOR on pin F.

A minimum time of 50ms to 100ms have be considered between the driver energizing with the 24 Vboc power supply and when the valve is ready
to operate. During this time the current to the valve coils is switched to zero.

@ MAIN CHARACTERISTICS OF RUGGED PROPORTIONAL DIRECTIONAL VALVES

Assembly position Any position
Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
Ambient temperature -20°C + +60°C

Hydraulic oil as per DIN 51524 ... 535 for other fluids see the rispective model code

15 +100 mm?/s at 40°C (ISO VG 15+100)

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (B10>75 recommended)
-20°C +60°C (standard seals) -20°C +80°C (/PE seals)

22 Hz, amplitude 4mm, acceleration 0,7g

Fluid
Recommended viscosity

Fluid contamination class

Fluid temperature

Vibration resistance
Tested on 3 axes (24h for each frequency level)

55 Hz, amplitude 1mm, acceleration 6g

Shock resistance 50g max, tested on 3 axes (24 h for axes)

12.1 Coils characteristics

Valve model DHZO-RTE DLHZO-RTE = DPZO-RTE, RLE DKZOR-RTE DLKZOR-RTE
Coil resistance R at 20°C 3+33 38+41Q

Max. solenoid current 26 A 3A

Max. power 35 Watt 40 Watt

Protection degree (CEI EN-60529) P67

Duty factor Continuous rating (ED=100%)






13| DIAGRAMS FOR DHZO (based on mineral ol ISO VG 46 at 50 °C)

13.1 Regulation diagrams

1 = linear spool L14
2 = linear spool L1

3 = progressive spool S2

4 = linear spool L3

5 = progressive spool S3, D3
6 = linear spool, zero overlapping OL3

7 = linear spool L5

8 = linear spool, zero overlapping OL5
9 = progressive spool S5, D5
10=progressive spool, 0D5

zero overlapping

Note:
Hydraulic configuration vs. reference signal
for double solenoid valves (also for option /B)
Reference signal 0+ +10V
12:00mA P2AIB—=T

0+-10V

Reference signal
4:12mA P2B/A=T

13.2 Bode diagrams

1 = 10% <— 90% nominal stroke
2 = 50% = 5% nominal stroke

13.3 Operating limits

3 =spool L14

4 = spool L1

5 =spool S2

6 =spool L3, S8, D3
7 =spool L5, S5, D5

30 bar

Max flow [I/min] at Ap

Amplitude ratio [dB]

30

24

N
@

N
N

>

Stroke [% of max]

/5
6, 4 3
2
% 1
4—//
20 40 60 80 100

|
0

[ |
X Reference signal [V] 10

30 bar

Max flow [I/min] at Ap

X = Threshold for bias activation depending to the valve type and amplifier type

+2

DIAGRAMS FOR DKZOR (based on mineral oil ISO VG 46 at 50 °C)

14.1 Regulation diagrams

1 = linear spool L3

2 = progressive spool S3, D3
3 = linear spool, zero overlapping OL3

4 = linear spool L5

5 = linear spool, zero overlapping OL5

6 = progressive spool S5, D5
7 = progressive spool,

zero overlapping

Note:
Hydraulic configuration vs. reference signal
for double solenoid valves (also for option /B)

0++10V
12-00mA P>A/B=T

0=+-10V
4 +12mA P—=>B/A—=T

Reference signal

Reference signal

14.2 Bode diagrams

1 = 10% <— 90% nominal stroke
2 = 50% + 5% nominal stroke

14.3 Operating limits

1 =spool L3, S3,D3
2 =spool L5, S5, D5

14.4 Dynamic response

30 bar

Max flow [I/min] at AP

Amplitude ratio [dB]
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Valve pressure drop Ap [bar]
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40 8 /9
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f [ |
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The response times in section [8] and frequency responses in the bode diagrams have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

200
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@ DIAGRAMS of DLHZO and DLKZOR (based on mineral oil ISO VG 46 at 50 °C)

15.1 Regulation diagrams

1 = Linear spools L

2 = Differential - linear spool D7

3 = Differential non linear spool DT7

4 = Non linear spool T5 (only for DLHZO)
5 = Non linear spool T7

6 = Progressive spool V

7 = Pressure gain

T5 and T7 spool types are specific for fine
low flow control in the range from 0 to 60%
(T5) and 0 to 40% (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 cylinders with
arearatio 1:2

Note:

Hydraulic configuration vs. reference signal:

Standard:

Reference signal 0 =+10V } P—>A/B—>T
12+20 mA

Reference signal 0 +-10V } P—-B/A—>T
412 mA

option /B:

Reference signal 0 ++10V } P—>B/A—>T
12+20 mA

Reference signal 0 +-10V } P—>A/B—>T
4+12 mA

15.2 Bode diagrams
Stated at nominal hydraulic conditions

DLHZO:
1 = + 100% nominal stroke
2=+ 5% nominal stroke

DLKZOR:
3 = + 100% nominal stroke
4=+ 5% nominal stroke

15.3 Dynamic response
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|~
2 4L 6
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The response times in section [5] and the frequency response in bode diagram have to be considered as average values.
For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.





DIAGRAMS of DPZO (based on mineral oil ISO VG 46 at 50 °C)

16.1 Regulation diagrams
DPZO-1:
1=0L5, ODL5
2 = 1L5, 1DL5, 3L5, 3DL5
3 =185, 1D5, 3S5, 3D5

DPZ0O-2:
4 =1L5, 3L5
5 = 185, 1D5, 1DL5, 3S5, 3D5, 3DL5
6 =1L3, 3L3
7 =183, 1D8, 3S3, 3D3
8 = 0L5, ODL5
9=0L3
DPZO-3:
10 = OL5, ODL5
11 = 1L5, 1DL5, 3L5, 3DL5
12 = 1S5, 1D5, 3S5, 3D5

Note:

Hydraulic configuration vs. reference signal:

0++10V

Reference signal 12220 mA P—->A/B—>T

Reference signal 0--10V
ganal 412 mA

X = Threshold for bias activation depending to

the valve type and amplifier type

16.2 Operating diagrams
Flow /Ap diagram

stated at 100% of spool stroke
DPZO-1:

1 =spools L5, S5, D5, DL5
DPZO-2:

2 =spool L3, S3, D3

3 =spools L5, S5, D5, DL5
DPZO-3:

4 = spools L5, S5, D5, DL5

16.3 Bode diagrams
Stated at nominal hydraulic conditions.
DPZO-1:

1 =160 and 170 + 100%
2=160and 170 = 5%

DPZ0-2:
3 =260 and 270 + 100%
4 =260 and 270 + 5%
DPZO0-3:
5 =360 and 370 = 100%
6 = 360 and 370 + 5%

16.4 Pressure gain
7 = for DPZO-RL(*)-1 *60 and *70
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8 = for DPZO-RL(*)-2 and DPZO-RL(*)-3 *60 and *70

16.5 Dynamic response

The response times in section [7] and the response in bode diagrams have to be considered as average values.
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Max flow [I/min] at Ap = 10 bar

Max flow [I/min] at Ap = 10 bar
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Spool stroke [%]

For the valves with digital electronics the dynamics performances can be optimized by setting the internal software parameters.

16.6 Oil ports configuration

The standard configuration is internal pilot through port P and external drain through port Y. If the working pressure is over 100 bar, select option /G to
reduce the piloting pressure or select the external pilot (option /E). The minimum piloting pressure is 30 bar. In case the system pressure could drops at
values lower than 30 bar, select the external pilot (option /E). The internal drain, option /D, can be selected only if the backpressure on port T is < 1 bar.
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INSTALLATION DIMENSIONS [mm]

DHZO-RTE, DLHZO-RTE

Mounting surface: 4401-03-02-0-05 P = PRESSURE PORT P
(4401-03-03-0-05 without X port, for version /Y) A, B = USE PORT w2l POy |E
port, T = TANK PORT NESE h
Fastening bolts: 4 socket head screws M5 x 50 class 12.9 Y = DRAIN PORT (see note) I 2: "
Tightening torque = 8 Nm s 3
Seals: 4 OR 108; 1 OR 2025 [ 30z
Diameter of ports A, B, P, T: @& 7,5 mm (max) 405
Diameter of port Y: @ = 3,2 mm (only for /Y option)
= Double solenoid version,
o ® = Double solenoid versi
51 3 only for DHZO-RTE
R @ = Air bleed off
FoNr =7 v 5
-4 -
Vi :
Ao 3
b ,
66 1335 46
214.5
Mass: 2,8 kg
DHZO-RTE, DLHZO-RTE
DKZOR-RTE, DLKZOR-RTE o Y -
0 ’ o P = PRESSURE PORT I s s

Mounting surface: 4401-05-04-0-05 A,B = USE PORT APEEES i &’”@
(4401-05-05-0-05 without X port, for version /Y) T = TANK PORT &

Fastening bolts: 4 socket head screws M6 x 40 class 12.9
Seals: 5 OR 2050; 1 OR 108

Diameter of ports A, B, P, T: & 11,2 mm (max)

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

X = EXTERNAL PILOT PORT

(only for DPZO-L*-1)

Y = DRAIN PORT

g~ =
B S [
'riufﬁ,x::::::?/7
[
,Jfﬂ
rir‘ ——o
[
1
‘@ ) ——
100 1385
2515
Mass: 4,7 kg

DKZOR-RTE, DLKZOR-RTE

158

only for DKZOR-RTE
@ = Air bleed off

75

DPZO-RL*-1*, DPZO-RT*-1*
Mounting surface: 4401-05-05-0-05

Fastening bolts:

4 socket head screws M6x40 class 12.9

Seals: 5 OR 2050; 2 OR 108

Diameter of ports A, B, P, T: @ = 11 mm;
Diameter of ports X, Y: @ = 5 mm;

P = PRESSURE PORT
A,B = USE PORT
T = TANK PORT

X = EXTERNAL PILOT PORT

(only for DPZO-L*-1)
Y = DRAIN PORT

12 - i
o Y
J8 TP

¥

only for DPZO-RTE

264

86.5

186.5

95

2815

DPZO-RTE-1
DPZO-RLE-1

Mass: 9,7 kg

(@ = Double solenoid version,

(@) = Double solenoid version,






DPZO-RLE-2*, DPZO-RTE-2*

Mounting surface: 4401-07-07-0-05 P = PRESSURE PORT §@®
Fastening bolts: AB = USE PORT P Y ol
4 socket head screws M10x50 class 12.9 T =TANKPORT © ST E P nERER
2 socket head screws M6x40 class 12.9 X = Eé;ﬁ.RNAL PiLOT ﬁ } | %;
Seals: 4 OR 130; 3 OR 109 Y - DRAIN PORT w5t ] BER
Diameter of ports A, B, P, T: @ = 20 mm; 344
Diameter of ports X, Y: @ =7 mm; 50
659
(1) = Double solenoid version, only for DPZO-RTE 766
88.1
101.6
~N
~
~N
un
a
i ; i
50
94
Mass: 14,2 kg
DPZO-RTE-2
DPZO-RLE-2
DPZO-RL*-3*, DPZO-RT*-3* o1
A B
Mounting surface: 4401-08-08-0-05 P = PRESSURE PORT LNV if7an)
Fastening bolts: AB = USE PORT LF\/ ) U/
6 socket head screws M12x50 class 12.9 T = TANKPORT R g o 2| &
Seals: 4 OR 4112; 3 OR 3056 X = EXTERNAL PILOT PORT 20 /Rﬁ s\ R
Diameter of ports A, B, P, T: @ = 24 mm; Y = DRAIN PORT AN Y
Diameter of ports X, Y: @ =7 mm; D
7
(@ = Double solenoid version, only for DPZO-RTE 532
77
945
100.8
127
1302
n
O
~N
n
&
= : o
16 234 135
120 369
Mass: 19,1 kg
DPZO-RTE-3
DPZO-RLE-3
MODEL CODES OF POWER SUPPLY AND COMMUNICATION CONNECTORS (to be ordered separately)
-RTE
VALVE VERSION RLE
CONNECTOR CODE ZH-7P ZM-7P
PROTECTION DEGREE P67 P67
DATA SHEET G200, G210, K500
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Table TF165-0/E

Proportional directional valves with logic state signals

direct operated, with position transducer, ISO 4401 size 06 and 10

® Vvalve body
@) Spool

® Proportional solenoid
@ Position transducer

DKZOR-TE-171-L5/K

E MODEL CODE

DHZO-TE/K and DKZOR-TE/K are
proportional valves, direct operated, with
LVDT position transducer and integral
analog driver with logic state signals
which provides the real time monitor of
the spool position and thus of the valve's
hydraulic regulation (P-A, P-B or central)
plus the solenoid energizing status.

Sizes 06 and 10
Max flow 74 I/min and 170 I/min

Max pressure: 350 bar for DHZO;
315 bar for DKZOR.

| DHZO -[TE -] o 7 1 |-[ s ANV g
DHZO = s‘\z_e 06 Seals material
DKZOR = size 10 - =NBR

TE = with position transducer plus
integral analog electronics

Valve size
0 =1S0 4401 size 06
1 =1SO 4401 size 10

Configuration, see section
7 =3 position, spring centered

PE =FKM

Series number

K = with logic state signals, see section

Hydraulic options, see section [3]:

Y = external drain

Electronics options:

I = current reference input and monitor
(4+20mA)

Spool size:
14,1, 2, 3, 5 = see section

Spool overlapping in central position, see section [3]
1 =P,AB,T positive overlapping (20% of spool stroke)

L = linear;

S = progressive (1);
D = differential-progressive (as S, but with P-A = Q, P-B = Q/2)

Spool type (regulating characteristics)

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

Hydraulic symbols

*71
Valve model DHZO-T* DKZOR-T*
Spool type and size L14 L1 | s2 | s3,13,D3 | s5150D5 s3,L3, D3 \ S5, L5, D5
Pressure limits [bar] ports P, A, B =350; T =210 (250 with external drain /Y) ports P, A, B =315; T = 210 (250 with external drain /Y)
Max flow (1) [I/min]
at Ap = 10 bar (P-T) 1 4,5 8 17 28 45 75
at Ap = 30 bar (P-T) 2 8 14 30 50 80 130
at Ap = 70 bar (P-T) 3 12 21 45 74 120 170
Response time (2) [ms] <15 <20
Hysteresis [%] <0,2% <0,2%
Repeatability [%] +0,1% +0,1%
Thermal drift zero point displacement < 1% at AT = 40°C

Note: for technical characteristics, performance diagrams and overall dimensions, see tech. table F165

TF165





E HYDRAULIC OPTIONS

3.1 Option /Y External drain advisable when the valve is used in double flow path, see section 13.5 and 14.5. Option /Y is mandatary if the pressure in
port T exceeds 160 bar.

E GENERAL NOTES

DHZO and DKZOR proportional valves are CE marked according to the applicable Directives (e.g. Immunity/Emission EMC Directive and Low Voltage Directive).

Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in table FOO3 and in the installation notes

supplied with relevant components.

The electrical signals of the valve (e.g. 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, EN-892).

Power supply - 24Voc must be appropriately stabilized or rectified and filtered; a 2,5 A safety fuse is required in series to the driver power supply.
Apply at least a 10000 uF/40 V capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers

Reference input signal - analog differential input with +10 Vboc nominal range (pin D,E), proportional to desired valve spool position

Monitor output signal - analog output signal proportional to the actual valve’s spool position with £10 Vbc nominal range

E LOGIC STATE SIGNALS - CODE K

This option provides, by means of four ON/OFF output signals, a real time monitor of the valve's State Signals

hydraulic regulation (P-A, P-B or Central) and of the solenoid energizing status.
It can be used to improve the system safety level, by interfacing the four signals to a specific CE cer- Psp fgs’:‘;%“’\"' P A
tified electronics: beside the standard safety valves the machine CNC can also recognize the propor- WINDOW
tional valve regulation during the working cycle. ?
The valve regulation is identified by the contemporaneous status on the four signals, as shown in the . ! 1
beside diagram. The central position indicates no hydraulic regulation: “central position window” is pin9
located across the valve’s mechanical zero within + 5% of the total stroke and it provides a reliable in 10 1 !
information about the actuator stopped condition (valve's spools have a nominal positive overlap of + P o
20% of total stroke). The signal on pin 8 identifies the solenoid energizing status and depends on . 1
enable signal status (see 6.3): “0” = coil current active and “1” = coil current zero (eneble signal must "'"0" o
be 0Voc). 5% 5%
For all signals, the logic state “0” produces an output voltage signal = 1 Vdc while the logic state “1” e 1 = Spool position
produces an output voltage signal = 22 Vbc. pin8 |_|
Coils current (enable dependant)

|6 | ELECTRONIC OPTIONS

6.1 Option /I
It provides the 4+20 mA current reference and monitor signals instead of the standard +10 Vbc
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 electri-
cal noise; the valve functioning is disabled in case of reference signal cable breakage.

ANALOG INTEGRAL DRIVERS -TE - MAIN FUNCTIONS AND ELECTRONIC CONNECTIONS

MAIN CONNECTOR REGULATIONS AND LED

12 PIN - OPTION /K (remove the rear cover)

B2: negative bias adjust (only for double solenoid valves)
S1: positive scale adjust ‘ 7777777777777 .
S2: negative scale adjust (only for double solenoid valves)

LED: OFF normal working; ON fault presence

,,,,,,, SCALE BIAS 7777777777777“‘
i | |
< JE— , | |
-g’i el | J . ****i B2 —— !
_2 | V STATE SIGNALS DIAGNOSTIC I Bl ——F—] ‘
3B ‘ ‘
! \ CURRENT TO COIL S2 =N o T 1 S2 \
| (for double solenoid | o | !
L fffffff — valves) == ! S1— ‘
‘ LED — i

|
B1:  positive bias adjust ‘ i

|
I

7.1 ELECTRONIC CONNECTIONS - 12 PIN MAIN CONNECTOR

lz&zti'r?n SIGNAL TECHNICAL SPECIFICATIONS NOTES

V+ Power supply 24 Voc for solenoid power stage and driver logic Input - power supply
2 VO Power supply O Voc for solenoid power stage and driver logic Gnd - power supply
3 ENABLE Enable (24 Voc) or disable (0 Voc) the driver Input - on/off signal
4 INPUT+ Reference analog differential input: +10 Vbc maximum range (4 + 20 mA for /I option)

For single solenoid valves the reference input is 0++10 Vbc (4 + 20 mA for /I option) Input - analog signal

5 INPUT - For double solenoid valves the reference input is +10 Vbc (4 + 20 mA for /I option)
6 MONITOR Monitor analog output: +10 Vbc maximum range (4 + 20 mA for /I option) Output - analog signal
7 AGND Ground - signal zero for MONITOR signal Input - analog signal
8 COIL OFF Coils current logic signal Output - on/off signal
9 P—B P — B position logic signal Output - on/off signal
10 P—A P — A position logic signal Output - on/off signal
11 ZERO ZERO position logic signal
PE EARTH Internally connected to the driver housing

Note: a minimum time of 50ms to 100ms have be considered between the driver energizing with the 24 Vboc 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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