a0s H

the smart electrohydraulics

INDUSTRIAL

ELECTROHYDRAULICS

MASTER CATALOG



aA0s AL

the smart electrohydraulics

First class facilities

high level of automation
with in-line process control

Know-how

from the design to the production
of the finished product

Full product range

standard, customized, ex-proof,
stainless steel, safety certified

Advanced technology

thanks to long lasting
investments in R&D

Quality first

according to ISO 9001, including
automotive sector methods

Sales & service

worldwide network of experienced
engineers, oriented to customer care

Professional team

to quickly meet every
customer need



GENERAL INDEX

PROPORTIONAL VALVES

AXIS & p/Q CONTROLS

ON-OFF VALVES

ACCESSORIES

U o (22 D) =

GENERAL INFORMATION

PUMPS, see KTP catalog - CYLINDERS, see KTC catalog - FILTERS, see KTF catalog


https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ
https://www.atos.com/tables/english/KTC_Atos-hydraulic-cylinders-catalog-EN.pdf
https://atos.com/medias/KTP24-Atos-pumps-servopumps-catalog-EN.pdf?context=bWFzdGVyfHJvb3R8MTgwMzg4NTR8YXBwbGljYXRpb24vcGRmfGhjOS9oYzAvOTA4NjA0MTM5MTEzNC5wZGZ8YTNlYWM0ZmI5OTI5ZWE2ZTlkZjZlMDMzOGRlN2MzMmYzOTNlZjI2NzI2NzI3YWI4ZDU0OWM2NzQwMzNlOGM3NQ

PROPORTIONAL
VALVES

E-RILES-N-BC-01H 42
L vALESTATUS

L3 NETWORK STATUS
L3:S0LENOD STATUS

.C2: CANopen
L

5 26412/110/ 810810

.
CAgNp  FQUONTOR
Saweur ol e

AMAN
Ao tmezst
Bw

v 2SR
Eneut

Caop  FNONOR

poeuts GO



_ INDEX

PROPORTIONAL VALVES
Size Qmoax [I/min] Table Pag
TECHNICAL INFORMATION
Basics for digital proportionals electrohydraulics FSOO01 930
Basics for safety components YO10 936
Programming tools for valve drivers & axis controls GS500 941
Fieldbus features GS510 949
I0-Link features GS520 956
Mounting surfaces for electrohydraulic valves POO5 958
Mounting surfaces and cavities for cartridge valves POO6 962
SERVOPROPORTIONAL DIRECTIONALS
zero overlap with LVDT transducer
DLHZO-TEB/TES direct, sleeve execution, on-board driver 06 +10 70 =130 FS180 8
DLKZOR-TEB/TES
DLHZO-T, DLKZOR-T direct, sleeve execution, off-board driver 06 +10 70 =130 F180 22
DHZO-TEB/TES direct, on-board driver 06 +10 80 +180 FS168 28
DKZOR-TEB/TES
DHZO-T, DKZOR-T direct, off-board driver 06 +10 80 + 180 F168 42
DPZO-LEB/LES piloted, on-board driver, 2 LVDT transducers 10 + 35 180 + 3500 FS178 47
DPZO-L piloted, off-board driver, 2 LVDT transducers 10 + 32 180 + 1600 F178 64
3 trid iloted, on-board dri
LIQZP-LEB/LES way cartridge, pflotec, on=board driver, 25:80 500+5000 FS340 72
2 LVDT transducers
LIQZP-L 3 way cartridge, piloted, off-board driver, 25+ 80 500 : 5000 F340 88
2 LVDT transducers
HIGH PERFORMANCE DIRECTIONALS
positive overlap with LVDT transducer
DHZO-TEB/TES
direct, on-board driver 06 =10 80 =180 FS165 95
DKZOR-TEB/TES
DHZE-TID, DKZE-TID direct, on-board driver 06 +10 80 +180 FS155 110
DHZO-T, DKZOR-T direct, off-board driver 06 +10 80 +180 F165 118
DPZO-LEB/LES piloted, on-board driver, 2 LVDT transducers 10 + 35 180 + 3500 FS175 124
DPZO-L piloted, off-board driver, 2 LVDT transducers 10 + 32 180 + 1600 F175 144
DPZO-TEB/TES piloted, on-board driver, 1LVDT transducer 10 + 32 180 + 1600 FS172 154
DPZE-TID piloted, on-board driver, 1LVDT transducer 16 + 32 400 + 1600 FS158 170
DPZO-T piloted, off-board driver, 1 LVDT transducer 10 + 32 180 + 1600 F172 180
2 way ISO cartridge, piloted,
LIQZP-LEB/LES Y . ge. P 16 +125 600 + 22000 FS330 188
on-board driver, 2 LVDT transducers
2 way ISO cartridge, piloted,
LIQZP-L 16 +125 600 +22000 F330 205
off-board driver, 2 LVDT transducers
high response 2 way ISO cartridge, piloted,
LIQZH-LEB/LES 32 +100 1800 +16000 FS335 213
on-board driver, 2 LVDT transducers
DIRECTIONAL VALVES
positive overlap without transducer
DHZO-A/AEB/AES
direct, off-board or on-board driver 06 +10 70 +160 FS160 228
DKZOR-A/AEB/AES
DHZE-A, DKZE-A direct, off-board driver 06 +10 65 + 130 F150 243
DPZO-A/AEB/AES piloted, off-board or on-board driver 10 + 32 180 + 1500 FS170 249
DPZE-A piloted, off-board driver 10 + 32 180 + 1500 F171 267




Size Qmoax [I/min] Toble Pag
SAFETY PROPORTIONALS
IEC 61508 & ISO 13849, on-board driver with on-off signals /K
DLHZO-TES, DLKZOR-TES direct, zero overlap, sleeve execution, LVDT transducer 06 +10 70 +130
DHZO-TES, DKZOR-TES direct, positive or zero overlap, LVDT transducer 06 +10 80 +180 FY200 276
DPZO-TES, DPZO-LES piloted, positive or zero overlap, 1or 2 LVDT transducers 10 + 35 180 + 3500
IEC 61508 & ISO 13849, on-board driver with double power supply /U
DLHZO-TES, DLKZOR-TES direct, zero overlap, sleeve execution, LVDT transducer 06 +10 70 +130
DHZO-TES, DKZOR-TES direct, positive or zero overlap, LVDT transducer 06 +10 80 + 180 FY100 284
DPZO-TES, DPZO-LES piloted, positive or zero overlap, 1or 2 LVDT transducers 10 = 35 180 + 3500
HIGH PERFORMANCE PRESSURE VALVES
with pressure transducer
RZMO-R/REB/RES-010 relief, direct, off-board or on-board driver 06 4 FSO10 290
RZMO-R/REB/RES-030 relief, piloted, off-board or on-board driver 06 40 FS067 300
AGMZO-R/REB/RES relief, piloted, off-board or on-board driver 10+32 200+600 FS040 310
RZGO-R/REB/RES-010  reducing, direct, off-board or on-board driver 06 12 FS020 322
RZGO-R/REB/RES-033 reducing, piloted, off-board or on-board driver 06 40 FSO75 332
AGRCZO-R/REB/RES reducing, piloted, off-board or on-board driver 10 = 20 160 + 300 FSO55 342
ISO cartridges, with pressure transducer
LIMZO-R/REB/RES relief, piloted, off-board or on-board driver 16 + 80 200 + 4500
LIRZO-R/REB/RES reducing, piloted, off-board or on-board driver 16+40 160+800  FS305 355
LICZO-R/REB/RES compensator, piloted, off-board or on-board driver 16 + 50 200 + 2000
PRESSURE VALVES
without transducer
RZMO-A/AEB/AES-010 relief, direct, off-board or on-board driver 06 4 FSO07 369
RZME-A relief, direct, off-board driver, subplate 06
CART RZME-A relief, direct, off-board driver, screw-in cartridge M20 4 FOOS 379
RZMO-A/AEB/AES-030 relief, piloted, off-board or on-board driver
HZMO-A relief, piloted, off-board driver, modular 06 40 FS065 385
AGMZO-A/AEB/AES relief, piloted, off-board or on-board driver 10 + 32 200 + 600 FS0O35 396
AGMZE-A relief, piloted, off-board driver 10 =+ 32 200 =+ 600 FO30 408
RZGO-A/AEB/AES-010  reducing, direct, off-board or on-board driver 06 12 FSO15 413
RZGE-A reducing, direct, off-board driver, subplate 06
CART RZGE-A reducing, direct, off-board driver, screw-in cartridge M20 12 Fo12 423
RZGO-A/AEB/AES-033  reducing, piloted, off-board or on-board driver
HZGO-A, KZGO-A reducing, piloted, off-board driver, modular 06+10 40+100 FS070 429
AGRCZO-A/AEB/AES reducing, piloted, off-board or on-board driver 10 = 20 160 + 300 FSO50 441
ISO cartridges, without transducer
LIMZO-A/AEB/AES relief, piloted, off-board or on-board driver 16 +80 200 + 4500
LIRZO-A/AEB/AES reducing, piloted, off-board or on-board driver 16+40 160+800  FS300 453
LICZO-A/AEB/AES compensator, piloted, off-board or on-board driver 16 +50 200 +2000
for pilot lines, without transducer
DHRZO-A/AEB/AES 3 way reducing, direct, off-board or on-board driver 06 24 FSO25 468
DHRZE-A 3 way reducing, direct, off-board driver 06 24 FO22 478

NEXT }}}



Size Qmax [I/min] Table Pag
FLOW VALVES
pressure compensated
QVHZO-TEB/TES
direct, on-board driver, LVDT transducer 06 +10 45 +90 FS412 482
QVKZOR-TEB/TES
QVHZO-T, QVKZOR-T direct, off-board driver, LVDT transducer 06 +10 45 + 90 F412 492
QVHZO-A/AEB/AES direct, off-board or on-board driver,
06 +10 45+ 90 FS410 498
QVKZOR-A/AEB/AES without transducer
QVHZE-A/QVKZE-A direct, off-board driver, without transducer 06 +10 45 +90 F400 512
ELECTRONIC DRIVERS
off-board digital, DIN-rail EN 60715
E-BM-TES, E-BM-LES for directional and flow valves with LVDT transducers, fieldbus, p/Q control GS240 520
E-BM-TEB, E-BM-LEB for directional and flow valves with LVDT transducers GS230 528
E-BM-RES for pressure valves with transducer, fieldbus GS203 534
E-BM-AES for valves without transducer, fieldbus GS050 540
E-BM-AS for valves without transducer G030 546
on-board, solenoid plug-in DIN 43650
E-MI-AS-IR digital, for valves without transducer G020 552
E-MI-AC analog, for valves without transducer GO10 556
ACCESSORIES
E-ATR-8 pressure transducer with amplified analog output signal GS465 912
BA single station subplates, mounting surfaces ISO 4401, 6264 and 5781 K280 918
HAND LEVERS for on-off and proportional valves E138 922
HANDWHEELS & KNOBS  for on-off and proportional valves K150 924
CONNECTORS for transducers, pumps, on-off and proportional valves K800 926
OPERATING INFORMATION
Operating and maintenance information for proportional valves FS900 968

Supplementary components

range available on www.atos.com
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Table FS180-9/E

Digital servoproportional directional valves sieeve execution

direct, with on-board driver, LVDT transducer and zero spool overlap with fail safe

atos A

—=CONNECT

AT

SMART TUNING

P/

CONTROL

@ Valve body

@ Spool

® Sleeve

@ Proportional solenoid
® LVDT transducer

DLKZOR-TES-SN-BC-160

® On-board digital driver

@ Bluetooth/USB connection
Fieldbus connector

® Main connector

DLHZO-TEB, DLHZO-TES
DLKZOR-TEB, DLKZOR-TES

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

TEB basic execution with analog reference
signal or |O-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
TES full execution which includes also
optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

Digital TEZ version (see tech. table FS610)
integrates on-board driver and axis card,
while TEB-SN-NP and TES versions can be
used in combination with Z-BM-KZ off-board
axis card (see tech. table GS340).

DLHZO: DLKZOR:
Size: 06 - ISO 4401 Size: 10 - ISO 4401
Max flow: 70 I/min Max flow: 130 I/min

1] MODEL CODE

| DLHZO  |-| TES |-

DLHZO = size 06
DLKZOR = size 10

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

Alternated p/Q controls, see section :

SN =none
Only for TES:

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

SL = force control (1 load cell)

SN|-INP-[0| 40

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

NP = Not present IL = 10-Link

Fieldbus interfaces, only for TES, see section|[7]:

NP = Not present

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

Valve size ISO 4401: 0 =06 1=10

Configuration:
Standard o
B

i B
X Option /1 .

- W XERE IR BrdEET

with fail safe configuration 1 or 3

A B

Pd 3
60~ A[HE R BRI

without fail safe

Max pressure: 350 bar Max pressure: 315 bar

aorE R —

Seals material,

see section [14] :

- =NBR

Series PE = FKM

number BT = NBR low temperature

Safety options TUV certified - only for TES (2):

U = safe double power supply
K = safe on/off signals SAFETY

See section CERTIFIED

Bluetooth option (2), see section[4]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (2):

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

Y = external drain

Electronic options (2), not available for TEB-SN-IL:

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

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

Spool type, regulating characteristics,
L =linear V = progressive

see section[15]:
T =not linear (1)

D = differential-linear (1) DT = differential-not linear (1)

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

B-T=Q/2

P-B=Q/2, AT=Q P-B=0Q/2 A-T=Q

Fail safe configuration, see section [16]:

A B A B

- -

P T P T

Note: select 1 for configuration 60 even without fail safe

SoL) (L) 1(V) 3(L) 3(T) 3(V) 5(LT) 7(LTV,D,DT)

4 7 12 14 - 20 28 40
- 60 60 - - 100

Nominal flow (I/min) at Ap 70bar P-T (see section [12])

(1) Only for configuration 40

(2) For possible combined options, see section

PROPORTIONAL VALVES



2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | TEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

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

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

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

3.2 E-SW-SETUP PC software

PC software

E-C-SB-USB/M12 cable 7
E-A-SB-USB/OPT isolator

| 4| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

5| SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different performance requirements.

The valve is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for directional valves
- balanced average response time and sensitivity suitable for major applications
-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [27].

For Response time and Bode diagrams see section [15].

|6 10-LINK - only for TEB, see tech. table GS520

10-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The |0-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for TES, see tech. table GS510

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

ALTERNATED p/Q CONTROLS - only for TES, see tech. table FS500

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

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

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

| 9| AXIS CONTROLLER - see tech. table FS610

Digital servoproportional with on-board electronics TEZ include valve’s driver plus axis controller, performing position closed loop of any
hydraulic actuator equipped with analog, encoder or SSI position transducer. S* option add alternated p/Q control to the basic position ones.
Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
tested. For more information consult Atos Technical Office.

Atos range of proportional directional valves, provides functional safety options /U and /K , SAFETY

designed to accomplish a safety function, intended to reduce the risk in process control systems. _ = j
They are TOV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e CERTIFIED cersn
Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting
the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

SAFETY OPTIONS - only for TES

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200

FS180 PROPORTIONAL VALVES
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11| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401 | Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 | 150 years, for further details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

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

Valve model DLHZO DLKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /Y) Y = 10
Spool type and size L[ [Vvi[L3|Vv3|[L5[T5][L7 [ T7 | V7[D7[DT7[L3[T3[L7[T7[V7][D7][DT7
Nominal flow Ap P-T [I/min]
(1M Ap=30bar | 25| 45| 8 | 9 | 13 18 26 26:13 (4) 40 60 6033 (4)
Ap=70bar | 4 7 |12 14| 20 28 40 40+20 (4) 60 100 100+50 (4)
Max permissible flow | 8 14 | 16 | 30 | 40 50 70 70+40 (4) 110 130 130+65 (4)
Leakage (2) [em#/min] | <100|<200| <100|<300 | <150| <500 | <200 | <900 ‘ <200 ‘ <200 | <700 | <200 |<1000| <400 <1500‘ <4oo‘<4oo <1200| <400
Response time (3) [ms] <10 <15
Hysteresis <0,1[% of max regulation]
Repeatibility + 0,1 [% of max regulation]

Thermal drift

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

(1) For different Ap, the max flow is in accordance to the diagrams in section 15.2
(2) Referred to spool in neutral position and 50°C oil temperature

(3) 0-100% step signal

(4) For spool type D7 and DT7 the flow value is referred to single path P-A (A-T) = P-B (B-T) at Ap/2 per control edge

13| ELECTRICAL CHARACTERISTICS

Monitor outputs

Power supplies Nomlirlwal ) +24 Vbe . .
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)

Max power consumption 50 W

Max. solenoid current DLHZO =26 A DLKZOR =3 A

Coil resistance R at 20°C DLHZO =3 +-3,3Q DLKZOR =22 +-24Q

oags vinge <0 \op (evern) o pedarce: B2 20
Output range: voltage 10 VDC @ max 5 mA

current +20 mA @ max 500 Q load resistance

Enable input

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

Fault output

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

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

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for TES);
spool position control (SN) or pressure/force control (SP, SF, SL) by P.1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

EtherCAT
POWERLINK
Communication interface USB 10-Link CANopen PROFIBUS DP EtherNet/IP
Interface and System PROFINET 10 RT/IRT
Atos ASClI coding | Specification 1.1.3  |EN50325-4 + DS408 |EN50170-2/IEC61158 |IEC 61158
Communication physical layer not insulated SDCI optical insulated optical insulated Fast Ethernet, insulated
USB 2.0+USB OTG |class port B CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

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

FS180 PROPORTIONAL VALVES
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SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

1SO4406 class 16/14/11

NAS16

38 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR SO 12922
Flame resistant with water NBR, NBR low temp. HFC
15] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
100 100
15.1 Regulation diagrams 1 o 2 o
3 <
1 = Linear spools L g 60 g 60
2 = Differential - linear spool D7 ks 40 5 0
§ 20 i 20
3 = Differential non linear spool DT7 % 100 80 60 40 20 0 2 100 80 60 40 20 O
4 = Non linear spool T5 (only for DLHZO) = 20 40 60 80 100 2 20 40 60 80 100
8 20 g 20
5 = Non linear spool T3 (only for DLKZOR) and T7 g 40 C_E 40
6 = Progressive spool V § 60 é’ &
80 80
100

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

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

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

Note:
Hydraulic configuration vs. reference signal:

Standard:
Reference signal 3, = 310V

12+20mA}P—>A/B—>T

0 +-10V

Reference signal 15 I 4 mA }P—>B/A—>T

option /B: .
Reference signal 0 ++10V

12+20mA}P%B/AﬁT

0 +-10V

Reference signal 45 > 4 mA }PeA/BaT

Regulated flow [% of max]

Regulated flow [% of max]
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https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

15.2 Flow /Ap diagrams 80 1
Stated at 100% of spool stroke 50 > 300
a 3 200
DLHZO: _. 30 o a . 7
1 = spool L7, T7, V7, D7, DT7 € AT £ 100 Ve 8
2 =spool L5, T5 § = A s g
3 = spool V3 o // pg L T5 © N
4 = spool L3 S 10 ] T 50
5 = spool L1, V1 Z 6 3 4
6 = spool LO =g -
DLKZOR: 3 - =d
7 =spool L7, T7,V7,D7, DT7 5 10
8 =spool L3, T3 10 30 70100 200 300 10 30 70100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
15.3 Pressure gain 100
80
60 /
Ap A—B o 40 /
2 6 -4 2 20
o N . -
A‘ rB Pd j; o0 2 4 6
AR E /1o
Pl [T
L 77L -60
-100

Spool stroke [%]

15.4 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.

DLHZO 12 Step signal [%] DLKZOR 1 2 Stepsignal [%]
100 000 N 100 =
8 - ‘\ / 3 |0-100 N
—~ 75 e 1 Wi —~ 75 e 1 “u
2 0-75 | el 0-75 D
o) N o 3
S 1 R $ 1 S
£ 50 [ G T £ 50 / 050
5 R 3
o N . o Ry
(% 1 X % 1 .
% 0-25 v 2 0-25
1\1\1 &2 3 A\ NN N\ 203
0 5 10 15 20 250 5 10 15 20 25 0 6 12 18 24 300 6 12 18 24 30
Time [ms] Time [ms]
1 =dynamic 2 =balanced (*) 3 = smooth (*) (*) Response time is represented only for 0-100% step; for intermediate steps, the

response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal

15.5 DLHZO Bode diagrams +2 +2
Stated at nominal hydraulic conditions ) o
0 — 2 0 o
o NTh & = RN 2
+5% nominal stroke: S, K \ 5, i< (NN i
1 = dynamic o 3 \ A & 2 3 \\ \ 3
2 = balanced © N 1 & o Y 2
3 = smooth o 2 o @ 615 || o
] 3| |2 1 E 6 |54
+100% nqmlnal stroke: = / 90° = ,/ /! 90°
4 = dynamic € , 5: A1
5 = balanced < % - iy s
6 = smooth VLA %
1t P
Lo ;/ I 98Pl 1
B 0° _-=1- 0°
10 50 100 200 10 50 100 200
Frequency [Hz] Frequency [Hz]
15.6 DLKZOR Bode diagrams 2 = 2 -
Stated at nominal hydraulic conditions 0 — o 0 _ 9
= ~ \ N ) §3 = \\\:\ \ §)
+ 5% nominal stroke: o) N = ke NN =
1 = dynamic S 3 YN % S 3 kR %
2 = balanced @ VN < @ L e
3 = smooth 9} 3 2|1 & 3 65 4 &
2 3 2| 2 654
+100% nominal stroke: S AL 90° a it 90°
4 = dynamic g L ars §: /| ,'l
g = balan(;ed L 450 s 45°
= smoot L1 .
12271 ,;:/
o1 0° ——y 0°
10 50 100 200 10 50 100 200
Frequency [Hz] Frequency [Hz]
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FAIL SAFE POSITION

CONFIGURATION LINEAR NOT LINEAR
t = 7-10 ms (DLHZO) t = 7-10 ms (DLHZO)
A 6 P4 t = 15-20 ms (DLKZOR) t = 15-20 ms (DLKZOR)
T = —————————
AHHHR N B ; ¥ |
P o i i o i |
fail safe 1 = | o\
8| i | S| i |
ER : =R :
A g 4 2o\ | ! Sigh |
D T 1 o 1@\ | Qi@ N\ |
AHE K EEN | 3 AV
T el ! regulation range | o I 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
a Q! i
s o P4 2 3! i
T f— — |
b's [ @ ! |
AHHHE Ef ;
P T © [ |
. ! < < i
without fail safe 3 Q! !
€ € . i
| regulation range |
Fail safe connections P—A P—-B A>T B—-T
Leakage [cm*/min] Fail safe 1 50 70 70 50
atP =100 bar (1) Fail safe 3 50 70 - -
DLHZO ) - - 15+30 10+20
Flow [I/min] (2) ————— Fail safe 3
DLKZOR - - 40+60 25+40

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

B =
Y =

HYDRAULIC OPTIONS

Solenoid, on-board digital driver and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 15.1
This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRONIC OPTIONS - not available for TEB-SN-IL

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, spool position transducer broken, etc. - see 20.9 for signal specifications.

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

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

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

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the
solenoid is zeroed and the valve’s spool moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 20.7 for signal
specifications.

This option provides, on the 12 pin main connector, the following additional features:
Fault output signal - see above option /F

Enable input signal - see above option /Q

Repeat enable output signal - only for TEB-SN-NP (see 20.8)

Power supply for driver’s logics and communication - only for TES (see 20.2)

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

POSSIBLE COMBINED OPTIONS

Standard versions for TEB-SN-NP and TES-SN: Safety certified versions for TES-SN:

[BF, /BFI, /BFIY, /BFY, /BI, /BIQ, /BIQY, /BIY, /BIYZ, BIZ, /BQ, /BI/U, /BIY/U, /B/U, /BY/U, /U, IY/U, /Y/U

/BQY [BY, IBYZ, BZ, IBI/K, IBIY/K, [BIK, /BY/K, [IIK, IY/K, [Y/K

JF1, [FIY, JFY,

nQ, 1QY, I\Y, \YZ, /|\Z, Safety certified versions for TES-SP, SF, SL:

Qy, Yz /BC/U, /BCI/U, /BCIY/U, /BCY/U, /BI/U, /BIY/U, /B/U, /BY/U,
. /C/U, [CI/U, [CIY/U, [CY/U, /11U, IY/U, /Y/U

Standard versions for TEB-SN-IL: /BCIK, /BCI/K, /BCIY/K, /BCY/K, /BUK, /BIY/K, /BIK, /BY/K,

BY ICIK, ICIIK, [CIY/K, [CY/K, K, YK, [Y/K

Standard versions for TES-SP, SF, SL:
/BC, /BCI, /BCIY, /BCY, /BI, /BIY, /BY,
/CI, [CIY, [CY,

Y

Note: /T Bluetooth adapter option can be combined with all other options

FS180 PROPORTIONAL VALVES 13



POWER SUPPLY AND SIGNALS SPECIFICATIONS

Generic electrical output signals of the valve (e.g. fault or monitor signals) must not be directly used to activate safety functions, like to switch-ON/OFF
the machine’s safety components, as prescribed by the European standards (Safety requirements of fluid technology systems and components-
hydraulics, I1SO 4413).

For TEB-SN-IL signals see section [21]
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers. In case of separate power supply see 20.2.

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

Power supply for driver’s logic and communication (VL+ and VLO0) - only for TES with /Z option and for TES-SP, SF, SL with fieldbus
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 A safety fuse is required in series to each driver’s logic and communication power supply: 500 mA fast fuse.

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for TES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be software
set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for TES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 VDC on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for TEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 20.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 Vbc, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

20.10 Remote pressure/force transducer input signal - only for TES-SP, SF, SL

20.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for TES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 22.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voo 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indicated 0 0 o o voe | 24 Voc
by binary code table at side. Gray code can be selected by software.

FS180 PROPORTIONAL VALVES
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21] 10-LINK SIGNALS SPECIFICATIONS - only for TEB-SN-IL

21.1 Power supply for I0-Link communication (L+ and L-)

The I0-Link master provides dedicated 24 VDC power supply for I0-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

21.2

21.3

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.

22| ELECTRONIC CONNECTIONS

For electronic connection of certified safety options /U see tech. table FY100 and /K see tech. table FY200

22.1 Main connector signals - 7 pin

Standard, /Q and /F options

PIN | Standard Q IF TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc 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
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 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 Vbc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
22.2 Main connector signals - 12 pin /Z option and TES-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 Vbc Input - power supply
2 |vVo Power supply 0 Vboc Gnd - power supply
3 ENABLE referred fo: Enable (24 Voc) or disable (0 Vbc) the valve Input - on/off signal
VO VLO VLO [vo
4 |Q INPUTs 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
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
- Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
R_ENABLE Repeat enable, output repeater 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 - on/off signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressurefforce PID selection (not available for SF), referred to VO | Input - on/off signal
11 CQULT referr?/cli_éo. VLo Vo 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

FS180
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22.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for TEB-SN-IL
PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 |L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 |P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for |O-Link communication Gnd - power supply
4 |CclQ |O-Link data line Input / Output - signal
5 | N24 Power supply O Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

22.4 Communications connectors - @

USB connector - M12 - 5 pin  always present
PIN | SIGNAL TECHNICAL SPECIFICATION (1)

1 | +5V_USB | Power supply

2 |ID |dentification

3 | GND_USB | Signal zero data line

4 | D- Data line -

5 |D+ Data line +

(D €2 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

(1) Shield connection on connector’s housing is recommended

(1) €2 BC fieldbus execution, connector - M12 - 5 pin
PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 CAN_SHLD | Shield
2 |notused |(C9)-(C2 pass-through connection (2)
3 | CAN_GND | Signal zero data line
4 | CAN_H Bus line (high)
5 | CAN_L Bus line (low)

(D (2 EH, EW, El, EP fieldbus execution, connector - M12 - 4 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | TX+ Transmitter
2 | RX+ Receiver
3 | TX- Transmitter
4 | RX- Receiver
Housingl SHIELD

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

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

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 Connect Connect Connect Connect
Common gnd for transducer power
3 | AGND and signals Common gnd Connect / Connect /
2nd signal transducer: Input - analog signal
4 |TR2 +10 Vbc / £20 mA maximum range Software selectable / / Connect Connect
5 |NC Not connect / / / /
(1) Single/double transducer configuration is software selectable
Remote pressure transducers connection - example
. 1 . 1
for SP optlon : for SF OptIOﬂ Voltage signal Current signal ZBE-08
1 TR 2av [ 1 [vs 1 [v+
. | Voltage signal Current signal ’ , 2 [TR1 4 (TR 3[R
ZH-5PM/1.5  [1 [Vee2av |1 jve 1w ZH-5PM-2/2 .. [3]AGND_|3[W0 4 [ne
S 2]|TR 4 |1R 3 |TR
3 |AGND |3 |V 4 [NC !
7 RING) 2 NG 2 NG Voltage signal Current signal ZBE-08
*,| 5 [NC 5 [NC 5 [NC A VF+ 24V 1 v+ 1]v+
) 4[R2 4R 3[R
.| 3]AGND [3 Vo 4 [NC

to be connected
to electronic driver

to be connected
to pressure transducer E-ATR

to be connected
to electronic driver

to be connected
to pressure transducer E-ATR

Note: pin layout always referred to driver’s view

FS180
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22.6 TEB-SN-NP connections layout

DRIVER OVERVIEW

r Standard, /Q, /F

@

@28

atosH
MAIN CONNECTORS
ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)

a28

pa11/
ZH-7P
7 pin - plastic
o, o \ \
Sl male -7 pin (2)

PG11/ ~76

BIEE M =E

male - 12 pin (2)

2

& —]

©
=

ZH-12P

12 pin - plastic

BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB =

7@

E-A-BTH
Bluetooth adapter

E-C-SB-USB/M12

USB CABLE - cable length 4m

(/m (=) Tightening torque:

M E&—— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

22.7 TEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

atoshH

T

i

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

10-Link
ZM-5PF @
§ @ -
male - 5 pin (1)

E-A-BTH
Bluetooth adapter

E-C-SB-USB/M12

USB CABLE - cable length 4m

(/m [————) Tightening torque:

M E——) 0,6 Nm

(1) Pin layout always referred to driver's view

FS180
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22.8 TES connections layout

DRIVER OVERVIEW

@®otosh @

© ©-
©

© ©

@atosh ®

 Standard, /Q, /F

E |
ZH-7P ——
7 pin - plastic
[0

SN SP,SF,SL BC, BP EH,EW  El, EP
MAIN CONNECTORS
ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)

ZH-12P
12 pin - plastic

Y / .
male - 12 pin (2) g[g[ D
! \eots

male - 7 pin (2) H
PG11/ ~76 T T,
FIELDBUS CONNECTORS
CANopen CANopen
ZM-5PF @ ZM-5PM E-TRM-BC-M12/5PM
-

E-TRM-BP-M12/4PF ZM-5PF/BP
Terminator
EtherCAT
POWERLINK
EtherNet/IP
PROFINET

female - INPUT (2)

|
\
|
|
} @
S
|

female (2)

PROFIBUS DP

female (2)

EtherCAT
POWERLINK
EtherNet/IP
PROFINET

ZM-4PM/E

(;444444444 4
R
[ l

Q20

female - OUTPUT (2)

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR

@atosA ®

ZH-5PM/1.5 or ZH-5PM/5 Pressure/Force
SINGLE PRESSURE/FORCE transducers
e e
—
female (2)

ZH-5PM-2/2

DOUBLE PRESSURE
TRANSDUCERS CABLE - SF DO NOT

cable length 2m REMOVE

E-A-BTH
Bluetooth adapter

Bluetooth/USB @
L s |

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

@ = Tightening torque:
M E—————) 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

22.9 Diagnostic LEDs - only for TES

(2) Pin layout always referred to driver’s view

Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

W NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT

FS180
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23| IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

24.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

S

fieldbus
network

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE Zm-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

24.2 Main connectors

-12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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
24.3 10-Link connector - only for TEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE () Zm-5PF
Type 5pin female straight circular
Standard M12 coding A — IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm

Recommended cable

5x 0,75 mm?max 20 m

Connection type

screw terminal

Protection (EN 60529) IP 67
24.4 Fieldbus communication connectors
EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE €9 zm-5PF (C2) zm-5PM (C) ZM-5PF/BP | (C2) ZM-5PM/BP C) C)  zZm-aPM/E
Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
P straight 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 6+8 mm Pressure nut - cable diameter 6+8 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)

P67

P 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

24.5 Remote pressure/Force transducer connectors - only for SP, SF, SL

(2) Internally terminated

CONNECTOR TYPE SP, SL - Single transducer SF - Double transducers
CODE ZH-5PM/1.5 ‘ ZH-5PM/5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A — IEC 61076-2-101 M12 coding A - IEC 61076-2-101
Material Plastic Plastic
Connector moulded on cables
Cable gland 1,5 m length ‘ 5 m length Connector moulded on cables 2 m length
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
FS180 PROPORTIONAL VALVES
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25| INSTALLATION DIMENSIONS [mm]

1SO 4401: 2005

DLHZO-TEB, DLHZO-TES

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

50 B 125 C 20
@ ‘(2)‘
]
TR T D
R L i
E
—
4T am ’jg r
i i [=——
@ m® g i
S ] |e—— =}
15
15 66 132
213 D

DLHZO A B (1) c(1) D E (air bleeding) Mass [kg]
TEB-SN - IL 140 60 - -
TEB - SN - NP 140 100 - -
TES - SN - NP, BC, BP, EH 140 100 58 8 |_ 3 2,7
TES-SN-EW, El, EP 155 100 58 8
TES - SP, SF, SL-* 155 100 58 8

I1SO 4401: 2005

DLKZOR-TEB, DLKZOR-TES

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

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

20 C 125 B 50
) ‘ @
0110
4 o iteain
] o Y
T
> T
;%\;d —_— i[%:] A ‘?
4 HE—
o I — | | S ‘ | j] %[
23]
126 100 13
D 239
DLKZOR A B (1) C (1) D E (air bleeding) Mass [kg]
TEB-SN - IL 150 60 - -
TEB - SN - NP 150 100 - - I 4
TES - SN - NP, BC, BP, EH 150 100 58 8 or 4,7
TES - SN - EW, EI, EP 165 100 58 8
— > 13
TES - SP, SF, SL - * 165 100 58 8 <

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the solenoid, the LVDT transducer and the on-board digital driver are at side of port A

FS180
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FASTENING BOLTS AND SEALS

ﬁ DLHZO DLKZOR

= Fastening bolts: Fastening bolts:

= 4 socket head screws M5x50 class 12.9 4 socket head screws M6x40 class 12.9

I Tightening torque = 8 Nm Tightening torque = 15 Nm
Seals: Seals:
4 OR 108 5 OR 2050
Diameter of ports A, B, P, T: @ 7,5 mm (max) Diameter of ports A, B, P, T: @ 11,2 mm (max)
1 OR 2025 10R 108
Diameter of port Y: @ = 3,2 mm (only for /Y option) Diameter of port Y: @ = 5 mm (only for /Y option)

RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics K800 Electric and electronic connectors
FS500 Digital proportional valves with p/Q control P005 Mounting surfaces for electrohydraulic valves
FS610 Digital proportional valves with integral axis controller QB300 Quickstart for TEB valves commissioning
FS900 Operating and maintenance information for proportional valves QF300 Quickstart for TES valves commissioning
FY100 Safety proportional valves - option /U Yo10 Basics for safety components
FY200 Safety proportional valves - option /K E-MAN-RI-LEB TEB/LEB user manual
GS500 Programming tools E-MAN-RI-LES TES/LES user manual
GS510 Fieldbus E-MAN-RI-LES-S  TES/LES with p/Q control user manual
GS520 |O-Link interface
06/24 FS180
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Table F180-20/E

Servoproportional directional valves sieeve execution

direct, with LVDT transducer and zero spool overlap with fail safe

Cce

DLHZO-T-060
@ Valve body ® LVDT transducer
@ Spool ® Solenoid connector
® Sleeve @ Transducer connector

@ Proportional solenoid

DLHZO-T, DLKZOR-T

Servoproportional directional valves, direct,
with LVDT position transducer and zero spool
overlap for best performances in any position
closed loop.

The valves operate in association with digital
off-board divers or axis card, see section [ 2],

The LVDT transducer and the sleeve execution
grant very high regulation accuracy and
response sensitivity.

The fail safe position permits to intercept the
actuator movement in case of power supply
interruption.

Spools regulation characteristics:

L = linear

V = progressive

T = non linear for fine low flow control

D and DT = differential, for control of actuators
with area ratio 1:2

DLHZO: DLKZOR:
Size: 06 - 1ISO 4401 Size: 10 - ISO 4401
Max flow: 70 I/min Max flow: 130 /min

Max pressure: 350 bar Max pressure: 315 bar

1| MODEL copE
| DLHZO

-[7/-[o] [ 40 |-[L]

DLHZO = size 06
DLKZOR = size 10

T = with LVDT transducer

Valve size ISO 4401:
0=06 1=10

Configuration:

. BStandard o X OptionIBA .
oo ML, SIEER

with fail safe configuration 1 or 3
A

oo WEEEH SR

P

without fail safe

Spool type, regulating characteristics:

L =linear V = progressive T =not linear (1)

D = differential-linear (1) DT = differential-not linear (1)

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

= |pB-Q2AT-Q

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

Seals material,
see section[6]:

- =NBR
PE = FKM
BT =HNBR

Series number

Hydraulic options (2):
B = solenoid and LVDT transducer at side of port A
Y = external drain

Fail safe configuration, see section [8]:

A B A B
1-ha s-[H
P T PT

Note: select 1 for configuration 60 even without fail safe

Spoolsize: 0(L) 1(L) 1(V) 3(L) 3(T) 3(V) 5LT) 7(LTV.D,DT)
DLHZO =4 7 12 14 - 20 28 40
DLKZOR=- - - 60 60 - - 100

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

(1) Not available for configuration 60
(2) Possible combined options: /BY

F180 PROPORTIONAL VALVES
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| 2| OFF-BOARD ELECTRONIC DRIVERS

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

Drivers model E-BM-TEB E-BM-TES Z-BM-TEZ
Type Digital Digital Digital
Format DIN-rail panel DIN-rail panel DIN-rail panel
Tech table GS230 GS240 GS330
| 3| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra £ 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, see technical table PO0O7

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Valve model DLHZO DLKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T =210 (250 with external drain /Y) Y = 10
Spool type Lo|L1|vi|L3|v3a|L5]T5]L7 \ T7 \ v7 | D7 \ DT7| L3 \ T3 | L7 \ T7 \ v7 | D7 \ DT7
Nominal flow Ap P-T [I/min]
(O] Ap=30bar | 25| 45| 8 | 9 | 13 18 26 26-13 (4) 40 60 60-33 (4)
Ap=70bar | 4 7 12 14 | 20 28 40 40+20 (4) 60 100 100+50 (4)
Max permissible flow | 8 14 16 | 30 | 40 50 70 70+40 (4) 110 130 130+65 (4)
Leakage (2) [em?/min] |<100|<200|<100|<300|<150|<500 | <200 | <900 ‘ <200 ‘ <200 | <700 | <200 [<1000| <400 <1500‘ <400‘<4OO <1200| <400
Response time (3) [ms] <10 <15
Hysteresis <0,1 [% of max regulation]
Repeatibility +0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

(1) For different Ap, the max flow is in accordance to the diagrams in section 7.2
(2) Referred to spool in neutral position and 50°C oil temperature

(3) 0-100% step signal

(4) For spool type D7 and DT7 the flow value is referred to single path P-A (A-T) + P-B (B-T) at Ap/2 per control edge

| 5| ELECTRICAL CHARACTERISTICS

Max power consumption 30 W

Max. solenoid current

DLHZO =26 A

DLKZOR =3 A

Coil resistance R at 20°C

DLHZO =3 +33Q

DLKZOR =22 +24Q

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

IP65 with mating connectors

Duty factor

Continuous rating (ED=100%)

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid

normal operation

ISO4406 class 18/16/13

NAS1638 class 7

contamination level

longer life

1SO4406 class 16/14/11

NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

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

ISO 12922
Flame resistant with water NBR, HNBR HFC

F180
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https://www.atos.com/tables/english/P007.pdf
https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

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

7.1 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 T3 (only for DLKZOR) and T7

6 = Progressive spool V

T3, T5 and T7 spool types are specific for fine
low flow control in the range from 0 to 60% (T5)
and 0 to 40% (T3, 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 102 : E&?n\g} P—>A/B—>T
Reference signal 102 : 412]X } P—>B/A—>T
option /B: )

Reference signal 102 z 53%} P—>B/A—>T
Reference signal 102 : 4121X } P—-A/B—=T

Regulated flow [% of max] Regulated flow [% of max]

Regulated flow [% of max]
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F180
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7.2 Flow /Ap diagrams 80 .
Stated at 100% of spool stroke : S 300
50 p 2
DLHZO: ean) 3 200 7
1 = spool L7, T7, V7, D7, DT7 = % Pt 4 = |
2 = spool L5, T5 E > £100
3 = spool V3 > LA A 5 =
4 = spool L3 B 10 1 T 50 L
5 = spool L1, V1 % 6 g
6 = spool LO o 5 r 30
DLKZOR: 3 Ba
7 = spool L7, T7, V7, D7, DT7 1
= 2 10
8 = spool L3 10 30 70100 200 300 10 30 70100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
7.3 Pressure gain 100
80
60 /
Ap A—B T 40 /
‘0\: 6 4 2 20
- m B B B
Al s j; 2 4 6
TR -20
il E /!
A / 40
L -60
-100

Stroke [% of max]

7.4 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.

DLHZO Step signal [%] DLKZOR Step signal [%]
100 52100 \ 100 0 \
= 75 R
2 / 0-75 & / 0-75
Q [0}
S S
5 0 [ 050 7 90 350
°© °
o o
& &3
% / 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]
7.5 Bode diagrams +2 _ +2 _
Stated at nominal hydraulic conditions o o
0 = g 0 < — 5
— N =) —
DLHZO: 3 3 5 3
1 = + 100% nominal stroke - @ o @
. S 3 %) 2 3 @
2=+ 5% nominal stroke 3 & © £
© I 22 o 3 3 4 o
DLKZOR: E 3 3||||la
3 = = 100% nominal stroke _g 90° EEL / 90°
4=+ 5% nominal stroke < < /
45° / 45°
i 1
// R // .
10 50 100 200 10 50 100 200
Frequency [Hz] Frequency [Hz]
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FAIL SAFE POSITION

NOT LINEAR

t = 7-10 ms (DLHZO)
t = 15-20 ms (DLKZOR)

o

i i 4
Qi | |
9 | !
@ i i
! i i
S | | |
e |
T @Y |
< i'g N\ I
3 pol |
£\ _ |

N | regulation range |

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

without fail safe

CONFIGURATION LINEAR
t = 7-10 ms (DLHZO)
A P4 t = 15-20 ms (DLKZOR)

T T ——
KIS v ‘
T g ! !
fail safe 1 (_t l
I !
A d A Slaih | !
T s\ !
HIEHE 3 AV :
P '8 ! regulation range !
. [ ] —p

fail safe 3

Q! !
S g |
T —_ i
AISIRES i |
L = 1
i g | :
S !
D |
= !

regulation range

mechanical stop

regulation range

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

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

| 9| HYDRAULIC OPTIONS

B
Y

This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRICAL CONNECTION
10.1 Solenoid connector - supplied with the valve

(2) Referred to spool in fail safe position at Ap = 35 bar per edge

Solenoid and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 7.1

10.2 LVDT transducer connector - supplied with the valve

PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345

1 | COIL Power supply 2m® 1 |TR Output signal

2 | COIL Power supply @ O3l 2 | VT- Power supply -15VDC @

1E
3 |GND Ground 3 |VT+ Power supply +15VDC
4 | GND Ground
11] FASTENING BOLTS AND SEALS
DLHZO DLKZOR

N

=

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

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

O

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

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

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

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

F180
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12| INSTALLATION DIMENSIONS [mm]

DLHZO-T

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table P005)
(for /Y surface 4401-03-03-0-05 without X port)

38

:::i;A
®
B

|

(1) = Air bleeding

DLKZOR-T

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

345 666

=R

=

op EE_

(-

—1—d

100

13

(1) = Air bleeding 134.5

Mass [kg]

DLHZO \ 2

3

Mass [kg]

DLKZOR

4,3

Note: for option /B the solenoid and the LVDT transducer are at side of port A

13] RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

FS900 Operating and maintenance information for proportional valves
GS230 E-BM-TEB digital driver

GS240 E-BM-TES digital driver

GS330 Z-BM-TEZ digital axis card

GS500
GS510
K800
P005

Programming tools
Fieldbus

Electric and electronic connectors
Mounting surfaces for electrohydraulic valves

06/24 F180
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Table FS168-7/E

Digital servoproportional directional valves

direct, with on-board driver, LVDT transducer and zero spool overlap

atos A

——=CONNECT

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

Digital servoproportional directional valves,
direct, with LVDT position transducer and zero
spool overlap for position closed loop controls.

GUANGE

SMART TUNING

P/

CONTROL

The double solenoid construction involves
larger flows and central safety rest position.

TEB basic execution with analog reference
signal or 10-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
TES full execution which includes also

3
A B
1 2 @
DKZOR-TES-SN-BC-170
@ Valve body (® On-board digital driver
@ Spool ® Bluetooth/USB connection
® Proportional solenoid @ Fieldbus connectors
@ LVDT transducer Main connector

optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

Digital TEZ version (see tech. table FS620)
integrates on-board driver and axis card,
while TEB-SN-NP and TES versions can be
used in combination with Z-BM-KZ off-board
axis card (see tech. table GS340).

DHZO: DKZOR:
Size: 06 - ISO 4401 Size: 10 - ISO 4401
Max flow: 80 I/min Max flow: 180 I/min

1] MODEL CODE
| DHZO -

TES |-[SN|-[NP - 0|

Servoproportional
directional valves, direct
DHZO = size 06
DKZOR = size 10

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

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

Only for TES:

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

10-Link interface, only for TEB, see section @ :
NP = Not present IL =10-Link

Fieldbus interfaces, only for TES, see section[7]:
NP = Not present

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

Valve size ISO 4401: 0 =06 1=10

Configuration:

Standard Option /B
A B Z‘ @ A B
o- WEEENYE  cRECH
a P T b a PT b

70|

Max pressure: 350 bar Max pressure: 315 bar

SNEIYE Y/ E—

Seals material,
see section [13]:

- =NBR
Series PE = FKM
number BT = NBR low temperature

Safety options TUV certified - only for TES (2):

U = safe double power supply
K = safe on/off signals SAFETY

See section CERTIFIED

Bluetooth option (2), see section [4]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (1):

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

Y = external drain

Electronic options (1), not available for TEB-SN-IL:

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

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

Spool size: 3 (L) 5(L,D)
DHzZO = 18 28
DKZOR = 45 75

Nominal flow (I/min) at Ap 10bar P-T (see section [12])

Spool type, regulating characteristics, see section[15]:

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

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

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | TEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

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

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

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

3.2 E-SW-SETUP PC software

E-C-SB-USB/M12 cable
E-A-SB-USB/OPT isolator

| 4] BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

| 5| SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different performance requirements.

The valve is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for directional valves

- balanced average response time and sensitivity suitable for major applications

-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [27],

For Response time and Bode diagrams see section [15].

| 6] 10-LINK - only for TEB, see tech. table GS520

|0-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an |0-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The |0-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for TES, see tech. table GS510

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

ALTERNATED p/Q CONTROLS - only for TES, see tech. table FS500

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

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

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

| 9| AXIS CONTROLLER - see tech. table FS620

Digital servoproportional with on-board electronics TEZ include valve's driver plus axis controller, performing position closed loop of any
hydraulic actuator equipped with analog, encoder or SSI position transducer. S* option add alternated p/Q control to the basic position ones.
Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
tested. For more information consult Atos Technical Office.

SAFETY OPTIONS - only for TES
Atos range of proportional directional valves, provides functional safety options /U and /K , S A F E T Y

designed to accomplish a safety function, intended to reduce the risk in process control systems.
CERTIFIED

They are TOV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e

Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting
the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

IEC 61508

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200
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1] GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 | 150 years, for further details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Valve model DHzO DKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T =210 (250 with external drain /Y) 'Y = 10
Spool type and size L3 L5 D5 L3 L5 D5
Nominal flow Ap P-T [l/min]
M Ap= 10 bar 18 28 28 (4) 45 75 75 (4)
Ap= 30 bar 30 50 50 (4) 80 130 130 (4)
Ap= 70 bar 45 75 75 (4) 120 170 170 (4)
Max permissible flow (2) 50 80 80 (4) 130 180 180 (4)
Leakage [em?®/min] <500 (at p = 100 bar); <1500 (at p = 350 bar) <800 (at p = 100 bar); <2500 (at p = 315 bar)
Response time (3) [ms] <15 <20

Hysteresis

<0,2 [% of max regulation]

Repeatability

+ 0,1 [% of max regulation]

Thermal drift

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

(1) For different Ap, the max flow is in accordance to the diagrams in section 15.2
(2) See detailed diagrams in section 15.3

(3) 0-100% step signal

(4) For spool type D5 the flow value is referred to single path P-A (A-T) at Ap/2 per control edge. The flow P-B (B-T ) is 50% of P-A (A-T)

13| ELECTRICAL CHARACTERISTICS

Power suoplies Nominal 1 +24 VpC

PP Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current DHZO =26 A DKZOR =3 A

Coil resistance R at 20°C

DHZO =3 +33Q DKZOR=38+4,1Q

Analog input signals

Ri > 50 kQ
Ri = 500 Q

Input impedance:
Input impedance:

Voltage: range +10 VDC (24 VMAX tolerant)
Current: range +20 mA

Monitor outputs

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

Enable input

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

Fault output

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

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

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for TES);
spool position control (SN) or pressure/force control (SP, SF, SL) by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Communication interface

EtherCAT
POWERLINK
EtherNet/IP
PROFINET 10 RT/IRT

EN50325-4 + DS408 |[EN50170-2/IEC61158 |IEC 61158

CANopen PROFIBUS DP

UsB 10-Link
Interface and System

Atos ASCII coding |Specification 1.1.3

Communication physical layer

not insulated SDCI
USB 2.0+USB OTG |class port B

optical insulated optical insulated Fast Ethernet, insulated
CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation

ISO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
; : ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
15] DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C
15.1 Regulation diagrams (values measure at Ap 30 bar P-T)
50 150
Pl>B|P—>A Pl>B [P—>[A
A>T |B—>T A>T |B—>T 5
= 40 = 120
€ 2 2 E
= = 5
% 30 % a0
b 1 1 o \ 4 /4
% 20 % 60
> \ / B \ /
¢ 10 2 30

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

Stroke [% of max]

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

Stroke [% of max]
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1 =13 2=L5 4 =13 5=1L5
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3=D5 6 =D5
Note:

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

Reference signal 102 : Eéen\g\} P—>A/B—>T

15.2 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

Reference signal 102 : L%X} P—-B/A—=T
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15.3 Operating limits

DHZO DHZO DKZOR
1 = spoollL3 _ 30 350
2 = spool L5, D5 3 5 \
2 280 £, 280
DKZOR 3 o \ \
Q
3 =spool L3 _g 210 g 210
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5 <t 3 4
% 140 % 140
[0} 1%}
5 o
o o
= 70 = 2 70 o
> ©
>
0 16 32 48 64 80 0 40 80 120 160 200
Flow rate [I/min] Flow rate [I/min]

15.4 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.
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response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal
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15.5 DHZO Bode diagrams +2 +2
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HYDRAULIC OPTIONS

B = Solenoid, on-board digital driver and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 15.1

Y = This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRONIC OPTIONS - not available for TEB-SN-IL

F = This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, spool position transducer broken, etc. - see 20.9 for signal specifications.

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

Q = This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the

solenoid is zeroed and the valve’s spool moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 20.7 for signal

specifications.

Z = This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see above option /F
Enable input signal - see above option /Q
Repeat enable output signal - only for TEB-SN-NP (see 20.8)

Power supply for driver’s logics and communication - only for TES (see 20.2)

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

POSSIBLE COMBINED OPTIONS

Standard versions for TEB-SN-NP and TES-SN:
/BF, [BFI, /BFIY, /BFY, /BI, /BIQ, /BIQY, /BIY, /BIYZ, /BIZ, |BQ,

Safety certified versions for TES-SN:
/BI/U, /BIY/U, /B/U, /BY/U, I/U, IY/U, [Y/U

/BQY /BY, /BYZ, /BZ, /BI/K, /BIY/K, [B/IK, IBY/K, I/K, NY/K, [YIK

[FL, [FIY, [FY,

nQ, 1Qy, Iy, \Yz, )1z, Safety certified versions for TES-SP, SF, SL.:

QY, IYZ /BC/U, /BCI/U, /BCIY/U, /BCY/U, /BI/U, /BIY/U, /B/U, [BY/U,

/C/U, [CI/U, [CIY/U, [CY/U, /U, IY/U, [Y/U

Standard versions for TEB-SN-IL:

/BY [CIK, [CI/K, [CIYIK, [CY/K, IIK, IYIK, [Y/IK

Standard versions for TES-SP, SF, SL:
/BC, /BCI, /BCIY, /BCY, /BI, /BIY, /BY,
/CI, [CIY, [CY,

ny

Note: /T Bluetooth adapter option can be combined with all other options

SAFETY REST POSITION - configuration 70

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

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

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

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

FS168

/BC/K, [BCI/K, /BCIY/K, /BCY/K, /BI/K, [BIY/K, /B/K, [BY/K,

P4

EAV4ISlH

<

- PyT /b
Spool offset position 1% to 6% Spool control position with
of total stroke with electrical electrical power supply ON
power supply OFF and reference signal =
(central safety rest position) (zero overlap position)
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For TEB-SN-IL signals see section [21]
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 20.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for TES with /Z option and for TES-SP, SF, SL with fieldbus
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for TES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be soft-
ware set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for TES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 VDC on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for TEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 20.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

20.10 Remote pressure/force transducer input signal - only for TES-SP, SF, SL

20.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for TES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 22.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voo 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indicat- 10 0 0 24Vos | 24 Voo
ed by binary code table at side. Gray code can be selected by software.
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21] 10-LINK SIGNALS SPECIFICATIONS - only for TEB-SN-IL

21.1 Power supply for 10-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for [O-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

21.2

21.3

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.

22| ELECTRONIC CONNECTIONS

For electronic connection of certified safety options /U see tech. table FY100 and /K see tech. table FY200

22.1 Main connector signals - 7 pin

Standard, /Q and /F options

PIN | Standard Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Vbc Input - power supply
B |Vo 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
D |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
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 Vbc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
22.2 Main connector signals - 12 pin /Z option and TES-SP, SF, SL
PIN | TEB-SN /Z | TES-SN /Z . TES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
Fieldous | NP
1 |V+ Power supply 24 Vbc Input - power supply
2 |vo Power supply 0 Vbc Gnd - power supply
3 ENABLE referred to: Enable (24 Voc) or disable (0 Vbc) the valve Input - on/off signal
VO VLO VLO [vo
4 |Q INPUT+ Flow reference input signal: £10 Vbc / +20 mA maximum range Input - analog signal
- Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
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 Vbc / +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 repeater 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 - on/off 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 referr?;i[t)o. VLo Vo 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
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22.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for TEB-SN-IL
PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 |L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 |P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for |O-Link communication Gnd - power supply
4 |clQ |0-Link data line Input / Output - signal
5 | N24 Power supply O Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

22.4 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 | Power supply 1 | CAN_SHLD| Shield
2 |ID 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)

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

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

(1) Shield connection on connector’s housing is recommended

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

22.5 Remote pressure/force transducer connector - M12 - 5 pin - only for SP, SF, SL (D)

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

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 Connect Connect Connect Connect
3 |AGND gﬁ&”?gﬁa%nd for transducer power Common gnd Connect / Connect /
2nd signal transducer: Input - analog signal
4 |TR2 +10 Vbc / £20 mA maximum range Software selectable / / Connect Connect
5 |NC Not connect / / / /
(1) Single/double transducer configuration is software selectable
Remote pressure transducers connection - example
. 1 . 1
for SP optlon : for SF OptIOﬂ | Voltage signal Current signal ZBE-08
! VF+24V [ 1 [V+ 1[v+
. Voltage signal _Current signal . TR1 4R 3[R
ZH-5PM/1.5 |1 Vet v 1] .. ZBE-08 ZH-5PM-2/2 .[3[rc0 [3[W 4 e
S 2] 4|1R 3[R .
3[AGND |3 |w0 4 [NC !
V. RING] 2 NG 2 NG Voltage signal Current signal ZBE-08
~.[5|NC 5 [NC 5 [NC VF+24V | 1 [V+ 1|v+
4[R2 4 |TR 3[R
..| 3|AGND |3 |vo 4 [NC

to be connected
to electronic driver

to be connected
to pressure transducer E-ATR

to be connected
to electronic driver

to be connected
to pressure transducer E-ATR

Note: pin layout always referred to driver’s view
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22.6 TEB-SN-NP connections layout

DRIVER OVERVIEW

r Standard, /Q, /F
I
PG11/ 60

atosH
q [ [
MAIN CONNECTORS
ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)

28

S
ZH-7P
7 pin - plastic
[0
@E}%ﬂ § male - 7 pin (2)

PG11/ ~76 |

®
male - 12 pin (2)

BIEE P EE

=

ZH-12P
12 pin - plastic

[]

~100

—

BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-A-BTH

E-C-SB-USB/M12

USB CABLE - cable length 4m

@ = Tightening torque:

MU/\—JOY

6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

22.7 TEB-SN-IL connections layout

(2) Pin layout always referred to driver’s view

DRIVER OVERVIEW

atoshH

i

i

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

10-Link
ZM-5PF
5 pin - metallic

® :
LH | e

male - 5 pin (1)

220

Bluetooth/lUSB

E-A-BTH

E-C-SB-USB/M12

USB CABLE - cable length 4m

(/m (——) Tightening torque:

M &——) 0,6 Nm

(1) Pin layout always referred to driver’s view
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22.8 TES connections layout

DRIVER OVERVIEW

3 DS@ ét]s@
©
© ©

| | | I
SN SP,SF,SL

BC , BP EH K EW  EIl, EP

MAIN CONNECTORS

ZM-7P ZM-12P
7 pin - metallic (1)

12 pin - metallic (1)
 Standard, /Q, /F

E

ZH-7P

7 pin - plastic
T [o]

g@%ﬂ 8 male-7pin (2 | Y male-12pin @) §[§[} []
pat1/ -76 *’ \ ~100 \eat

ZH-12P
12 pin - plastic

FIELDBUS CONNECTORS

CANopen CANopen
ZM-5PF @ @
@7777 77@

E-TRM-BP-M12/4PF ZM-5PF/BP

777@

Terminator male (2) female (2)
EtherCAT EtherCAT
POWERLINK POWERLINK
EtherNet/IP EtherNet/IP
PROFINET PROFINET
ZM-4PM/E @ |
8 @ 77777 . 777@ 8
Q, Q
female - INPUT (2) female - OUTPUT (2)

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR
E-A-BTH
Bluetooth adapter

ZH-5PM/1.5 or ZH-5PM/5 Pressure/Force
SINGLE PRESSURE/FORCE transducers Bluetooth/USB «
TRANSDUCER CABLE - SP, SL _
cable length 1,5m or 5m ®atosA @
& @ — E-C-SB-USB/M12
USB CABLE - cable length 4m
female (2) N ! female (2) S
ZH-5PM-2/2
DOUBLE PRESSURE
TRANSDUCER%IC/‘ABLEH 23F DO NOT \ @ =) Tightening torque:
cable length 2m REMOVE g = 06Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements (2) Pin layout always referred to driver’s view

22.9 Diagnostic LEDs - only for TES
Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET

L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT
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23] IN/OUT FIELDB

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, EI, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

US COMMUNICATION CONNECTORS

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

24.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus fieldbus
network network
© LT

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE Zm-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiIYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

24.2 Main connectors

-12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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
24.3 10-Link connector - only for TEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) Zm-5PF
Type 5pin female straight circular
Standard M12 coding A - IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm

Recommended cable

5x 0,75 mm?max 20 m

Connection type

screw terminal

Protection (EN 60529) IP 67
24.4 Fieldbus communication connectors
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) EH EtherCAT, EW ;%",ﬁn'é!}“('g’)
CODE (©1) zZm-5PF €2 Zm-5PM (C) ZM-5PF/BP | (C2) ZM-5PM/BP C) €  zm-aPm/E
Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yP straight 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 6+8 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)

IP67

IP 67

IP 67

(1) E-TRM-** terminator

s can be ordered separately - see tech table GS500

24.5 Remote pressure/Force transducer connectors - only for SP, SF, SL

(2) Internally terminated

CONNECTOR TYPE SP, SL - Single transducer SF - Double transducers
CODE ZH-5PM/1.5 ‘ ZH-5PM/5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A - IEC 61076-2-101 M12 coding A - IEC 61076-2-101
Material Plastic Plastic
Connector moulded on cables
Cable gland 1,5 m length 5 m length Connector moulded on cables 2 m length
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
FS168 PROPORTIONAL VALVES
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25| INSTALLATION DIMENSIONS [mm]

DHZO-TEB, DHZO-TES

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)

50 B 125 C .20,
@ ‘ (2)‘ -
[
4T
Hife i
EEREA ] AN
|
@j:» e % — =1
= | | | —— 1
n i S
102 54.5 132
288.5 D 46
DHZO-*-07 A B (1) c(1) D E (air bleeding) Mass [kg]
TEB-SN-IL 155 60 - -
TEB - SN - NP 155 100 - -
TES - SN - NP, BC, BP, EH 155 100 58 8 |_ 3 35
TES-SN-EW, El, EP 155 100 58 8
TES-SP, SF, SL - * 155 100 58 8

1SO 4401: 2005

DKZOR-TEB, DKZOR-TES

Mounting surface: 4401-05-04-0-05 (see table P005)
(for /Y surface 4401-05-05-0-05 without X port)

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

20 C _ 125
(2)‘ ‘
immah
1
]
i
i [ —
I = —
126 100 92.5
D 318.5
DKZOR-*-17 A B (1) C (1) D E (air bleeding) Mass [kg]
TEB-SN-IL 165 60 - -
TEB - SN - NP 165 100 - - I 4
TES - SN - NP, BC, BP, EH 165 100 58 8 or 54
TES - SN - EW, EI, EP 165 100 58 8
— 3 13
TES - SP, SF, SL - * 165 100 58 8 <

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the solenoid, the LVDT transducer and the on-board digital driver are at side of port A
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FASTENING BOLTS AND SEALS

N

=

DHzZO

DKZOR

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

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

O

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

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

Seals:

5 OR 2050

Diameter of ports A, B, P, T: @ 11,2 mm (max)
1OR 108

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

RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

FS500 Digital proportional valves with p/Q control

FS620 Digital proportional valves with integral axis controller
FS900 Operating and maintenance information for proportional valves
FY100 Safety proportional valves - option /U

FY200 Safety proportional valves - option /K

GS500 Programming tools

GS510 Fieldbus

GS520 |O-Link interface

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves
Q@B300 Quickstart for TEB valves commissioning

QF300 Quickstart for TES valves commissioning

Yo10 Basics for safety components

E-MAN-RI-LEB TEB/LEB user manual
E-MAN-RI-LES TES/LES user manual
E-MAN-RI-LES-S TES/LES with p/Q control user manual

06/24

FS168

PROPORTIONAL VALVES

a1



aA0s A

Table F168-1/E

Servoproportional directional valves

direct, with LVDT transducer and zero spool overlap

Cce

® Proportional solenoid ® Transducer connector

5
= @
A B
® a ®
DHZO-T-070
@ Valve body @ LVDT transducer
@) Spool ® Solenoid connector

DHZO-T, DKZOR-T

Servoproportional directional valves, direct,
with LVDT position transducer and zero spool
overlap for best performances in any position
closed loop.

The valves operate in association with digital
off-board divers or axis card, see section E.

The LVDT transducer grants very high
regulation accuracy and response sensitivity.
With de-energized proportional solenoids,
mechanical central position of the spool is
performed by centering springs.

Spools regulation characteristics:

L = linear

D = differential-progressive, for control of
actuators with area ratio 1:2

DHZO: DKZOR:
Size: 06 - ISO 4401 Size: 10 - ISO 4401
Max flow: 80 I/min Max flow: 180 I/min

Max pressure: 350 bar Max pressure: 315 bar

1] MODEL CODE

| DHZO - T|-[o] | 70
DHZO = size 06
DKZOR = size 10

T = with LVDT transducer

Valve size ISO 4401:
0 =06 1=10

Configuration:

Standard Option /B

A B Z‘ E A B
o= RIHTIY REM,
a\ P 1 /b a P b

Spool type, regulating characteristics:

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

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

Seals material,
see section[6]:

-  =NBR
PE =FKM
BT = HNBR

Series number

Hydraulic options (1):
B = solenoid and LVDT transducer at side of port A
Y = external drain

Spool size: 3(L) 5(L,D)
DHzZO = 18 28
DKZOR = 45 75

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

(1) Possible combined options: /BY

F168
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| 2| OFF-BOARD ELECTRONIC DRIVERS

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

Drivers model E-BM-TEB E-BM-TES Z-BM-TEZ
Type Digital Digital Digital
Format DIN-rail panel DIN-rail panel DIN-rail panel
Tech table GS230 GS240 GS330

| 3| GENERAL CHARACTERISTICS
Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 | 150 years, see technical table PO0O7

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

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

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

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

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

Compliance

REACH Regulation (EC) n°1907/2006

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

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

Valve model DHZO DKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /Y) 'Y =10
Spool type L3 L5 D5 L3 L5 D5
Nominal flow Ap P-T [I/min]
M Ap= 10 bar 18 28 28 45 75 75
Ap= 30 bar 30 50 50 80 130 130
Ap= 70 bar 45 75 75 120 170 170
Max permissible flow (2) 50 80 80 130 180 180
Leakage [em3/min] <500 (at p = 100 bar); <1500 (at p = 350 bar) <800 (at p = 100 bar); <2500 (at p = 315 bar)
Response time (3) [ms] <15 <20
Hysteresis <0,2 [% of max regulation]
Repeatibility + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

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

(2) See detailed diagrams in section 7.3
(3) 0-100% step signal

| 5] ELECTRICAL CHARACTERISTICS

Max power consumption 30 W
Max. solenoid current DHZO =26 A DKZOR =3 A
Coil resistance R at 20°C DHZO=3+33Q DKZOR =38 +41Q

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

IP65 with mating connectors

Duty factor

Continuous rating (ED=100%)

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

Seals, recommended fluid temperature

NBR seals (standard)

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

Recommended viscosity

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

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

1SO4406 class 16/14/11

NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

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

ISO 12922
Flame resistant with water NBR, HNBR HFC

F168
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https://www.atos.com/tables/english/P007.pdf
https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

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

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

50
P—>B[P—>A
A—>T|B—>T
T 40
£ 2 2
3 30
o
ko] 1 1
g 20
3 AN yd
e 10

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

Stroke [% of max]
DHZO

1=13 2=L5

50
P—>B|P—>A
B—>T|A—>T
' 40
£
E 30 3
e
% 20 3
=l
Eg’ 10 \
0 ™
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DHZO
3=D5
Note:

150
P—B [P—>A
A—>T|B—>T 5
= 120
£
= 5
= 90
o
o \ 4 /4
% 60
=
® 30 N e
o
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DKZOR
4 =13 5=1L5
150
P—B [P—>A
B—>T|A—>T
= 120
£ /
s 9 6
o
e}
L 60
«©
3 6
& 30
0 [~
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DKZOR
6 =D5

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

++10V

V

Reference signal 102 ) mA} P—-A/B—>T Reference signal 102 : ;1121A} P—->B/A—>T

7.2 Flow /Ap diagrams
stated at 100% of valve stroke

DHzO
100
DHzZO 2
1 =spool L3,
2 =spool L5, D5 — 50 i :
£ L
DKZOR = L
3 = spool L3 L 30
4 = spool L5, D5 g
2 10
’
10 30 70 100 200 300
Valve pressure drop Ap [bar]
7.3 Operating limits
DHzO DHzO
1 = spool L3 _ 850
2 = spool L5, D5 g
— 280
DKZOR g
3 =spool L3 :%L 210
4 = spool L5, D5 o 1 2
]
# 140
o
o
[0
% 70
> /
//
0 16 32 48 64 80

Flow rate [l/min]

F168

DKZOR

300

200

100

50

Flow rate [I/min]

30

10
10

DKZOR

350

30 70100 200 300

Valve pressure drop Ap [bar]

280

210

140

70

Valve pressure drop AP [bar]

//

40
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7.4 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.

DHzO Step signal [%] DKZOR Step signal [%]
100 100
I [0-100 0-100
g 75 575 g 75 0-75
% 2
250 2 50
%] 0-50 » 0-50
S s /-~
o o
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]
7.5 Bode diagrams
1 =10% <— 90% nominal stroke
2 =50% + 5% nominal stroke DHZO DKZOR
+2 +2
@ @
0 mEs 9] 0 19)
o N 2 o 2
g S g el
2 -3 % o 3 3
g 1Y V2 g S ] R g
g o o o
= W2 E 1) ||l
o} 90° o) 90°
IS €
< <
45° 45°
i o el o
10 50 100 200 10 50 100 200

Frequency [Hz]

HYDRAULIC OPTIONS

< o

This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRICAL CONNECTION

Frequency [Hz]

Solenoid and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 7.1

9.1 Solenoid connector - supplied with the valve 9.2 LVDT transducer connector - supplied with the valve
PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply 2= 1 |TR Output signal
COIL Power supply g O%H 2 | VT- Power supply -15VDC
3 | GND Ground 1= 3 | VT+ Power supply +15VbC
4 | GND Ground

SAFETY REST POSITION - configuration 70

In absence of power supply to the solenoids, the valve spool is moved by
the springs force to the 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 power supply to the valve solenoids, the actuator moves towards an
undefined direction (due to the tolerances of the zero overlap spool), with
potential risk of damages or personnel injury.

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

A

P8

.
P!

ALK

[+

[

a

P

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

(central safety rest position)

|

b

Spool control position with
electrical power supply ON
and reference signal = 0
(zero overlap position)

F168
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(11] FASTENING BOLTS AND SEALS

N\

DHzZO

DKZOR

- Fastening bolts:

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

= 4 socket head screws M5x50 class 12.9
I Tightening torque = 8 Nm
Seals:
O 4 OR 108;
Diameter of ports A, B, P, T: @ 7,5 mm (max)
1 OR 2025

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

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

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

12| INSTALLATION DIMENSIONS [mm]

DHZO-T

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

666 666 345
m =
(| PE— g pr— 3
wm®
i  —— i i I fe—
i |
90.5 66 131
D = Arbleeding [
DKZOR-T
1SO 4401: 2005
Mounting surface: 4401-05-04-0-05 (see table PO05)
(for /Y surface 4401-05-05-0-05 without X port)
345 666 666
0 T
@5 HEl ©  [EHI
|
T Lo L
i
1345 100 925

1) = Airbleeding [~ ¢ 13

Mass [kg]
DHZO-T-07 2,6

L
3

46

’ Mass [kg]
| DKZOR-T-17

4,5

Note: for option /B the solenoid and the LVDT transducer are at side of port A

13| RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

FS900 Operating and maintenance information for proportional valves
GS230 E-BM-TEB digital driver

GS240 E-BM-TES digital driver

GS330 Z-BM-TEZ digital axis card

GS500 Programming tools

GS510 Fieldbus

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves

06/24

F168
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Table FS178-10/E

Digital servoproportional directional valves

piloted, with on-board driver, two LVDT transducers and zero spool overlap

atos A

——=CONNECT

SMART TUNING

CONTRO I

g o)
el

® o *

@ Valve body @ Pilot valve LVDT transducer
®@ Main stage Spool (® Main stage LVDT transducer
® Pilot valve ® On-board digital driver

@

DPZO-LES-SN-BP-270

@ Bluetooth/USB connection
Fieldbus connectors
® Main connector

DPZO-LEB, DPZO-LES

Digital servoproportional directional valves,
piloted, with two LVDT position transducer
and zero spool overlap for position closed
loop controls.

LEB basic execution with analog reference
signal or IO-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
LES full execution which includes also
optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

Digital LEZ version (see tech. table FS630)
integrates on-board driver and axis card,
while LEB-SN-NP and LES versions can be
used in combination with Z-BM-KZ off-board
axis card (see tech. table GS340).

Size: 10 + 35 - ISO 4401
Max flow: 180 + 3500 I/min
Max pressure: 350 bar

1] MODEL CODE
| DPZO -

Servoproportional
directional valve, piloted

LES

[sN-Ne - 2

LEB = basic on-board digital driver
LES = full on-board digital driver

Alternated p/Q controls, see section |8 |:
SN = none
Only for LES:

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

10-Link interface, only for LEB, see section E :
NP = Not present IL =10-Link

Fieldbus interfaces, only for LES, see section|7|:
NP = Not present

BC = CANopen EW = POWERLINK

BP = PROFIBUS DP El = EtherNet/IP

EH = EtherCAT EP = PROFINET RT/IRT

Valve size ISO 4401:

1=10 2=16 4=25 4M=27 6=32 8=35
Configuration:
Standard Option /B
A B A B
60 = Awg??)( i%t‘ F;Slr; oo)(
P T P T
A B A B
- WOTHTE %T r%% f
P T P T

70-[L

Spool type, regulating characteristics, see section|15]:

L = linear T = non linear (1)
P-A=Q, B-T=Q/2

P-B=Q/2 AT=Q

DL = differential-linear

5]/

BErCE R —

Seals material,

see section [14]:
- =NBR
Series PE = FKM
number BT = NBR low temperature

Safety options TUV certified - only for LES (2):

U = safe double power supply
K = safe on/off signals

See section

SAFETY

CERTIFIED

Bluetooth option (2), see section[4]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (2):

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

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting
(standard for DPZO-1)

Electronic options (2), not available for LEB-SN-IL:

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

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

Spool size: 3(L) 5(L,DL) 5(L) 5(T)
DPZO-1 = - 100 - -
DPZO-2 = 160 250 - 190
DPZO-4 = - 480 - R
DPZO-4M = - 550 - R
DPZO-6 = - - 640 -
DPZO-8 = - - 1200 -

Nominal flow (I/min) at Ap 10bar P-T (see section [12])

(1) Only for DPZO-*-270

(2) For possible combined options, see section

FS178 PROPORTIONAL VALVES
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | LEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

Free downloadable software for PC allows to set all valve functional parameters and to access

complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at %
. .com in MyA rea.

www.atos.com in MyAtos area E-C-SB-USB/M12 cable ‘

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

3.2 E-SW-SETUP PC software

PC software

| 4] BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

5| SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different performance requirements.
The valve is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for directional valves
- balanced average response time and sensitivity suitable for major applications
-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [28].

For Response time and Bode diagrams see section [15.

| 6] 10-LINK - only for LEB, see tech. table GS520

|O-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The 10-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for LES, see tech. table GS510

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

ALTERNATED p/Q CONTROLS - only for LES, see tech. table FS500

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

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

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

| 9] AXIS CONTROLLER - see tech. table FS630

Digital servoproportional with on-board electronics LEZ include valve’s driver plus axis controller, performing position closed loop of any
hydraulic actuator equipped with analog, encoder or SSI position transducer. S* option add alternated p/Q control to the basic position ones.
Atos also supplies complete servoactuators integrating servocylinder, digital servoproportional valve and axis controller, fully assembled and
Atos range of proportional directional valves, provides functional safety options /U and /K, S AFETY

tested. For more information consult Atos Technical Office.

designed to accomplish a safety function, intended to reduce the risk in process control systems. _ j
They are TUV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e CERTIFIED st
Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting
the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

SAFETY OPTIONS - only for LES

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200
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1] GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 | Acceptable roughness index: Ra <0,8, recommended Ra 0,4 - Flatness ratio 0,01/100
MTTFd valves according to EN ISO 13849 | 75 years, for further details see technical table PO07
Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation, galvanic treatment (driver housing)
Corrosion resistance Salt spray test (EN ISO 9227) > 200 h
Vibration resistance See technical table G004

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
Compliance RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

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

Valve model DPZO-*-1 DPZO-*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 and size L5, DL5 L3 [L5,DL5| T5 L5, DL5 L5
Nominal flow Ap P-T [I/min]
M Ap= 10 bar 100 160| 250 |190 480 550 640 1200
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 > 150 bar)
Piloting volume  [cm3/min] 1,4 3,7 9 11,3 21,6 39,8
Piloting flow (2) [I/min] 3,5 9 18 20 19 24
Leakage (8) Pilot [em®/min] 100/ 300 150 /450 200 /600 200 /600 900 / 2800 900 / 2800
Main stage [I/min 04/12 06/25 1,0/4,0 1,0/4,0 30/90 6,0/20
Response time (4) [ms] <25 <25 <30 <35 <80 <100
Hysteresis < 0,1 [%of max regulation]
Repeatability + 0,1 [%o0f max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C
(1) For different Ap, the max flow is in accordance to the diagrams in section 15.2 (3) At p = 100/350 bar
(2) With step reference input signal 0 +100 % (4) 0-100% step signal, see detailed diagrams in section 15.3

13| ELECTRICAL CHARACTERISTICS

Power suoplies Nominal 1 +24 \V/DC
PP Rectified and filtered : VAMS = 20 + 32 VMaX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3+33Q
. ; Voltage: range +10VDC (24 VMAX tolerant) Input impedance:  Ri > 50 kQ

Anal t |

nalog Input signais Current: range +20 mA Input impedance: Ri =500 Q

’ Output range: voltage  +10VDC @ max 5 mA

Monitor outputs current  £20 mA @ max 500 Q load resistance
Enable input Range: 0 + 5 VDC (OFF state), 9 + 24 VDC (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ

Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

Fault output external negative voltage not allowed (e.g. due to inductive loads)

Pressure/Force transducer

power supply (only for SP, SF, SL) +24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

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

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

Protection degree to DIN EN60529 | IP66 / IP67 with mating connectors

Alarms

Insulation class

Duty factor Continuous rating (ED=100%)
Tropicalization Tropical coating on electronics PCB
Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for LES);
Additional characteristics spool position control (SN) or pressure/force control (SP, SF, SL) by P.1.D. with rapid solenoid switching;
protection against reverse polarity of power supply
EtherCAT
POWERLINK
Communication interface usB 10-Link CANopen PROFIBUS DP EtherNet/IP
Interface and System PROFINET 10 RT/IRT
Atos ASCll coding | Specification 1.1.3  |EN50325-4 + DS408 |EN50170-2/IEC61158|IEC 61158
Communication physical layer not insulated SDCI optical insulated optical insulated Fast Ethernet, insulated
USB 2.0+ USB OTG |class port B CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable LiYCY shielded cables, see section

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

FKM seals (/PE option) = -20°C + +80°C

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

Recommended viscosity

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

Max fluid normal operation

1ISO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

1SO4406 class 16/14/11 NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
15| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
15.1 Regulation diagrams (values measure at Ap 10 bar P-T)
100 250
P—>B|P—>A P—>B|P—>A
A—>T|(B—>T A—>T|(B—>T
< 80 © 200
£ £
= 60 > 150 4 4
o ke}
o 2B 2A ° 3 3
2 40 2 100
© ©
3 3 AN vd
g 20 g 50
0 0
100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DPZO-1: 1=15 2A=DL5(P—>AA—T) DPZ0O-2: 3=13 4=15
2B=DL5(P—>B,B—>T)
250 500
P—B |[P—>A P—>B|P—>A
- A>T BT A—>T|B—>T
T 200 400
2 150 2 300
] 6 3
el i)
% 100 5A % 200 A
g I 3 88
& =0 3 e 100
| | —
0 0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DPZO-2: 5A=DL5(P—>A A—T) 6=T5 DPZO-4: 7=15 BA=DL5(P—>A A—=T)
5B=DL5(P—>B,B—T) 8B=DL5(P—>B,B—T)
600 1200
Pl>B|P—>A Pl>B|P—>]
A—>T([(B—>T A—>T|(B—>T
T 480 © 960
£ £
S 360 9 9 T 720
o 5
3 ) 12 12
[9)
2 240 108 A £ 480
% 120 \ ‘?") 240
o o
™~ 11 1
0 0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
DPZO-4M: 9=15 10A=DL5(P—>A A—T) DPZ0O-6: 11=1L5
10B=DL5(P—B,B—T) DPZO-8: 12=1L5
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15.2 Flow /Ap diagram - stated at 100% of spool stroke

600
500 =
400

300

200

]
d

100

Flow rate [I/min]

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

3500 v
3000 %
2500

2000

1500

1000

Flow rate [I/min]
AN

A

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

15.3 Response time

1400

1200

1000

800
= 6
g 600
o 5
o
2 400
o
[T
10 30 70 100 200 300
Valve pressure drop Ap [bar]

DPZO-1: DPZ0-4: DPZO0-6:
1 = spools L5, DL5 5 = spools L5, DL5 7=L5
DPZO-2: DPZ0O-4M: DPZO0-8:
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 (1)2__+218 r\TQA} P—>A/B—=T

Reference signal 2 i_1120r>1/A } P>B/A—>T

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

DPZO-1 Step signal [%]
DPZ0-2 1 2 3
100 ZTT0-100] K
L1 s
o) 75 XU
2 0-75
9 1 ‘\‘\
5 50 050
° 5
o N
o 1
® 25 025 :
1 \ 1N\ | 1

0 10 20 30 40 500 10 20 30
Time [ms]

Step signal [%]

DPZ0-6 123
100 / 0-700] .
1
< 75 . A%
& 075 ™
o / ‘\‘\\
o 1 N
5 0 050 I,
5 N
S o,
3 1 N
@ 25 0-25 “\“\
J 1 NV 3.

0 20 40 60 80 1000 20 40 60
Time [ms]

1 =dynamic 2 =balanced (*) 3 =smooth (*)

DPZO-4 Step signal [%]
DPZO-4M 123
100 <
/i Jo-100 3.
< 75 1 i
2 4 0-75
) 1 O
= 50 sl
3 0-50 S
v y 4
o NS
& o5 1
0-25
NGNS
0O 10 20 30 40 500 10 20 30 40 50
Time [ms]
~ Step signal [%]
DPZO-8 123
100 7= 0-100] [\
< 75 >
2 ’ 0-75
Sy :
2 50 1 K
B 0-50 N
9] e
o AN
& o5 1 O
0-25 NN
NN N\ 23

0O 3 60 90 120 1500 30 60 90 120 150
Time [ms]

(*) Response time is represented only for 0-100% step; for intermediate steps, the
response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal
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15.4 Bode diagrams DPZO-1, DPZO-2 +2 +2
Stated at nominal hydraulic conditions o o
0 2 0 = o
0 S BN 2
+ 5% nominal stroke: I, \ \ s 8 “ AN ke
— \
1 = dynamic o 5 \ \ 2 9 VN 2
2 = balanced T B "\ & © (PR 8
3 = smooth o 3 2 I o 6 o
g .3 .2 1 2 f 15
+ 100% nominal stroke: % ! 90° o ! 90°
4 = dynamic £ /| / g ) I/
5 = balanced < / / R i R
/ 45 A 45
6 = smooth , ] % % /
P P |1 v
1 - L—T P
- - 0° - 0
10 50 100 10 50 100
Frequency [Hz] Frequency [Hz]
15.5 Bode diagrams DPZO-4, DPZO-4M +2 +2
Stated at nominal hydraulic conditions o o
0 o 0 o
o \\ ™ g m \\:\\ g
+ 5% nominal stroke: o, \\ \\ =} 5 N Z,
1 = dynamic o 3 \ \ & 23 “. N\ &
2 = balanced © Y | e © - YOl 2
3 = smooth ° 3 2 1 o % 6 5 4 o
©
o i . *3 3: 2,' 1 -2 6| ! 4
+ 100% nominal stroke: = | ! 90° a ! ! 90°
T T
4 = dynamic £ ! / £ fold
5 = balanced < oy < !l
) 45° ) 45°
6 = smooth S 7 K
10 50 100 10 50 100
Frequency [Hz] Frequency [Hz]
15.6 Bode diagrams DPZO-6 +2 _ +2 _
Stated at nominal hydraulic conditions 0 § 0 g
o) g = | W g
+5% nominal stroke: e ) W 2
1 = dynamic Qo 3 % Qo 5 I %
2 = balanced © c © R =
3 = smooth 9 o ° 65 4 o
o El 65 4
+100% nominal stroke: 3 90° & i 90°
4 = dynamic g <E( i
5 = balanced /)
45° ! 45°
6 = smooth I
S/
0° B 0°
50 100 10 50 100
Frequency [Hz] Frequency [Hz]
15.7 Bode diagrams DPZO-8 +2 - +2 -
Stated at nominal hydraulic conditions 0 9] 0 o
g | N 2 @ | W g
+5% nominal stroke: S, VA > = W o
1 = dynamic 2 3 (IR} g 2.3 il 2
2 = palanced © L £ [ i\ £
3 = smooth 2 321 ° 65 4
2 3201 2 65 4
+100% nominal stroke: 5 i 90° o | 90°
4 = dynamic S i = i /
< ! 1 < N
5 = balanced ' 45° ] 450
6 = smooth ///,/ ///
P 0° 22 0°
10 50 100 10 50 100
Frequency [Hz] Frequency [Hz]
. 100
15.8 Pressure gain 9 = DPZO-1 g0l 9 70
10 = DPZO-2 ol 1/
Ap A—B DPZ0O-4 //
DPZ0O-4M 40 //
— DPZ0O-6 20
Al e P8 DPZO-8 6 4 -2

X,
f—<—|
iﬁ-&
AP A—>B [%P]
)
o
N
N
[e)]

// -40
- /P
/] a0

-100
Spool stroke [%]
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. POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For TEB-SN-IL signals see section [21]
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 20.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for TES with /Z option and for TES-SP, SF, SL with fieldbus
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 pF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

The separate power supply for driver's logic on pin 9 and 10, allow to remove solenoid power supply from pin 1 and 2 maintaining active the
diagnostics, USB and fieldbus communications.

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for TES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

Reference input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).

Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be soft-
ware set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for TES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 VDC on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for TEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 20.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 =+ 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

20.10 Remote pressure/force transducer input signal - only for TES-SP, SF, SL

20.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for TES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 22.5).

Analog input signal is factory preset according to selected valve code, defaults are £10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). o 0 24 Vee 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indicat- 10 0 o 24 Voo | 24 Voo
ed by binary code table at side. Gray code can be selected by software.
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For LEB-SN-IL signals see section [21]
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 20.2.

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

Power supply for driver’s logic and communication (VL+ and VLO0) - only for LES with /Z option and for LES-SP, SF, SL with fieldbus
The power supply for driver's logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for LES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

Reference input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Drivers with fieldbus interface can be software set to receive reference signal directly by the machine control unit (fieldbus reference).

Analog reference input signal can be used as on-off commands with input range 0 + 24VDC.

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for LES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms I[EC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for LEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 20.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA

input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

20.10 Remote pressure/force transducer input signal - only for LES-SP, SF, SL

20.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for LES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 22.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voo 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indica- 10 o 0 o4 Voe | 24 Voo
ted by binary code table at side. Gray code can be selected by software.
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21] 10-LINK SIGNALS SPECIFICATIONS - only for LEB-SN-IL

21.1 Power supply for I0-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for IO-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

21.2

21.3

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.

22| ELECTRONIC CONNECTIONS

For electronic connection of certified safety options /U see tech. table FY100 and /K see tech. table FY200

22.1 Main connector signals - 7 pin Standard, /Q and /F options

PIN | Standard Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc 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 |[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 signall
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
22.2 Main connector signals - 12 pin /Z option and LES-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 Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 ENABLE referred to: Enable (24 Voc) or disable (0 Vbc) the valve Input - on/off signal
VO [vio VLO |vo
4 |Q INPUTs 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
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 Vbc / £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 repeater 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 - on/off signal
NC Do not connect
10 VLO Power supply 0 Voc for driver’s logic and communication Gnd - power supply
D_IN1 Multiple pressurefforce PID selection (not available for SF), referred to VO | Input - on/off signal
11 CQULT refer‘r(i/dut)o. VLo Vo 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
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22.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for LEB-SN-IL

PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 |L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for IO-Link communication Gnd - power supply
4 | ClQ |0-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

22.4 Communications connectors - @

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 +

() €2 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

(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 |(Ch-(C2 pass-through connection (2)
3 | CAN_GND | Signal zero data line
4 | CAN_H Bus line (high)
5 | CAN_L Bus line (low)

(€9 €2 EH,EW,E

1, EP 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

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

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 | TR +10 Vbc / £20 mA maximum range Software selectable Connect Connect Connect Connect
Common gnd for transducer power
3 | AGND and signals Common gnd Connect / Connect /
2nd signal transducer: Input - analog signal
4 |TR2 +10 Vbc / £20 mA maximum range Software selectable / / Connect Connect
5 |NC Not connect / / / /
(1) Single/double transducer configuration is software selectable
Remote pressure transducers connection - example
. 1 . 1
for SP OptIOﬂ : for SF Op'[lOﬂ | Voltage signal Current signal ) ZBE-08
! VF+24V [ 1 [V+ 1 |v+
Voltage signal _Current signal TR 3™ 3|
ZH-5PM/1.5 1]V 1w AGND | 3 |Vo Z[Ne
4 [TR 3[R
[ 3|0 4 NC :
2 [NC 2 [NC Voltage signal Current signal
5 [NC 5 [NC VF+24V [ 1 v+ 1 v+
TR2 4 |TR 3[R
AGND 3 [wo 4 [NC

to be connected

to electronic driver

to be connected
to pressure transducer E-ATR

E

(]

to be connected
to electronic driver

to be connected

to pressure transducer E-ATR

Note: pin layout always referred to driver's view
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22.6 LEB-SN-NP connections layout

DRIVER OVERVIEW

r Standard, /Q, /F

atosbH
| |
MAIN CONNECTORS
ZM-7P
7 pin - metallic (1)

atosbH MAIN STAGE

SPOOL POSITION

DO NOT REMOVE

Bluetooth/USB

| TEC]

g 8

I S a
pat1/| -0 —
ZH-7P ZH-12P
7 pin - plastic 12 pin - plastic
_ IE e 775
2 . i I Q
@j %ﬂ o Mmale-7pin(2) male - 12pin(2) o = D
PG11/ - 76 — T ~100 }\PG16
TRANSDUCER CONNECTOR BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

[ s ]

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

==
~50

(/m (=———) Tightening torque:

M &—— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

22.7 LEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

atosbH |

T
/

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

ZM-5PE 10-Link Bluetooth/USB  «
5 pin - metalli @
pin - metallic
g E@ - r—%@ E-C-SB-USB/M12
i USB CABLE - cable length 4m
male - 5 pin (1) } female (2)
| I
1 . QF@ [—=——— Tightening torque:
Sy @ E——— 0,6 Nm
13.5
USB cap
TRANSDUCER CONNECTOR
f i SPOOL POSITION
atosb MAIN STAGE
DO NOT REMOVE
[
(1) Pin layout always referred to driver’s view
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22.8 LES connections layout

DRIVER OVERVIEW

®otosh @ @ atosh ®

© 6
©

SN SP, SF, SL

MAIN CONNECTORS
ZM-7P ZM-12P

7 pin - metallic (1) 12 pin - metallic (1)
r Standard, /Q, /F

- ® =&
ZH-7P oaoo"o:a [2] ZH-12P
7 pin - plastic ® @ 12 pin - plastic

Yl
= o °’ =
gj %ﬁ s male-7pin (2) | | male - 12 pin (2) S[% D
— \pete

PG11/ ~76 I ~ 100
FIELDBUS CONNECTORS
CANopen CANopen
@ @ ZM-5PM E-TRM-BC-M12/5PM
@777—‘ riii@
| |
male (2) | | female (2)
i i
PROFIBUS DP | | PROFIBUS DP
E-TRM-BP-M12/4PF ZM-5PF/BP \ \
© | AR | @
@ 777%7 = ' 77%777@
~ 46 ~58 \ \
Terminator male (2) \ \ female (2)
\ \
EtherCAT ‘ ‘ EtherCAT
POWERLINK POWERLINK
EtherNetIP | I | EtherNetIP
PROFINET | | PROFINET
ZM-4PM/E 1 1 -
! @ | | @ ZM-4PM/E
SWLEE o L, 4o
~ 62
female - INPUT (2) female - OUTPUT (2)

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR
Bluetooth/USB

E-A-BTH E-C-SB-USB/M12
ZH-5PM/1.5 or ZH-5PM/5 Pressure/Force Blustooth adapter USB CABLE - length 4m
SINGLE PRESSURE/FORCE transducers - -
TRANSDUCER CABLE - SP, SL _ - ~
cable length 1,5m or 5m @ atosh ® |
E @
female (2) @ (=) Tightening torque:
ZH-5PM-2/2 M ) 0.6 Nm
DOUBLE PRESSURE

TRANSDUCERS CABLE - SF DO NOT
cable length 2m REMOVE

SPOOL POSITION

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements (2) Pin layout always referred to driver's view

22.9 Diagnostic LEDs - only for LES
Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET

L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT 5
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23] IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

24.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm2 max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

24.2 Main connectors - 12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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 1mm? 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
24.3 10-Link connector - only for LEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) zm-5PF

Type 5pin female straight circular

Standard M12 coding A — IEC 61076-2-101

Material Metallic

Cable gland Pressure nut - cable diameter 68 mm

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529)

IP 67

24.4 Fieldbus communication connectors

EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE €1 zm-5PF €2) zm-5PM (C?) ZM-5PF/BP | (C2) ZM-5PM/BP C) C)  zm-aPm/E
Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
P straight 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 6+8 mm Pressure nut - cable diameter 6+8 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)

P67

IP 67

P 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

24.5 Remote pressure/Force transducer connectors - only for SP, SF, SL

(2) Internally terminated

CONNECTOR TYPE SP, SL - Single transducer SF - Double transducers
CODE ZH-5PM/1.5 ‘ ZH-5PM/5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A — IEC 61076-2-101 M12 coding A — IEC 61076-2-101
Material Plastic Plastic
Connector moulded on cables
Cable gland 1,5 m length ‘ 5 m length Connector moulded on cables 2 m length
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
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

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

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 @.

DPZO-4 Pilot channels Drain 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 ®.

DPZO-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 ®.

FS178 PROPORTIONAL VALVES
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INSTALLATION DIMENSIONS [mm]

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

1SO 4401: 2005
Mounting surface: 4401-05-05-0-05 (see table P005)

125 Cc 20

DPZO-LEB-*-2
DPZO-LES-*-2

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05 (see table P005)

R
----9]

8|
70

DPZO-*-1 A B (1) C(1) | E(airbleeding) | Mass [kg]
LEB-SN-IL 256 60 -

LEB-SN- NP 256 100 -

LES - SN - NP, BC, BP, EH 256 100 58 r 8 9,8
LES - SN - EW, EI, EP 271 100 58

LES - SP, SF, SL-* 271 100 58

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

92

DPZO-*-2 A B (1) C (1) | E (air bleeding) Mass [kg]
LEB-SN-IL 237 60 -

LEB - SN - NP 237 100 -

LES - SN - NP, BC, BP, EH 237 100 58 |_ 3 14,4
LES - SN - EW, El, EP 252 100 58

LES - SP, SF, SL - * 252 100 58

Option /G +30 - +0,9

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage
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DPZO-LEB-*-4
ISO 4401: 2005

DPZO-LES-*-4 Mounting surface: 4401-08-08-0-05(see table PO0S)

DPZO-LEB-*-4M ISO 4401: 2005

DPZO-LES-*-4M  wounting surface: 4401-08-08-0-05(see table PO05)
ports A, B, P, T @ 32mm

20 C 125 B 50

l
42
4

47
118
DPZ0O-*-4 and DPZO-*-4M A B (1) c(1) E (air bleeding) Mass [kg]
LEB - SN - IL 266 60 -
LEB - SN - NP 266 100 -
LES - SN - NP, BC, BP, EH 266 100 58 |_ 3 19,4
LES- SN - EW, El, EP 281 100 58
LES - SP, SF, SL - * 281 100 58
Option /G +30 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

DPZO-LEB-*-6 ISO 4401: 2005
DPZO-LES-*-6 Mounting surface: 4401-10-09-0-05 (see table P005)
20 C 125 B 50
® ®
[O) O)
<C
[
O
o - \ O O
232 | © = T 26
160 275 60 =
495 202
DPZO-*-6 A B(1) | C(1) |E(arbleeding)| Mass [kg]
LEB-SN - IL 308 60 }
LEB-SN- NP 308 100 }
LES - SN - NP, BC, BP, EH 323 100 58 S 43,4
LES - SN - EW, EI, EP 323 100 58
LES-SP, SF, SL-* 323 100 58
Option /G +40 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage
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DPZO-LEB-*-8

1SO 4401: 2005

DPZO-LES-*-8 Mounting surface: 4401-10-09-0-05 (see table PO05)
20 C 125 B 50 _
‘(2)\ @) . i
EI:U[%E © @
T
=|H| ) Ll
——— E
——— ©
— A
160 | | X @
O o
A <
% I U N
— ‘ ‘ -
B T X ATB T
I A . S 1(©) @
S — | o b = <
45.7 o
165 320 65
550 199
DPZO-*-8 A B(1) | C(1) |Earbleeding) | Mass [kg]
LEB-SN-IL 402 60 -
LEB-SN-NP 402 100 -
LES - SN-NP, BC, BP, EH 402 100 58 3 80,4
LES-SN-EW, EI, EP 417 100 58 I
LES-SP, SF, SL-* 417 100 58
Option /G +40 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage

FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050
1=10 4 socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @& 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130
216 Tightening torque = 70 Nm Diameter of ports A, B, P, T: & 20 mm (max)
B 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112
4= o5 |8 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
DPZO 4 OR 3137
aM = 27 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: & 32 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144
6 =32 6 socket head screws M20x80 class 12.9 Diameter of ports A, B, P, T: & 34 mm (max)
- Tightening torque = 600 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 156
8 =35 6 socket head screws M20x100 class 12.9 Diameter of ports A, B, P, T: & 50 mm (max)
- Tightening torque = 600 Nm 2 OR 3056
Diameter of ports X, Y: @ =9 mm (max)

28] RELATED DOCUMENTATION

FS001

FS500
FS630
FS900
FY100
FY200
GS500
GS510
GS520

Basics for digital electrohydraulics

Digital proportional valves with p/Q control

Digital proportional valves with integral axis controller
Operating and maintenance information for proportional valves
Safety proportional valves - option /U

Safety proportional valves - option /K

Programming tools

Fieldbus

|O-Link interface

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves
QB320 Quickstart for LEB valves commissioning

QF320 Quickstart for LES valves commissioning

Yo10 Basics for safety components

E-MAN-RI-LEB TEB/LEB user manual
E-MAN-RI-LES TES/LES user manual
E-MAN-RI-LES-S  TES/LES with p/Q control user manual

06/24
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Table F178-4/E

Servoproportional directional valves
piloted, with two LVDT transducers and zero spool overlap

Ce

@ Valve body
(@ Main stage Spool
® Pilot valve

DPZO-L-270

@ Pilot valve LVDT transducer
(® Main stage LVDT transducer
® Pilot valve solenoid

DPZO-L

Servoproportional directional valves, piloted,
with two LVDT position transducer and zero
spool overlap for position closed loop
controls.

The valves operate in association with digital
off-board divers or axis card, see section E.
The two LVDT transducers (pilot and main
stage) grant very high regulation accuracy
and response sensitivity.

With de-energized proportional solenoids,
full open position of the main stage spool is
performed by configuration 60 or central
position is performed by configuration 70,

see section [10].

Spools regulation characteristics:

L =linear

DL = differential-linear, for control of actua-
tors with area ratio 1:2

T = non linear, for fine low flow control

Size: 10 + 32 - ISO 4401
Max flow: 180 + 1600 I/min
Max pressure: 350 bar

| 1| MODEL cobE

| DPZO

-[Ll-l2] [ 70 -]

Servoproportional

directional valve, piloted

L = two LVDT transduc

ers

Valve size ISO 4401:

1=10 2=16 4=25 4AM =27 6=232

Configuration:

Standard Option /B
Pd 9 A B
W
b a P T
A B 4 N
o OO, ST
P T b a P T

Spool type, regulating characteristics:

L= linear DL = differential-linear
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q
T= non linear (2)

Seals material,

see section[6]:

- =NBR

PE =FKM

BT = NBR low temperature

Series number

Hydraulic options (1):

B = solenoid and LVDT transducer at side of port B
of the main stage (side A of pilot valve)

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting

Spoolsize:  3(L) 5(LDL) 5(L) 5 (T)
DPZO-1 = - 100 - -
DPZO-2 = 160 250 - 190
DPZO-4 = - 480 - -
DPZO-4M = - 550 - -
DPZO-6 = - - 640 .

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

(1) All combination po

ssible

(2) Only for DPZO-L-270
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2| OFF-BOARD ELECTRONIC DRIVERS

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

Drivers model E-BM-LEB E-BM-LES Z-BM-LEZ
Type Digital Digital Digital
Format DIN-rail panel DIN-rail panel DIN-rail panel
Tech table GS230 GS240 GS330
| 3| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for futher details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 4] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DPZO-L-1 DPZO-L-2 DPZO-L-4 ‘ DPZO-L-4M DPZO-L-6

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

Spool type L5, DL5 L3 |L5DL5| T5 L5, DL5 L5

Nominal flow Ap P-T [I/min]

M Ap= 10 bar 100 160 250 190 480 550 640
Ap= 30 bar 160 270 430 | 330 830 950 1100

Max permissible flow [I/min] 180 400 550 550 1000 1100 1600

Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)

Piloting volume  [cm3/min] 1,4 3,7 9 11,3 21,6

Piloting flow (2) [I/min] 3,5 9 18 20 19

Leakage (3) Pilot [cm®/min] 100/ 300 150 /450 200 /600 200/ 600 900/ 2800

Main stage [I/min 04/12 06/25 1,0/4,0 1,0/4,0 30/90

Response time (4) [ms] <25 <25 <30 <35 <80

Hysteresis < 0,1 [%o0f max regulation]

Repeatability + 0,1 [%o0f max regulation]

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

(1) For different Ap, the max flow is in accordance to the diagrams in section 7.2
(2) With step reference input signal 0 +100 %

| 5| ELECTRICAL CHARACTERISTICS

(3) At p = 100/350 bar
(4) 0-100% step signal, see detailed diagrams in section 7.3

Max power consumption 30 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3+33Q

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

IP65 with mating connectors

Duty factor

Continuous rating (ED=100%)

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid

normal operation

ISO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level

longer life

1SO4406 class 16/14/11

NAS1638 class 5

www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification

Ref. Standard

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

- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/G004.pdf
https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

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

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

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

Regulated flow [I/min]

7.2

Flow rate [l/min]

Flow rate [I/min]

100
P—>B|P—>A
A—>T|(B—>T
80
1 1
60
2B 2A
40
20
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO-1: 1=15 2A=DIL5(P—>A A—T)
2B=DL5(P—>B,B—>T)
250
P—>B|P—>A
A—>T|[B—>T
200
150 5
100 A
5B
50 N\~ /
\ /
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO-2: 5A=DL5(P—A A—T) 6=T5
5B=DL5(P—>B,B—T)
600
P—>B|P—>A
A—>T|[B—>T
480
360 9 9
240 {B 10A
120 \
0
-100 -80 -60 -40 -20 0 20 40 60 80 100

Stroke [% of max]
DPZO-4M: 9 = L5

Flow /Ap diagram - stated at 100% of spool stroke

600
500
400

300
200

100

10 30

3500
3000
2500

2000

1500

1000

10 30

-
2

70 100 200 300
Valve pressure drop Ap [bar]

vd

70 100 200 300
Valve pressure drop Ap [bar]

10A=DL5(P—=A A—T)
10B = DL5 (P —>B,B—T)

250
P—>B |P—>A
A—>T|[B—>T
= 200
£
T 150 4 4
o
?g 100 3 3
g \ /
& 50
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO-2: 3=13 4=15
500
P—>B|P—>A
. A—>T|B—>T
c 400
£ 7 7
= 300
o
B
2 200
%) aB 8A
& 100
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO-4: 7 =15 8A=DL5 (P—>A A—=>T)
8B=DL5(P—B,B—T)
750
P—>B|P—>A
A—>T|[B—>T
= 600
£
S 450
o
el
L 300
©
>
53
& 150
11 1
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-6: 11 =15
1400
1200
1000
800
= 6
£ 600
o 5
o
z 400
©
[T
10 30 70 100 200 300
Valve pressure drop Ap [bar]
DPZO-1: DPZ0-4: DPZO0-6:
1 = spools L5, DL5 5 = spools L5, DL5 7=1L5
DPZ0O-2: DPZO-4M:

2 = spools L3
3 =spool T
4 = spools L5, DL5

6 = spools L5, DL5

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

Reference signal ?2_:';8 r\r/wA} P>A/B—>T

Reference signal 91 :_112On\1/A } P—-B/A—=T

F178

PROPORTIONAL VALVES

66



7.3 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.

Step signal [%]

100
0-100
E & 0-75
g |/
£ 50
3 / 0-50
o
o
[oR
P 25
/ B \\\
0 10 20 30 40 500 10 20 30 40 50
DPZO-1 Time [ms]
DPZ0O-2
Step signal [%
100 p signal [%]
0-100
E & 0-75
[0}
S
£ 50
2 0-50
[e}
o
o
» 25
/ 0-25
0 20 40 60 80 100 O 20 40 60 80 100
Time [ms]
DPZO0-6
7.4 Bode diagrams
Stated at nominal hydraulic conditions.
+2
e
0 o}
— \ pusj
] N\ NUIRE
S h=A
5 3 \ 2
5 4 2 |3 1 o
o
°
2 4 (2 )3 1
a 90°
€
< o 45°
_// OO
10 50 100
Frequency [Hz]
DPZO-1 o _ DPZO-A1 o
1= ppzo-2 } 5% 2 = ppzo2 } +100%
DPZ0O-4 o _ DPZO-4 o
3= DPZO—4M} 5% 4= DPZO»AM} +100%
5 = DPZO-6 +5% 6 = DPZO-6 + 100%
7.5 Pressure gain
Ap A—B

Step signal [%]

100
/ 0-100
g S 0-75
Q
S
+= 50
(2] -
2 Ve 0-50
o
: /
@ 25
0-25
0 10 20 30 40 500 10 20 30 40 50
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DPZ0O-4M
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)
[0
% \ §)
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3 o
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£
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7 = DPZO-1 100
8017 8
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- 6 4 2
1 2 4 6
< -20
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HYDRAULIC OPTIONS Functional Scheme - example of configuration 70

B = Solenoid and LVDT transducer at side of port B of the main stage (side A of pilot [ X !
valve). For hydraulic configuration vs reference signal, see 7.1 ‘

P4

—
. 7
-

D = Internal drain (through port T).
Pilot and drain configuration can be modified as shown in the functional scheme ‘

here aside. For detailed view of plugs position, see section [12]
The valve’s standard configuration provides internal pilot and external drain.

E = External pilot (through port X). ’7
Pilot and drain configuration can be modified as shown in the functional scheme ‘ .

here aside. For detailed view of plugs position, see section [12]
The valve’s standard configuration provides internal pilot and external drain.

G = Pressure reducing valve ® with fixed setting, installed between pilot valve and
main body. Reduced pressure setting: ‘

DPZ0O-1, DPZO-2, DPZO-4(M) and DPZO-6 = 40 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 @) is standard for DPZO-1, for other sizes add /G option. ® Pressure reducing valve

@ Plug to be added for external pilot trough port X
(® Plug to be removed for internal drain through port T

E ELECTRICAL CONNECTION - connectors supplied with the valve

9.1 Pilot valve solenoid connector 9.2 LVDT pilot transducer connector
PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply 2= 1 |TR Output signal
2 | colL Power supply g OQZ?H 2 | VT- Power supply -15VDC @
3 | GND Ground I 3 | VT+ Power supply +15VbC
4 | GND Ground

9.3 LVDT main stage transducer connector

PIN| SIGNAL | TECHNICAL SPECIFICATION Connector code
ZBE-08

-

PROG | Do not connect

2 |VT+ Power supply +15VDC

3 |AGND | Ground

4 |TR Output signal =
5 | VT- Power supply -15VDC

SAFETY REST POSITION - configuration 70

In absence of power supply to the solenoids, the valve main spool is IEI%:
moved by the springs force to the safety rest position characterized by a

smalll offset of about 1% to 6% of the total stroke in P-B / A-T configuration. B
This is specifically designed to avoid that in case of accidental interruption — Al B
of power supply to the valve solenoids, the actuator moves towards an X X 4 | ><j%1‘
undefined direction (due to the tolerances of the zero overlap spool), with & B 5
potential risk of damages or personnel injury.
Thanks to the safety rest position the actuator movement is suddenly Spool offset position 1% to 6% Spool control position with
stopped and it is recovered at very low speed towards the direction corre- of total stroke with electrical electrical power supply ON
sponding to the P-B/ A-T connection. power supply OFF and reference signal = 0
(central safety rest position) (zero overlap position)
@ FASTENING BOLTS AND SEALS
Type Size Fastening bolts Seals
5 OR 2050;
1=10 4 socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2_16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
- 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112;
DPZO 4=05 6.socke‘t head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 3137;
4M = o7 | 8 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 32 mm (max)
Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144,
6 =32 6 socket head screws M20x80 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)
Tightening torque = 600 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

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

DPZO-1 Pilot channels Drain channels

Internal piloting: blinded plug SP-X300F @ in X;
External piloting: blinded plug SP-X300F @in Pp;
Internal drain:  blinded plug SP-X300F © iny;
External drain: blinded plug SP-X300F @ inDr.

DPZ0O-2 Pilot channels Drain channels

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

DPZ0O-4 Pilot channels Drain 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 @.
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13) INSTALLATION DIMENSIONS [mm]

DPZO-L-1

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

@ = Airbleeding [ °

DPZO-L-2

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05 (see table PO05)

345 666

o _EE o
1

—
—_—
ZBE-08 T

1N i

144 43

143

@ = Airbleeding [ °

Mass [kg]

\ 9

DPZO-L-1

Mass [kg]

DPZO-L-2 \ 135

Notes: the overall height is increased by 30 mm for /G option (0,9 kg);

F178

for option /B the proportional solenoid and the LVDT transducer are at side of port B of the main stage
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DPZO-L-4
ISO 4401: 2005
Mounting surface: 4401-08-08-0-05(see table P005)

DPZO-L-4M
1SO 4401: 2005
Mounting surface: 4401-08-08-0-05(see table PO05)

ports A, B, P, T @ 32mm

345 666
fl N
¢o EE
JE—
[ e— m
ZBE-08
o X AIB o
D D - <
185 [ "
147 191 47
385
D =Airbleeding [0
DPZO-L-6
ISO 4401: 2005
Mounting surface: 4401-10-09-0-05 (see table P005)
S
bﬂ: U
ZBE-08 ©
\ i
©
— | s
/\\ N A Ll -
| <
[
23.2 ” ”
160 275 60
495

) = Airbleeding [ 0

Mass [kg]

DPZO-L-4* \

17,5

Mass [kg] ‘
| DPZO-L-6 \ 425 |
O 0
@) O
il Il
N *jl(s
202

Notes: the overall height is increased by 40 mm for /G option (0,9 kg);
for option /B the proportional solenoid and the LVDT transducer are at side of port B of the main stage

RELATED DOCUMENTATION

FS001
FS900
GS230
GS240
GS330

Basics for digital electrohydraulics

Operating and maintenance information for proportional valves
E-BM-LEB digital driver

E-BM-LES digital driver

Z-BM-LEZ digital axis card

GS500
GS510
K800
P005

Programming tools
Fieldbus

Electric and electronic connectors
Mounting surfaces for electrohydraulic valves
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Table FS340-9/E

Digital servoproportional 3-way cartridges

piloted, with on-board driver and two LVDT transducers

atosA

——=CONNECT

GINGD

SMART TUNING 3
CONTROL T

@ Main spool
@ Sleeve 10

® Main stage LVDT transducer 12
@ Pilot valve

(® On-board digital driver 10
(® Bluetooth/USB connection

@ Fieldbus connectors

Main connector

( Pilot valve LVDT transducer

Air bleeding

@ Air suction port

@ X1 port (external pilot pressure) A

LIQZP-LES-SN-BP-323L4

1] MODEL CODE
| LIQzP

LES

|SN|-[NP)- 25|

Servoproportional 3-way
cartridge, piloted

LEB = basic on-board digital driver
LES = full on-board digital driver

Alternated p/Q controls, see section |8 |:
SN =none
Only for LES:

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

10-Link interface, only for LEB, see section[s]:
NP = Not present IL =10-Link

Fieldbus interfaces, only for LES, see section|7:
NP = Not present

BC = CANopen EW = POWERLINK

BP = PROFIBUS DP El = EtherNet/IP

EH = EtherCAT EP = PROFINET RT/IRT

Valve size, see section [10]:

Size 25 32 40
I/min 185 330 420
Size 50 63 80
I/min 780 1250 2100

Nominal flow (I/min) at Ap 5 bar

o] i

LIQZP-LEB, LIQZP-LES

Digital servoproportional 3-way cartridges
specifically designed for high speed closed
loop controls. They are equipped with two
LVDT position transducers for best dynamics
in directional controls and not compensated
flow regulations. The cartridge execution for
blocks installation grants high flow capabili-
ties and minimized pressure drops.

LEB basic execution with analog reference
signal or IO-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
LES full execution which includes also
optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

Size: 25 + 80
Max flow: 500 + 5000 I/min
Max pressure: 420 bar

* / *

Seals material,
see section [12]:

- =NBR
Series PE = FKM
number BT = NBR low temperature

Bluetooth option (2), see section [4]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (1):

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

Electronic options (1), not available for LEB-SN-IL:

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

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

L4 = linear

Spool type, regulating characteristics, see section[13]:

Configuration: 3 =3 way
functional symbol: Standard

|
AN ||
1 L
SP % } [
L ———t b —_—
= ]
MA ¥t -----+ -4
i nf |
!

option /A

(1) For possible combined options, see section

FS340
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(2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

& 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 [18].

& WARNING

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

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | LEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

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

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

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

PC software

3.2 E-SW-SETUP PC software

E-C-SB-USB/M12 cable
E-A-SB-USB/OPT isolator

| 4| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

|5 SMART TUNING

Smart tuning allows to adjust the cartridge dynamic response in order to match different performance requirements.

The cartridge is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for cartridges

- balanced average response time and sensitivity suitable for major applications

-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances
Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [2s].

For Response time and Bode diagrams see section [13].

|6 10-LINK - only for LEB, see tech. table GS520

|0-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The 10-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for LES, see tech. table GS510

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

ALTERNATED p/Q CONTROLS - only for LES, see tech. table FS500

S* options add the closed loop control of pressure (SP) or force (SL) to the basic functions of proportional directional valves flow regulation.

A dedicated algorithm alternates pressure (force) depending on the actual hydraulic system conditions.

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

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

FS340 PROPORTIONAL VALVES
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| 9| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Size 25 32 40 50 63 80
Nominal flow Ap P-A or A-T [I/min]
Ap = 5 bar 185 330 420 780 1250 2100
Ap = 10 bar 260 470 590 1100 1750 3000
Max permissible flow 500 850 1050 2000 3100 5000
Max pressure [bar] Ports P, A, T = 420 X =350 Y =10
Nominal flow of pilot valve at Ap = 70 bar [I/min] 4 8 28 40 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,2 0,5 0,7 0,7 0,7
Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160
Piloting volume [em?] 2,16 7.2 8,9 17,7 33,8 42,7
Piloting flow (1) [I/min] 6,5 20 25 43 68 76
Response time 0 + 100% step signal (2) [ms] 21 22 22 25 30 34
Hysteresis [% of the max regulation] <0,1
Repeatability [% of the max regulation] +0,1

Thermal drift

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

(1) With step reference input 0+100%

11| ELECTRICAL CHARACTERISTICS

(2) With pilot pressure = 140 bar, see datailed diagrams in section 13.2

) Nominal
Power supplies

Rectified and filtered

. +24 \V/DC

: VRMS = 20 + 32 VMAX (ripple max 10 % VPP)

Max power consumption 50 W
Max. solenoid current 2,6 A
Coil resistance R at 20°C 3+33Q
: . Voltage: range +10VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ

Anal t I

nalog input signais Current: range +20 mA Input impedance: Ri =500 Q

: Output range: voltage  +10 VDC @ max 5 mA

Monitor outputs current  £20 mA @ max 500 Q load resistance
Enable input Range: 0 + 5 Vbc (OFF state), 9 + 24 Vbc (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ
Fault output Output range: 0 + 24 Vbc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

external negative voltage not allowed (e.g. due to inductive loads)

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

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

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

valve spool transducer malfunctions, alarms history storage function

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for LES);
spool position control (SN) or pressure/force control (SP, SL) by P.I1.D. with rapid solenoid switching;

protection against reverse polarity of power supply

Communication interface

usB

Atos ASCII coding

10-Link
Interface and System
Specification 1.1.3

CANopen

EN50325-4 + DS408

PROFIBUS DP

EN50170-2/IEC61158

EtherCAT
POWERLINK
EtherNet/IP
PROFINET IO RT/IRT

IEC 61158

Communication physical layer

not insulated
USB 2.0+USB OTG

SDCI
class port B

optical insulated
CAN 1SO11898

optical insulated
RS485

Fast Ethernet, insulated
100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section [22]

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

FS340
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@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended fluid temperature FKM seals (/PE option) = -20°C + +80°C
NBR low temp. seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Recommended viscosity 20+100 mm?/s - max allowed range 15 + 380 mm?/s
Max fluid normal operation | 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
18] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
13.1 Regulation diagrams, see note 1 e P—»A

o111/

1=LIQzP é &
Hydraulic configuration vs. reference signal: 5 40
standard option /A E 00 B 60 0 2 28
Reference signal 0 ++10V L2 20 40 60 80 100
12+20mA}P%A A=T T 2
©
Reference signal 0 +-10V = 40
4+12mA} AT P=A § 60

80

AT

100

Stroke [% of max]

13.2 Pressure gain diagram © 100
2 90
3
2 80 /
@ 70/
pa O = 60
g 6 -4 2
== = 50 2 4 6
0 T
<
Sy sIBN L < / 40
PLIT 3 30
5 / 1
L ©
O 2 0
172
o 0
o

Spool stroke [%]
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13.3 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.

Step signal [%]

Step signal [%]

100 L 2 3 — 100 e 2 3 =
- 0-100 oot 0-100 \
. ”II 1 A \‘ ”ll' \ \“
75 a = o 75 v
& / 0-75 W fal / 0-75 W
Q L Q N
< Y 2 ] W
£ 50 1 | £ 50 .
= 0-50 N 2z / 0-50 R
\ ) S
Q Vo a N
g 1 ' g 1 N
a 25 % £ 25 R
0-25 . ‘\\ 0-25 N
1\ 1\l s 1 1 N1 l2ls
0 12 24 32 48 600 12 24 32 48 60 0 12 24 36 48 600 12 24 36 48 60
LIQzP-25 Time [ms] LIQZP-50 Time [ms]
LIQZP-32
LIQZP-40
Step signal [%] Step signal [%]
100 L2232 . 100 22 .
[‘ 0-100| ‘\“ A3t 0-100 ‘.“\
A 1
< 4 . < 75 2 s
& s 0-75 L 0-75 PN
o 1 N [<] 1 N
£ 50 S = 50 :
7] " DN 2] BN
z / 050 5 2 y 0-50 N
Q Y Q '
s 5 1 NN g o5 1 CRY
o 025 & 0-25 NN
A\ NN N 2P 3. d N\ N2 s
0 12 24 36 48 600 12 24 36 48 60 0 16 32 48 64 80 0 16 32 48 64 80
LIQZP-63 Time [ms] LIQZP-80 Time [ms]
1 =dynamic 2 =balanced (*) 3 = smooth (*) (*) Response time is represented only for 0-100% step; for intermediate steps, the

13.4 Bode diagrams LIQZP-L*-253L4
Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic

2 = balanced

3 = smooth

+ 100% nominal stroke:
4 = dynamic

5 = balanced

6 = smooth

13.5 Bode diagrams LIQZP-L*-323L4
Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic

2 = balanced

3 = smooth

+ 100% nominal stroke:
4 = dynamic

5 = balanced

6 = smooth

+2

-3

Amplitude ratio [dB]

+2

-3

Amplitude ratio [dB]

response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal
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13.6 Bode diagrams LIQZP-L*-403L4

Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

+100% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

13.7 Bode diagrams LIQZP-L*-503L4

Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

+100% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

13.8 Bode diagrams LIQZP-L*-633L4

Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

+ 100% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

13.9 Bode diagrams LIQZP-L*-803L4

Stated at nominal hydraulic conditions

+ 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

+100% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth
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HYDRAULIC OPTIONS

A = The standard valve version provides the hydraulic configuration A-T of main spool in
absence of electric power supply to the valve.
The option /A provides the reverse configuration P-A of main spool in absence of - e - =
electric power supply to the valve. !
This execution is particularly requested in vertical presses for safety reasons, becau- ‘ ,,m'i"lj .
se in case of electric power breakdown the P-A configuration of the main spool pre- - - !

vents the uncontrolled and dangerous downstroke of the press ram.

A option

@ ELECTRONIC OPTIONS - not available for LEB-SN-IL

F = This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, spool position transducer broken, etc. - see 18.9 for signal specifications.

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

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the
solenoid is zeroed and the valve’s spool moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 18.7 for signal spe-
cifications.

o
I

Z = This option provides, on the 12 pin main connector, the following additional features:
Fault output signal - see above option /F
Enable input signal - see above option /Q
Repeat enable output signal - only for LEB-SN-NP (see 18.8)
Power supply for driver’s logics and communication - only for LES (see 18.9)

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

POSSIBLE COMBINED OPTIONS

LEB-SN-NP, LES-SN

IAF,JAL IAQ, IAZ, [FLN1Q, /IZ, [AFL, JAIQ, [AIZ
LES-SP, SL

/AC, /CI, /ACI

Note: /T Bluetooth adapter option can be combined with all other options

AIR BLEEDING

Size 25 Size 32 + 50 Sizes 63 + 80

« 6 X1@—————2) I_ 6

00| o s | MO D

MA@ >/2 MA@ )
g

@ Plugged port - do not open

(2) Air bleeding (MA, MB):
N° 2 plugs G1/4”

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

@ External pilot pressure (X1):
N° 1 plug G1/4”
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For LEB-SN-IL signals see section

18.1

18.2

18.3

18.4

18.5

18.6

18.7

18.8

18.9

Power supply (V+ and V0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 18.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for LES with /Z option and for LES-SP, SL with fieldbus

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

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for LES-SP, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for LES-SP, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are 0 + 10 Vbc for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms I[EC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for LEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 18.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

18.10 Remote pressure/force transducer input signal - only for LES-SP, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 20.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

18.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for LES-SP, SL PID SET SELECTION

Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voe 0 24 Voc
Supply a 24 VDc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indica- 0 0 0 2aVoe | 24 Voo
ted by binary code table at side. Gray code can be selected by software.
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IO-LINK SIGNALS SPECIFICATIONS - only for LEB-SN-IL

19.1 Power supply for 10-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for IO-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

19.2

193

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.

ELECTRONIC CONNECTIONS

20.1 Main connector signals - 7 pin

Standard, /Q and /F options

PIN | Standard /Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc Input - power supply
B |vo Power supply O Vbc Gnd - power supply
AGND AGND Analog ground Gnd - analog signal
c 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 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 Vbc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
20.2 Main connector signals - 12 pin /Z option and LES-SP, SL
PIN | LEB-SN /Z | LES-SN /Z . LES-SP, SL TECHNICAL SPECIFICATIONS NOTES
Fieldous | NP
1 | Ve Power supply 24 Voc 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 |Q_INPUT+ 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
7 Pressure/Force reference input signal: +10 Voc / 20 mA maximum range | Input - analog signal
F_INPUT+ Defaults are 0 = 10 Voc for standard and 4 + 20 mA for /I option Software selectable
R_ENABLE Repeat enable, output repeater 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 0 + 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 - on/off 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, referred to VO Input - on/off signal
11 FAULT referred to: Fault (O Voc) or normal working (24 Voc) Output - on/off signal
VO VLO VLO VO
PE |EARTH Internally connected to the driver housing

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

FS340
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20.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for LEB-SN-IL
PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 |L+ Power supply 24 Voc for I0-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for 10-Link communication Gnd - power supply
4 |C/Q |O-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

20.4 Communications connectors - @

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 +

(9 €2 BP fieldbus execution, connector - M12 - 5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |45V 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

(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 |G- 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, EP 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

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

PIN | SIGNAL TECHNICAL SPECIFICATION Voltage Current
1 | VF +24V Power supply +24Vbc Connect Connect
R e e

AGND Common GND for transducer power and signals Connect /
NC Not Connect / /
NC Not Connect / /

(1) Single/double transducer configuration is software selectable

Remote pressure transducers connection - example

for SP option

@ Voltage signal Current signal
1 S [vFr2av | 1 v+ 1 |v+
ZH-5PM/1.5 -
A2t 4|1 3R
9 3[aeND |3 w0 4 [NC
2 4
4 [NC 2 [NC 2 [NC
|5 |NC 5 [NC 5 [NC
\
]
to be connected | to be connected
to electronic driver H to pressure transducer E-ATR
i
Note: pin layout always referred to driver's view
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20.6 LEB-SN-NP connections layout

DRIVER OVERVIEW

r Standard, /Q, /F

atosbH
| |
MAIN CONNECTORS
ZM-7P
7 pin - metallic (1)

atosbH MAIN STAGE

SPOOL POSITION

DO NOT REMOVE

Bluetooth/USB

| T

g 8

I S a
pat1/| -0 —
ZH-7P ZH-12P
7 pin - plastic 12 pin - plastic
_ IE e 775
2 . i I Q
@j %ﬂ o Mmale-7pin(2) male-12pin(2) o = D
PG11/ - 76 — T ~100 }\PG16
TRANSDUCER CONNECTOR BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

[ s ]

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

==
~50

(/m (—=———) Tightening torque:

M &——= 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

20.7 LEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

atosbH |

T
/

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

ZM-5PE 10-Link Bluetooth/USB  «
5 pin - metalli @
pin - metallic
g E@ - r—%@ E-C-SB-USB/M12
i USB CABLE - cable length 4m
male - 5 pin (1) } female (2)
| I
1 . QF@ [—=———— Tightening torque:
Sy W @ E——— 0,6 Nm
13.5
USB cap
TRANSDUCER CONNECTOR
f i SPOOL POSITION
atosb MAIN STAGE
DO NOT REMOVE
[
(1) Pin layout always referred to driver’s view
FS340 PROPORTIONAL VALVES

82



20.8 LES connections layout

DRIVER OVERVIEW

@ atosh @

©

@ atosh ®

© O
©

SN SP, SL

MAIN CONNECTORS
ZM-7P
7 pin - metallic (1)

ZM-12P
12 pin - metallic (1)

female - INPUT (2)

r Standard, /Q, /F /Z, SP, SL
ZH-7P ZH-12P
7 pin - plastic 12 pin - plastic
o]
2 , [ \ g]
} e male -7 pin(2) male - 12 pin (2) © gﬁ% []
\ ~100 |\pate
CANopen CANopen
@ @ ZM-5PM E-TRM-BC-M12/5PM
@777—‘ riii@
| |
male (2) | | female (2)
i i
| | PROFIBUS DP
E-TRM-BP-M12/4PF ZM-5PF/BP \ \ €
\ \
@ 7%7 7"7777@
~46 | |
Terminator } } female (2)
EtherCAT ‘ ‘ EtherCAT
POWERLINK POWERLINK
EtherNet/IP | I | EtherNet/IP
PROFINET | | PROFINET
ZM-4PM/E 1 ! -
@ | | @ ZM-4PM/E
8 @ 777777 B Liii@ 8
Q &I

female - OUTPUT (2)

ZH-5PM/1.5 or ZH-5PM/5 Pressure/Force
SINGLE PRESSURE/FORCE transducers
TRANSDUCER CABLE - SP, SL @ CETTING
cable length 1,5m or 5m atosbH
g @

female (2)

DO NOT
REMOVE

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-A-BTH
Bluetooth adapter
—- ©
\

B =
@L,\(——JJO

SPOOL POSITION

g [(H

E-C-SB-USB/M12
USB CABLE - length 4m

AN
~50

ightening torque:
,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

19.9 Diagnostic LEDs - only for LES

(2) Pin layout always referred to driver's view

Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT

FS340
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@ IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

@ CONNECTORS CHARACTERISTICS - to be ordered separately

22.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

LBl

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

22.2 Main connectors - 12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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 1mm? 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) P 67 IP 67
22.3 10-Link connector - only for LEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE () ZMm-5PF

Type 5pin female straight circular

Standard M12 coding A — IEC 61076-2-101

Material Metallic

Cable gland Pressure nut - cable diameter 6+8 mm

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529)

IP 67

22.4 Fieldbus communication connectors

EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE ©?) zm-5PF €2) Zm-5PM (C?) ZM-5PF/BP | (C2) ZM-5PM/BP C) C)  zm-aPm/E
Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yP straight 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 6+8 mm Pressure nut - cable diameter 6+8 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)

P67

IP 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

22.5 Remote pressure/Force transducer connectors - only for SP, SL

CONNECTOR TYPE SP, SL - Single transducer
CODE (©) zH-5PMALS ‘ (D)  zHs5PMI5
Type 5 pin male straight circular
Standard M12 coding A - IEC 61076-2-101
Material Plastic
Cable gland Connector moulded on cables
9 1,5 m length | 5 m length
Cable 5x 0,25 mm?
Connection type molded cable
Protection (EN 60529) IP 67
FS340

(2) Internally terminated
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23] FASTENING BOLTS AND VALVE MASS

Type Size Fastening bolts (1) Mass [kg]
25 4 socket head screws M12x100 class 12.9 88
Tightening torque = 125 Nm '
32 4 socket head screws M16x60 class 12.9 112
Tightening torque = 300 Nm '
40 4 socket head screws M20x70 class 12.9 173
Tightening torque = 600 Nm ’
LIQZP
50 4 socket head screws M20x80 class 12.9 24 6
Tightening torque = 600 Nm '
63 4 socket head screws M30x120 class 12.9 446
Tightening torque = 2100 Nm '
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 722
(1) Fastening bolts supplied with the valve
MAIN CONNECTORS INSTALLATION DIMENSIONS
Installation 1 - possible interference between manifold and main Installation 2 - no interference
connector
;
]
[[ atos b, |[ atos b, F
n [ | L

A = 15 mm space to remove the 7 or 12 pin main connectors

B = Clearance between main connector to valve's mounting surface.
See the below table to verify eventual interferences, depending | C = Max manifold dimension to avoid interference with the main con-

to the valve size and connector type nector, see below table
Main Valve size
Reference dimension connector

code 25 32 40 50 63 80
ZM-7P 32 32 32 45 68 68
ZH-7P 1) 1) 1) 29 52 52
® ZM-12P (1) (1) (1) 1) 35 35
ZH-12P (1) (1) (1) (1) )] (2
C (max) for standard valve - 134 141 154 161 192 222
C (max) for /A option - 114 121 134 141 172 202
D for standard valve - 154 161 174 181 212 242
D for /A option - 134 141 154 161 192 222

Above dimenions refer to the main connector fully screwed to driver's connector. The space A = 15 mm to remove the connector must be considered

(1) The connector installation can be performed only if the valve’s driver protrudes from the edge of the relevant mounting manifold as rapre-
sented in above “Installation 2”

(2) The connector installation may be critic, depending to the cable size and bending radius

FS340 PROPORTIONAL VALVES



25| INSTALLATION DIMENSIONS [mm]

LIQZP-LEB-253 LIQZP-LEB-323
LIQZP-LES-253 LIQZP-LES-323
rlE S
(=)
—
4 o O
L=4d
~
b
& &
g 2
Yo}
Slre g =
N [ Lo I
| ! ; :
o .
[ ! i
[ o @ b o
- e atos &, 8 3 i 8
«© i ; t P alos 4, l
i Lo
[ i
[ ) ! [
5 20 Al 5 100x100 20 A1
LIQZP-LEB-403
LIQZP-LES-403 F
M
(=}
=
i O
Yo}
N
2 [
M~ M
[S\A Yo}
N i I
[§ i atos A m
I ] &
A = !
3] | —
5 125x125 20 Al
LIQzP A1 B (1) c (2 H
LEB-SN-IL 140 60 - 242
LEB - SN - NP 140 60 - 242
LES - SN - NP, BC, BP, EH 140 60 58 235
LES - SN - EW, El, EP 155 60 58 235
LES - SP, SF, SL 155 60 58 235
(1) The indicated dimension refers to the main connector ZM-7P. See section [24] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 20.6, 20.7 and 20.8
(3) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZP-LEB-503 LIQZP-LEB-633
LIQZP-LES-503 LIQZP-LES-633
=
<
Y0} o — @
” & © 8
1§ 13
& g &
— ©
2 ~
140x14 2 Al T
5 0140 - 20 5 180x180 40 A2
LIQZP-LEB-803
LIQZP-LES-803
e
3
8 3
(se}
i
Al
© [s0}
- Al
i
i ]
@250 40 A2
LiQzp A1 A2 B (1) C(2)
LEB-SN-IL 140 150 60 -
LEB - SN - NP 140 150 60 -
LES - SN - NP, BC, BP, EH 140 150 60 58
LES - SN - EW, El, EP 155 165 60 58
LES - SP, SF, SL 155 165 60 58
(1) The indicated dimension refers to the main connector ZM-7P. See section [24] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 20.6, 20.7 and 20.8
(3) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06

RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics P006 Mounting surfaces and cavities for cartridge valves
FS500 Digital proportional valves with p/Q control QB340 Quickstart for LEB valves commissioning
FS900 Operating and maintenance information for proportional valves QF340 Quickstart for LES valves commissioning
GS500 Programming tools E-MAN-RI-LEB TEB/LEB user manual
GS510 Fieldbus E-MAN-RI-LES TES/LES user manual
GS520 |O-Link interface E-MAN-RI-LES-S TES/LES with p/Q control user manual
K800 Electric and electronic connectors
06/24 FS340
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aA0s A

Servoproportional 3-way cartridges

piloted, with two LVDT transducers, sizes from 25 to 80

Cce

@ Poppet

@ Sleeve

® Main stage LVDT transducer
@ Pilot valve

(® Proportional solenoid

(® Pilot valve LVDT transducer
@ Air bleeding

Air suction port A
® X1 port (external pilot pressure) LlQZP'L-323L4

1] MODEL CODE

Table F340-16/E

LIQZP-L

Servoproportional 3-way cartridge valves
specifically designed for high speed clo-
sed loop controls.

The valves operate in association with digital
off-board divers, see section @.

The two LVDT transducers (pilot and main
stage) grant very high regulation accuracy
and response sensitivity.

The cartridge execution for blocks instal-
lation grants high flow capabilities and
minimized pressure drops.

Spool regulation characteristics: L = linear
Size: 25 + 80 - ISO 7368

Max flow: 500 + 5000 I/min
Max pressure: 420 bar

| LiQzp

L] 2 | (3] [ /]

Servoproportional 3-way cartridge,
piloted

L = two LVDT transducers

Valve size, see section[4]:

size 25 32 40
I/min 185 330 420
size 50 63 80
I/min 780 1250 2100

Nominal flow (I/min) at Ap 5 bar

Configuration: 3 = 3 way

functional symbol: Standard option /A

Seals material,

see section [68]:

- =NBR

PE = FKM

BT = NBR low temperature

Series number

Hydraulic options:

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

simplified symbol: Standard option /A

P4 A

%@3 %Xﬁiﬂ]} L4 = linear

Spool type, regulating characteristics:
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| 2| OFF-BOARD ELECTRONIC DRIVERS

Please include in the driver order also the

complete code of the connected proportional valve.

Drivers model E-BM-LEB E-BM-LES
Type digital digital
Format DIN-rail panel DIN-rail panel
Tech table GS230 GS240

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.

| 3| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for futher details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

| 4| HYDRAULIC CHARACTERISTICS -

based on mineral oil ISO VG 46 at 50 °C

Size 25 32 40 50 63 80
Nominal flow Ap P-A or A-T [I/min]
Ap = 5 bar 185 330 420 780 1250 2100
Ap = 10 bar 260 470 590 1100 1750 3000
Max permissible flow 500 850 1050 2000 3100 5000
Max pressure [bar] Ports P, A, T = 420 X =350 Y =10
Nominal flow of pilot valve at Ap = 70 bar [I/min] 4 8 28 40 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 02 0,2 05 0,7 0,7 0,7
Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160
Piloting volume [em?] 2,16 7,2 8,9 17,7 33,8 42,7
Piloting flow (1) [I/min] 6,5 20 25 43 68 76
Response time 0 + 100% step signal (2) [ms] 21 22 22 25 30 34
Hysteresis [% of the max regulation] <01
Repeatability [% of the max regulation] +0,1
Thermal drift zero point displacement < 1% at AT = 40°C

(1) With step reference input 0+100%

(2) With pilot pressure = 140 bar, see datailed diagrams in section 7.2

A WARNING

The loss of the pilot pressure causes the u

ndefined position of the main spool.

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

| 5] ELECTRICAL CHARACTERISTICS

Max power consumption 30 W
Max. solenoid current 2,6 A
Coil resistance R at 20°C 3+33Q

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 | IP65 with mating connectors

Duty factor Continuous rating (ED=100%)
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E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation

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

contamination level longer life

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

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
- . 100
10.1 Regulation diagrams, see note 1 PR

1 =LIQZP (all sizes)

<
®© 60
Hydraulic configuration vs. reference signal: % 40
standard option /A ) 20
. = 100 80 60 40 20 O
Reference signal 0 <+10V }P%A AT 2 20 40 60 80 100
12+20 mA S 20
Reference signal 0 =-10V 2 40
aoma) A=T P—A 8 %
80
A>T

7.2 Response time

80

100
Stroke [% of max]

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 [%]

Step signal [%]

100
/07100 10 0-100
=75 < s
2 / 075 2 / 0-75
[0} [0}
S S
= 50 2
@ 0-50 5 o0 050
I} 5
o o
(% 25 ‘% 25
% 0-25 / 0-25 \
0 5 10 15 20 250 5 10 15 20 25 0 8 16 24 32 400 8 16 24 32 40
Time [ms Time [ms
LIQZP-25 [ms] LIQZP-50 [ms]
LIQZP-32
LIQZP-40
Step signal [%] Step signal [%]
100 100
0-100 / 0-100 \
— 75 — 75
2 075 \ ® / 075
Q (0]
X X
2 50 2 50
3 050 g 050 \
IS} 5
o o
Q. Q
a 25 D 25
025 \ 0-25 \\
N N
0 8 16 24 32 400 8 16 24 32 40 0 8 16 24 32 400 8 16 24 32 40

Time [ms]
LIQZP-63

Time [ms]
LIQZP-80
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7.3 Pressure gain diagram

- 100
2 90
PA (O— s 80 /
5 70
g a = 60/
S 5 4 2
B%ZHUPN‘ & 50 2 4 6
\_‘ < o
@ L g / 30
© 20
> 10
g 0

Stroke [% of max]

7.4 Bode diagrams

+2 +2
0 0
%] [0
0 o] 0 9]
— <] — \ 5
% \ %\ =2 % \ 2
2 3 ™~ 2 9 4 ‘o
© N 3 © 3
® 3 4 2 3 o 715 8 6 £
E 3 42 a3 75 86
3 90° S 90°
: = : _
i 45° — 45°
0° — 0°
10 50 100 10 50 100
Frequency [Hz] Frequency [Hz]
1 = LIQZP-L-253L4: + 90% 5 = LIQZP-L-403L4: £ 90%
2 = LIQZP-L-253L4: + 5% 6 = LIQZP-L-403L4: £ 5%
3 = LIQZP-L-323L4: £ 90% 7 = LIQZP-L-503L4: +90%
4 = LIQZP-L-323L4: + 5% 8 = LIQZP-L-503L4: + 5%
+2
8
0 9]
@ \\\ 8
et} ©
S 3 \\ E
© \ 3
p b 9 12|10 &
3 1 9 12 |49
% / 90°
£ / L
<
/ 45°
0°
50 100
Frequency [Hz]
9 = LIQZP-L-633L4: +90%
10= LIQZP-L-633L4: £ 5%
11 = LIQZP-L-803L4: + 90%
12 = LIQZP-L-803L4: £ 5%
HYDRAULIC OPTIONS
A = The standard valve version provides the hydraulic configuration A-T of main spool in A option
absence of electric power supply to the valve. pu
The option /A provides the reverse configuration P-A of main spool in absence of rﬂfﬂi%ﬁfﬁfﬂfﬁﬂ
electric power supply to the valve. ! 4 !
This execution is particularly requested in vertical presses for safety reasons, becau- ‘ ‘,_N'i"El_*”j ‘
se in case of electric power breakdown the P-A configuration of the main spool pre- . It ! '
vents the uncontrolled and dangerous downstroke of the press ram. } ””””” N — : }
| A B pa |
XA g
| KEHH |
! PO i
L——*** ==,7£,,£7,,7,,J
P T X Y
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ELECTRICAL CONNECTION - connectors supplied with the valve

9.1 Solenoid connector 9.2 LVDT pilot transducer connector

PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply Py 1|TR Output signal
2 | COIL Power supply g OQEH 2 | VT- Power supply -15VDC
3 |GND Ground Te= 3 |VT+ Power supply +15VDC

4 |GND Ground

9.3 LVDT main stage transducer connector

PIN| SIGNAL | TECHNICAL SPECIFICATION Connector code
1 |PROG | Do not connect ZBE-08
2 |VT+ Power supply +15VDC
3 | AGND | Ground ‘
4 | TR Output signal
5 | VT- Power supply -15VDC

AIR BLEEDING

Size 25 Size 32 to 50 Size 63 and 80

A

SPE
MBO
X1@—1
MA® |

/1> Plugged port - do not open

(2) Air bleeding (MA, MB):
N° 2 plugs G1/4”

X1@ @

MA®

At the machine commissioning it is advisable to bleed the air from piloting

chambers, by loosening the 2 plugs shown in the picture.

@ External pilot pressure (X1):
N° 1 plug G1/4”

Operate the valve for few seconds at low pressure and then lock the plugs.

@ FASTENING BOLTS AND VALVE MASS

Tightening torque = 1000 Nm

Type Size Fastening bolts (1) Mass [kg]
25 4 socket head screws M12x100 class 12.9 88
Tightening torque = 125 Nm '
32 4 socket head screws M16x60 class 12.9 112
Tightening torque = 300 Nm ’
40 4 socket head screws M20x70 class 12.9 173
Tightening torque = 600 Nm ’
LIQZP
50 4 socket head screws M20x80 class 12.9 24 6
Tightening torque = 600 Nm '
63 4 socket head screws M30x120 class 12.9 446
Tightening torque = 2100 Nm '
80 8 socket head screws M24x80 class 12.9 70,0

(1) Fastening bolts supplied with the valve

F340

PROPORTIONAL VALVES

92



12| INSTALLATION DIMENSIONS [mm]

LIQZP-L-253

LIQZP-L-323

= j==1
@ 13
[¢0) [aV) !
~
S] S]]
5 85x85 |20 85 5 100x100 |20 85
LIQZP-L-403 LIQZP-L-503
j==1
Yo}
(o))
N
o D
e} L
s\ | |
== g
Lk - S}
Lo =
| 1B =
! <
i )
125%x125 20 85
140x140 20 85
Note: for mounting surface and cavity dimensions, see table PO06
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314

LIQZP-L-633

142

76

180x180

40

=

104.5

334

LIQZP-L-803

162

=

7250

40

m

104.5

Note: for mounting surface and cavity dimensions, see table PO06

13| RELATED DOCUMENTATION

FS001
FS900
GS230
GS240

Basics for digital electrohydraulics

Operating and maintenance information for proportional valves

E-BM-LEB digital driver
E-BM-LES digital driver

GS500 Programming tools
GS510 Fieldbus

K800 Electric and electronic connectors
P006 Mounting surfaces and cavities for cartridge valves

06/24
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Table FS165-7/E

Digital proportional directional valves high performance
direct, with on-board driver, LVDT transducer and positive spool overlap

atos A

——=CONNECT

GONGD

SMART TUNING

P/

CONTROI

L

@ Valve body

@ Spool

® Proportional solenoid
@ LVDT transducer

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

Digital high performance directional propor-

DKZOR-TES-SN-BC-171

® On-board digital driver
® Bluetooth/USB connection
@ Fieldbus connectors
Main connector

tional valves, direct, specifically designed for
high speed closed loop controls.

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

TEB basic execution with analog reference
signal or |O-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
TES full execution which includes also
optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

DHZO:

DKZOR:

Size: 06 - ISO 4401 Size: 10 - 1ISO 4401
Max flow: 80 /min Max flow: 180 I/min
Max pressure: 350 bar Max pressure: 315 bar

1] MODEL CODE

| DHZO

TES

[sNJ-INP -Jo| [71)-

DHZO = size 06
DKZOR = size 10

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

Alternated p/Q controls,
SN = none
Only for TES:

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

see section[9]:

10-Link interface, only for TEB, see section|7]:

NP = Not present

Fieldbus interfaces, only for TES, see section|8]:

NP = Not present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

IL = 10-Link

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

Valve size ISO 4401: 0 =06 1=10

Configuration (1): Standard Option /B
A B %] & A B

RO 1w I =« A EH Y
P T b a P T
A B % E A B

53 = aiifiwaky EaaldiEiM
P T b a P T
A s 8 B 4 s

= ) TT)()(% W TT()(

a P T b a P T b

A B Z‘ & A B

2) a P T b a P b
A B Z‘ E A B

n- OHEMN R o OOHERE
P T - P T b

a

b a

*/B/B * / *

Seals material,
see section [14]:
- =NBR
Series PE = FKM
number BT = NBR low temperature

Safety options TUV certified - only for TES (3):
= saf | I
U = safe double power supply SAFETY

K = safe on/off signals
CERTIFIED

See section

Bluetooth option (3), see section[5]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (3):

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

Y = external drain

Electronic options (3), not available for TEB-SN-IL:

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

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

Spool size: 14 (L) 1(L) 2(S) 3(LSD) 5(LSD)
DHzZO = 1 4,5 8 18 28
DKZOR = - - - 45 75

Nominal flow (I/min) at Ap 10bar P-T (see section [12])

Spool type, regulating characteristics, see section [15]:

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

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

(1) For P/Q control select configuration 73 with spools L,S,D, or specific spools Q5, V9, see section @

(2) Only for DKZOR-*-S5, see 15.8

(8) For possible combined options, see section
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E SPOOLS SPECIFIC FOR ALTERNATED p/Q CONTROL - for valve model code and options, see section

| _DHzO |-| TES |-|SP|-[NP|-|0][ 73-ve  [/[+]/[x]/[+] [ = |/ *
Configuration and spool:
0 i For alternated p/Q control
A B A B N see 15.1 - diagram 16
) WM AT YAY), Q5 '
73-Q5 HHM < 73-Q5/B EiEs:
o P T b a P T b
A B Z‘ % A B
ASVEYIES Y| ] M\/X
73-ve [ AT T “%4 73-vorB > 1A T TP
: c ’ ¢ c ’ [ ] For alternated p/Q control
L of injeption cycle in plastic
Spool type and size:. Q5 V9 V9 machinery
DHZO = 30 30 N see 15.1 - diagram 17
DKZOR = 75 75
Nominal flow (I/min) at Ap 10 bar P-T

| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

| 4| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

4.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | TEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

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

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

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

4.2 E-SW-SETUP PC software

PC software

E-C-SB-USB/M12 cable ‘
E-A-SB-USB/OPT isolator

| 5| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

| 6| SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different performance requirements.

The valve is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for directional valves

- balanced average response time and sensitivity suitable for major applications

-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [26],

For Response time and Bode diagrams see section [15].
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I0-LINK - only for TEB, see tech. table GS520

|O-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The 10-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for TES, see tech. table GS510

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

E ALTERNATED p/Q CONTROLS - only for TES, see tech. table FS500

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

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

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

SAFETY OPTIONS - only for TES

Atos range of proportional directional valves, provides functional safety options /U and /K , S AFETY

designed to accomplish a safety function, intended to reduce the risk in process control systems. _ j
They are TOV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e CERTIFIED st
Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting

the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200

11] GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 | Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100
MTTFd valves according to EN ISO 13849 | 150 years, for futher details see technical table PO07
Ambient temperature range Standard = -20°C = +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation, galvanic treatment (driver housing)
Corrosion resistance Salt spray test (EN ISO 9227) > 200 h
Vibration resistance See technical table G004

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
Compliance RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

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

Valve model DHZO DKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T =210 (250 with external drain /Y) Y =10
Configuration 51,53,71,73 73 51,53,71,73 72 73
S __standard| L14 [ L1 | s2 [L3S3D3]L585D5 L3,83,D3 | L5,85D5 | S5
pool type and size
p/Q Q5,V9 Q5,V9
Nominal flow  Ap= 10 bar 1 4,5 8 18 (4) 28 (4) 30 45 (4) 75 (4) 75 75
(A1l°) P-TI/minl  Ap=30bar| 1,7 8 14 30(4) | 50(4) 52 80 (4) 130 (4) 130 130
Ap=70bar| 26 12 21 45 (4) 75 (4) 80 120 (4) 170 (4) 170 170
Max permissible flow (2) 4 18 30 50 (4) 80 (4) 80 130 (4) 180 (4) 180 180
Leakage [ecm?/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (3) [ms] <15 <20
Hysteresis < 0,2 [% of max regulation]
Repeatibility + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

(1) For different Ap, the max flow is in accordance to the diagrams in section 15.2

(2) See detailed diagrams in section 15.3

(3) 0-100% step signal

(4) For spool type D* the flow value is referred to single path P-A (A-T) at Ap/2 per control edge. The flow P-B (B-T ) is 50% of P-A (A-T)
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13] ELECTRICAL CHARACTERISTICS

Power supplies Nomlirjal . +24 Vbe ) '
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current DHZO =26 A DKZOR =3 A
Coil resistance R at 20°C DHZO =3+-33Q DKZOR =38+ 4,1Q
g vnoe 0 oo (Beveern) e pederce 12 S0

. Output range: voltage ~ +10 VDC @ max 5 mA
Monitor outputs current  +20 mA @ max 500 Q load resistance
Enable input Range: 0 = 5 Vbc (OFF state), 9 = 24 Vbc (ON state), 5 + 9 VDC (not accepted); Input impedance: Ri > 10 kQ
Fault output Output range: 0 + 24 VDc (ON state > [power supply - 2 V] ; OFF state < 1V ) @ max 50 mA;

external negative voltage not allowed (e.g. due to inductive loads)

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

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for TES);
spool position control (SN) or pressure/force control (SP, SF, SL) by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Communication interface

EtherCAT
POWERLINK
EtherNet/IP
PROFINET IO RT/IRT

EN50325-4 + DS408 |[EN50170-2/IEC61158 |IEC 61158

CANopen PROFIBUS DP

UsB 10-Link
Interface and System

Atos ASCII coding  |Specification 1.1.3

Communication physical layer

not insulated SDCI
USB 2.0+USB OTG |class port B

optical insulated optical insulated Fast Ethernet, insulated
CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section [23]

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

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid

normal operation | ISO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level

longer life | 1ISO4406 class 16/14/11

NAS1638 class 5 www.atos.com or KTF catalog

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

- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
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https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

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

15.1 Regulation diagrams - values measure at Ap 30 bar P-T
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Hydraulic configuration vs. reference signal for configurations 71, 72 and 73 (standard and option /B)

++10V

Reference signal 102 90 mA } P—>A/B—>T

Reference signal 12 - 4 ma

FS165

0 =-10V } P>B/A—>T
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16 = linear spool Q5

—_
o
o

Q5 spool type is specific for alternate P/Q controls in combination . 16
with S* option of digital on-board drivers (see tech table FS500). & AdeT Bl»T
It allows to control the pressure in A port or B port and it provides a E 80
safety central position (A-T/B-T) to depressurize the actuator cham- 2 \
bers. = 60
The strong meter-in characteristic makes the spool suitable for both 2
pressure control and motion regulations in several applications. 5 40
[0}
i P> B\ P>A
> 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 100 17
with S* option of digital on-board drivers (see tech table FS500). =
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 60 A>T B—>T /
port during the holding pressure (P-A) and the plasticizing (A-T) >
phases 2
- safety central position (A-T/B-T) to depressurize the actuator © 40
chambers T plep \( P_» A
- large A-T and B-T flow capability, required during the plasticizing > 20
phase, to discharge big volumes from high differential injection & \ /
cylinders with low pressure drops and permitting the contempo- 0
rary oil suction from tank 100 -80 60 40 20 O 20 40 60 80 100
Stroke [% of max]
15.2 Flow /Ap diagrams DHZO DKZOR
stated at 100% of valve stroke 100
5 300
DHzZO 200
7
1=spool L14 . 50 5 gl
2 =spool L1 IS 4 g 100 ~ L—6
3 =spool S2 £ PE= =
4 =spool L3,S3, D3 T 30 ] L3 £
5 =spool L5, S5, D5, V9 I L | L | s 50
2 LT ,// 2 ke}
DKZOR 2 10 = T 30
6 = spool S3, L3, D3 = |
7 = spool S5, L5, D5, V9 1T 1
1 ]
10
10 30 70 100 200 300 10 30 70 100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
15.3 Operating limits DHzO DKZOR
350 350
DHZO T \ \ \ \ .
g =
1 =spool L14 = 3 \
2 =spool L1 g 280 o 280
3 =spool S2 S <
4 =spool L3, S3, D3 S 210 8 210
5=spool L5, S5 D5, V9 s ; ,2 s A 5 5 ) )
DKZOR 3 140 § 140
=3 o
6 =spool S3, L3, D3 0 a
7 =spool S5, L5, D5, V9 E 70 2 70 /
/ g
L 7
0 16 32 48 64 80 0 40 80 120 160 200

15.4 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.

Flow rate [I/min]

Flow rate [I/min]

DHZO 1 2  Stepsignal [%] DKZOR 1 Step signal [%]
100 N 100
/- [o-100 [Ny, /}"0-100 \
/ (152 h
1 s AR o
< 75 075 o < 75 13 05 \ o
3 K \ 3 i 3
[0) . N E‘ “““
2 1 N g o / 8
5 50 P = e
» 0-50 N & 0-50
g N g % \
o EO o
& 1 . &
25 T 25 . 0 oE
N\ s 1
0 8 16 24 32 400 8 16 24 32 40 0 8 16 24 32 400 8 16
Time [ms] Time [ms]
1 =dynamic 2 =balanced (*) 3 =smooth (*) (*) Response time is represented only for 0-100% step; for intermediate steps, the

response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal
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15.5 DHZO Bode diagrams +2 +2
Stated at nominal hydraulic conditions g g
_ 0 ) 0 = =
50% + 5% nominal stroke: Q NN 5 3 Y 35
1 = dynamic = \ > - N\ °
o \ o A 3
2 = palanced = 3 &3 = -3 —- @
3 = smooth 5 50115l o s 654 &
E 351 3 654
10% <— 90% nominal stroke: = AR 90° = b 90°
4 = dynamic £ A € I /]
5 = balanced < . 5 < s .
6 = smooth A1 45 I 45
ot e
==2% 0° e 0°
10 50 100 200 10 50 100 200
Frequency [Hz] Frequency [Hz]
15.6 DKZOR Bode diagrams +2 — +2 _
. . . [0 [0]
Stated at nominal hydraulic conditions 0 o 0 - 19
S~ T o)) — NS &)
o AR o) m NS o)
50% +5% nominal stroke: % Nh S I, N Ao
1 = dynamic 2 4 NN @ o 3 N\ o
2 = balanced ® Y 3 T vy 3
3 = smooth 9 3 12/l o ° 6 5 4 o
°
E ARl 3
10% <— 90% nominal stroke: a e 20° S {4t 90°
4 = dynamic <E( e <E( /Y
5 = balanced _ A 450 ; / 150
6 = smooth j5es
Oo - °
10 50 100 200
Frequency [Hz]
15.7 Operation as throttle valve Max flow Spool type and size
Single solenoid valves configuration ' 3 | L5
N Ap= 15 bar [I
51 and 53 can be used as simple P ar [lfmin] L4 ) L1 s2 s3 | S5
throttle valves:
Pmax = 250 bar (option /Y advisable) DHZO 4 16 28 60 | 100
DKZOR - - - 160 | 260

15.8 Configuration 72

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.

HYDRAULIC OPTIONS

< W
1l

This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRONIC OPTIONS - not available for TEB-SN-IL

-
~

T
Il

signal cable broken for option /I, spool position transducer broken, etc. - see 19.9 for signal specifications.

This option provides 4 = 20 mA current reference and monitor signals, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or £20 mA.

Solenoid, on-board digital driver and position transducer at side of port A of the main stage. For hydraulic configuration vs reference signal, see 15.1

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference

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.

o
1

solenoid is zeroed and the valve’s spool moves to rest position.

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 19.7 for signal spe-

cifications.

Z = This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see above option /F
Enable input signal - see above option /Q
Repeat enable output signal - only for TEB-SN-NP (see 19.8)

Power supply for driver’s logics and communication - only for TES (see 19.2)
C = This option is available to connect pressure (force) transducers with 4 + 20 mA current output signal, instead of the standard +10 VDC.

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

POSSIBLE COMBINED OPTIONS

Standard versions for TEB-SN-NP and TES-SN:
/BF, /BFI, /BFIY, /BFY, /BI, /BIQ, /BIQY, /BIY, /BIYZ, /BIZ, /IBQ,
/BQY /BY, /BYZ, /BZ,

[F1, [FIY, [FY,

nQ, 1QY, \Y, \YZ, /IZ,

QY, IYZ

Standard versions for TEB-SN-IL:

/BY

Standard versions for TES-SP, SF, SL:

/BC, /BCI, /BCIY, /BCY, /BI, /BIY, /BY,

CI, [CIY, [CY, IY

Note: /T Bluetooth adapter option can be combined with all other options

FS165

Safety certified versions for TES-SN:
/BI/U, /BIY/U, /B/U, /BY/U, /I/U, IY/U, [Y/U
/BIK, IBIY/K, BIK, IBY/K, /K, IY/K, [YIK

Safety certified versions for TES-SP, SF, SL:
/BC/U, /BCI/U, /BCIY/U, /BCY/U, /BI/U, /BIY/U, /B/U, /BY/U,

/C/U, [CI/U, [CIY/U, [CY/U, [I/U, IY/U, [Y/U

/BC/K, IBCI/K, /BCIY/K, /BCY/K, /BI/K, [BIY/K, /B/K, [BYIK,

[CIK, [CI/K, [CIYIK, [CY/K, /K, IY/K, [Y/K
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For TEB-SN-IL signals see section
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

19.1

19.2

193

19.4

19.5

19.6

19.7

19.8

19.9

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers. In case of separate power supply see 19.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for TES with /Z option and for TES-SP, SF, SL with fieldbus
The power supply for driver's logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 pF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

The separate power supply for driver's logic on pin 9 and 10, allow to remove solenoid power supply from pin 1 and 2 maintaining active the
diagnostics, USB and fieldbus communications.

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for TES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for TES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for TEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 19.7).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

19.10 Remote pressure/force transducer input signal - only for TES-SP, SF, SL

19.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for TES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 21.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voo 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indica- 10 0 0 24Vos | 24 Vos
ted by binary code table at side. Gray code can be selected by software.
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I0-LINK SIGNALS SPECIFICATIONS - only for TEB-SN-IL

20.1 Power supply for 10-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for IO-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

20.2

20.3

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.

21| ELECTRONIC CONNECTIONS

For electronic connection of certified safety options /U see tech. table FY100 and /K see tech. table FY200

21.1 Main connector signals - 7 pin Standard, /Q and /F options

PIN | Standard J[e] IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc Input - power supply
B |Vvo 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 Voc) or normal working (24 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing

21.2 Main connector signals - 12 pin /Z option and TES-SP, SF, SL

PIN | TEB-SN /Z | TES-SN /Z Fi TES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
ieldbus | NP
1 Vs Power supply 24 Voc 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 |vio VLO |vo
4 |Q INPUTs 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
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 Vbc / £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 repeater 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 /| 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 - on/off 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
1 CQULT refer‘rt\a/dl—ct)o. VLO Vo 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

FS165
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21.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for TEB-SN-IL
PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 |L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for O-Link communication Gnd - power supply
4 | CclQ |0-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

21.4 Communications connectors - @

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 +

() €2 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

(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 |(CN-(C2 pass-through connection (2)
3 | CAN_GND | Signal zero data line
4 | CAN_H Bus line (high)
5 | CAN_L Bus line (low)

(9 €2 EH, EW, El, EP 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

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

to be connected

to be connected

to be connected

to be connected

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 Connect Connect Connect Connect
Common gnd for transducer power
3 |AGND and signals 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 / / / /
(1) Single/double transducer configuration is software selectable
Remote pressure transducers connection - example
. 1 . 1
for SP OptIOﬂ : for SF OptIOn H Voltage signal Current signal ZBE-08
! ST [vF+2av [ 1 v+ 1 |v+
Voltage signal Current signal ) 2 [TR1 4 TR 3 |TR
ZH-5PM/1.5 1 |VFr2av )1 |ve 1w ..[3[AGND |3 [0 4 Ne
2 |TR1 4R 3[R .
’ 3[AGND [ 3 [W0 4 [NC :
4 |NC 2 [NC 2 [NC Voltage signal Current signal
5 [NC 5 [NC 5 [NC ST JVF+2av ] 1 v+ 1]v+
1 4 |TR2 4 TR 3|TR
. : .[3[AGND [3 W0 4 Ne
® : :
: B i
| E :
1 1
i i
= s :
i i
i i
1 1
l l

to electronic driver

to pressure transducer E-ATR

to electronic driver

to pressure transducer E-ATR

Note: pin layout always referred to driver’s view
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21.6 TEB-SN-NP connections layout

DRIVER OVERVIEW

r Standard, /Q, /F

@

228

atosH
MAIN CONNECTORS
ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)

28

pa11/
ZH-7P
7 pin - plastic

@E male - 7 pin (2) ‘ ‘
pat1/ ~76 '

BIEE M =E

male - 12 pin (2)

2

& —]

©
=

ZH-12P
12 pin - plastic

BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB =

7@

E-A-BTH
Bluetooth adapter

E-C-SB-USB/M12

USB CABLE - cable length 4m

(/m () Tightening torque:

M E&—— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

21.7 TEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

atoshH

T

1 %

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

10-Link

— @
BN

male - 5 pin (1)

ZM-5PF

E-A-BTH
Bluetooth adapter

E-C-SB-USB/M12

USB CABLE - cable length 4m

(/m [————) Tightening torque:

M E——) 0,6 Nm

(1) Pin layout always referred to driver’s view
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21.8 TES connections layout

DRIVER OVERVIEW

@atosh ® @ atosh ®

© ©e
©

® ©

| | | I
SN SP,SF,SL

(OM
o)

®
| |

NP BC ,BP EH, K EW EIl, EP

MAIN CONNECTORS

ZM-7P
7 pin - metallic (1)

r Standard, /Q, /F

ZM-12P
12 pin - metallic (1)

E-TRM-BP-M12/4PF ZM-5PF/BP

Terminator

ZM-4PM/E

EtherCAT
POWERLINK
EtherNet/IP
PROFINET

female - INPUT (2)

@ \PG13.5
ZH-7P 5% { ) ZH-12P
7 pin - plastic Bt AY 12 pin - plastic

_ s —

] ) ‘ ‘ =
E = R e i B D e
PG11/ - 76 — (. ~ 100 \ PG16

FIELDBUS CONNECTORS
CANopen CANopen

EtherCAT
POWERLINK
EtherNet/IP
PROFINET

female -

ZM-5PM E-TRM-BC-M12/5PM

OUTPUT (2)

ZH-5PM/1.5 or ZH-5PM/5
SINGLE PRESSURE/FORCE
TRANSDUCER CABLE - SP, SL
cable length 1,5m or 5m

ZH-5PM-2/2

DOUBLE PRESSURE
TRANSDUCERS CABLE - SF
cable length 2m

Pressure/Force
transducers

3

female (2)

@®atoshH ®

DONOT | |
REMOVE

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

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

(/m (=) Tightening torque:
@ &—= 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

21.9 Diagnostic LEDs - only for TES

(2) Pin layout always referred to driver’s view

Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

W NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT

FS165
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22| IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

@ CONNECTORS CHARACTERISTICS - to be ordered separately

23.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

LiIYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

P 67

23.2 Main connectors - 12 pin
CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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
23.3 10-Link connector - only for TEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) Zm-5PF

Type 5pin female straight circular

Standard M12 coding A — IEC 61076-2-101

Material Metallic

Cable gland Pressure nut - cable diameter 68 mm

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529)

IP 67

23.4 Fieldbus communication connectors

EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE (€ zm-5PF (€2 zm-5PM (1) ZM-5PF/BP | (C2) ZM-5PM/BP ©) €  Zm-4PM/E
Tvoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yP straight circular straight circular straight circular straight circular straight circular
Standard M12 coding A — IEC 61076-2-101 M12 coding B — I[EC 61076-2-101 M12 coding D - IEC 61076-2-101
Material Metallic Metallic Metallic
Cable gland Pressure nut - cable diameter 6+8 mm Pressure nut - cable diameter 6+8 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)

P67

IP 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

23.5 Remote pressure/Force transducer connectors - only for SP, SF, SL

(2) Internally terminated

CONNECTOR TYPE SP, SL - Single transducer SF - Double transducers
CODE ZH-5PM/1.5 ‘ ZH-5PM/5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A - IEC 61076-2-101 M12 coding A - IEC 61076-2-101
Material Plastic Plastic
Connector moulded on cables
Cable gland 1,5 m length ‘ 5 m length Connector moulded on cables 2 m length
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
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INSTALLATION DIMENSIONS [mm]

DHZO-TEB, DHZO-TES
1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)
DHZO-TEB-*-05 DHZO-TEB-*-07
DHZO-TES-*-05 DHZO-TES-*-07
50 B 125 C 20
50 B 125 c @]
@ T !
;g@@:ziﬂ i
T i )
RIS i 17 o
<
E
T o [——1—
© im ® ! |
™ it I |e—— E—1 |
i 1 o
11.5
15 66 132 102 545 132
213 D 46 288.5 D
DHZO Al A2 B (1) c(1) D E (air bleeding) Mass [kg]
TEB-SN-IL 140 155 60 - - DHZO-*-05 DHZO-*-07
TEB - SN - NP 140 155 100 - -
TES - SN - NP, BC, BP, EH 140 155 100 58 8 I 8 2,7 3,4
TES- SN - EW, EI, EP 155 155 100 58 8
TES-SP, SF, SL - * 155 155 100 58 8
(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 21.6, 21.7 and 21.8
(2) Space required for connection cable and for connector removal
DKZOR-TEB, DKZOR-TES
1SO 4401: 2005
Mounting surface: 4401-05-04-0-05 (see table POO5)
(for /Y surface 4401-05-05-0-05 without X port)
DKZOR-TEB-*-15 DKZOR-TEB-*-17
DKZOR-TES-*-15 DKZOR-TES-*-17
20 C 125 B 50
20 C 125 B 50 (2 ‘ (2
(2 ‘ 2
Inmnh
SRRl 4 g
g o el a {H LY E
{1 LU . ‘ N
O <
= 1 T == :‘: T
= ®=a | = r® |—
| — o i i M Hi
B e lE=l—d | |—
123 | @
126 100 13 126 100 92.5
D 239 D 318.5
DKZOR Al A2 B (1) c(1) D E (air bleeding) Mass [kg]
TEB-SN-IL 150 165 60 - - DKZOR-*-15 DKZOR-*-17
TEB - SN - NP 150 165 100 - - I 4
TES - SN - NP, BC, BP, EH 150 165 100 58 8 or 47 54
TES - SN - EW, EI, EP 165 165 100 58 8 5
— > 13
TES-SP, SF, SL - * 165 165 100 58 8 <
(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 21.6, 21.7 and 21.8
(2) Space required for connection cable and for connector removal

Note: for /B option the solenoid, the LVDT transducer and the on-board digital driver are at side of port A
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25| FASTENING BOLTS AND SEALS

N

=

DHZO

DKZOR

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

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

O

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

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

Seals:

5 OR 2050

Diameter of ports A, B, P, T: @ 11,2 mm (max)
10R 108

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

RELATED DOCUMENTATION

GS510 Fieldbus

FS001 Basics for digital electrohydraulics

FS500 Digital proportional valves with p/Q control

FS900 Operating and maintenance information for proportional valves
FY100 Safety proportional valves - option /U

FY200 Safety proportional valves - option /K

GS500 Programming tools

GS520 |O-Link interface

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves
QB300 Quickstart for TEB valves commissioning

QF300 Quickstart for TES valves commissioning

Y010 Basics for safety components

E-MAN-RI-LEB TEB/LEB user manual
E-MAN-RI-LES TES/LES user manual
E-MAN-RI-LES-S  TES/LES with p/Q control user manual

06/24
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t H A Table FS155-2/E

Digital proportional directional valves nhigh performance
direct, with on-board driver, LVDT transducer and positive spool overlap

DHZE-TID, DKZE-TID

Digital high performances proportional
directional valves, direct, with LVDT posi-
tion transducer and positive spool overlap
for directional controls and not compensat-
ed flow regulations.

TID on-board digital driver performs the
valve’s hydraulic regulation according to
the reference signal, analog for TID-NP or
CANopen for TID-BC.

For TID-NP, Bluetooth/USB connection is
always present for valve settings via mobile
App and Atos PC software.

For TID-BC, CANopen interface is always
present for valve settings via fieldbus and Atos
PC software.

The LVDT transducer grants high regulation
accuracy and response sensitivity.

With de-energized proportional solenoids,
the mechanical central position of the spool

atos A

——=CONNECT

DKZE-TID-*-171 is performed by centering springs.
® Vvalve body (® On-board digital driver DHZE: DKZE:
® Spool ® Bluetooth/USB connection - only for TID-NP Size: 06 -1SO 4401 Size: 10 - 1SO 4401

4/3 and 4/2 way 4/3 and 4/2 way
Max flow: 80 I/min Max flow: 180 I/min
Max pressure: 350 bar Max pressure: 315 bar

® Proportional solenoid @ CANopen connector - only for TID-BC
@ LVDT transducer Main connector

1] MODEL cobE

| DHZE - TID |-NP|- 0| [71|-[s]| |5/ ]| *« U/ *
DHZE = size 06
DKZE = size 10 Seals material,
see section[8]:
TID = on-board digital driver and Series - =NBR
LVDT transducer number PE = FKM
Fieldbus interfaces: Bluetooth option (2), only for TID-NP,
NP = Not present (USB port available) see section [4]: o
BC = CANopen (USB port not available) (1) T = Bluetooth adapter supplied with the valve
Valve size ISO 4401: Hydraulic Options (2)
0=06 1=10 B = on-board digital driver, connectors and
LVDT position transducer at side of port A
Electronic options, only for TID-NP (2):
I = current reference input and monitor 4+20mA
Configuration: Standard Option /B J = current reference input 4-20mA and
. s I3 . . voltage monitor +10 VDC
1= LR Bl m
P ° ¢ T Spool size: 3(L,S,D) 5(L,S,D)
A 8 A SN DHZE = 18 28
3 XA Ok DKZE = 45 75
53 = e SnabAii
P B a T Nominal flow (I/min) at Ap 10 bar P-T (see section[6 ])
A B Z‘
7= oML T
a 3 b Spool type, regulating characteristics, see section[9]:
A s B L = linear S = progressive D = differential-progressive
P-A=Q, B-T=Q2
73 = XA PO b s
F!WX%’H 1< PB=0Q/2 AT=Q

(1) Reference and monitor signals only via CANopen (analog signals not available)
(2) Possible combined options: /Bl, /BJ (/T Bluetooth adapter option can be combined with all other options)
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the

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

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

3.1 TID-NP
Atos CONNECT mobile App

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

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

[=
1 GETITON
® Google Play

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

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

E-SW-SETUP PC software

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

3.2 TID-BC

E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via CANopen connector.

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

| 4| BLUETOOTH OPTION - only for TID-NP - see tech. table GS500

Bluetooth or USB connection

E-A-BTH adapter )
mobile App

PC software

E-C-SB-USB/M12 cable z
E-A-SB-USB/OPT isolator

CANopen connection

E-TRM-BC-DB9/DB9 terminator

PC software

E-C-BC-DB9/M12 Cable% 2

E-A-BC-USB/DB9 adapter

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.
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| 5| GENERAL CHARACTERISTI

Ccs

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation (body), tin plating (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Conformity

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

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 (1) L3, S3 D3 L5, S5 D5 L3, S3 D3 L5, S5 D5
Nominal flow Ap P-T [I/min] Pr|bB P bB P | BB P | P
@ Ap= 10 bar 18 18| 9 28 28 | 14 45 45 | 22 75 75 | 37
Ap= 30 bar 30 30 | 15 50 50 | 25 80 80 | 40 130 130 | 65
Ap= 70 bar 45 45 | 22 75 75 | 37 120 120 | 60 170 170 | 85
Max permissible flow 50 50 | 25 80 80 | 40 130 130 | 65 180 180 | 90
Leakage [cm®*/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (3) [ms] <15 <20
Hysteresis <0,2 [% of max regulation]
Repeatibility + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C
(1) For spool type D* the flow value is referred to Ap/2 per control edge
(2) For different Ap, the max flow is in accordance to the diagrams in section 9.2
(3) 0-100% step signal
ELECTRICAL CHARACTERISTICS
Power supplies ,F\{lgg;;fr?:li and filtered - \+/§C|SVEC20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current DHZE =26 A DKZE =3 A
Coil resistance R at 20°C DHZE =3,1Q DKZE = 3,2 Q
prsiog nputsignals () | Sotege: anoe 0 Yoo (B¢ vaclerar) - oputimpedarce: 1> 50/

Monitor outputs (1)

Output range: voltage ~ +10 VDC @ max 5 mA

current +20 mA @ max 500 Q load resistance

Alarms

Solenoid not connected/short circuit, cable break with current reference signal (1), over/under temperature,
valve spool transducer malfunctions, alarms history storage function

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Additional characteristics

Short circuit protection of solenoid’s current supply; spool position control by P.1.D. with rapid solenoid
switching; protection against reverse polarity of power supply

Communication interface

USB - Atos ASCII coding CANopen - EN50325-4 + DS408

Communication physical layer

not insulated - USB 2.0 + USB OTG optical insulated - CAN 1ISO11898

Recommended wiring cable

LiYCY shielded cables, see section @

(1) Available only for TID-NP

Note: a maximum time of 500 ms
power supply and when the

(depending on communication type) has to be considered between the driver energizing with the 24 Voc
valve is ready to operate. During this time the current to the valve coils is switched to zero.
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SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult Atos Technical Office

Seals. recommended fluid temperature NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
' P FKM seals (/PE option) = -20°C + +80°C
Recommended viscosity 20+100 mm?/s - max allowed range 15 + 380 mm?/s
Max fluid normal operation| 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life| 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water NBR HFC
| 9] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
9.1 Regulation diagrams - values measure at Ap 30 bar P-T
30 50
P—>B|P—>A P—>B|P—>A
A>T |B—>T A—>T|B—>T
c 24 = 40
£ \ / IS \ /
= 18 3 30
i} i<}
E 12 2 1 1 2 E 20 5 4 4 5
] 3B 3A = 6B 6A
(@) (@)}
e 6 g 10
0 4 0 4
-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]
DHZE DHZE
1=13 2=S3 3A=D3(P—AA—=T) 4=1_5 5=S5 6A=D5(P—AA—T)
3B=D3(P—>B,B—T) 6B=D5(P—>B,B—T)
150
100 P >BP ok Pl->B|P—>A
A>T BT A—>T|B—>T
c 80 € 120 AN /
E Vi AN 7/
g 60 5 90 i
2 = 10
% 40 7 7 . % 60 D1 1
kS 8 3 12A
3 9B 9A 3 12B
o 20 $ 30
- \ \ /
0 k; // 0 N Y
-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]
DKZE DKZE
7=L3 8=S3 9A=D3(P—AA—T) 10=1L5 11=S5 12A=D5(P—AA—T)
9B=D3(P—>B,B—T) 12B=D5(P—>B,B—T)
Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)
Reference signal 102 : ES?ﬂVA } P—-A/B—>T Reference signal 102 : ;11 %X } P—-B/A—>T
9.2 Operating limits
DHZE DKZE
350 \ \ 350
§ 280 § 280 \ \
[oX o
< < \
g 210 S 210
o
E 1 \2 o 3 4
2 140 2 140
E'_Ug ) § \ \
Q [o% N~
2 70 2 70
© [
>
> //// /_é/
0 12 24 36 48 60 72 84 0 30 60 90 120 150 180 210
Flow rate [I/min] Flow rate [I/min]
1 =spool L3, S3, D3 2 = spool L5, S5, D5 3 = spool S3, L3, D3 4 = spool S5, L5, D5
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B =

13.1

13.2

13.3

HYDRAULIC OPTIONS

Configurations 51, 53: solenoid, on-board digital driver connectors and LVDT transducer at side of port A.
Configurations 71, 73: on-board digital driver connections and LVDT transducer at side of port A.
For hydraulic configuration vs reference signal, see 9.1

ELECTRONIC OPTIONS - only for TID-NP

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

This option provides 4 + 20 mA current reference and =10 VDC voltage monitor signals.
The valve functioning is disabled in case of reference signal cable breakage.

POSSIBLE COMBINED OPTIONS
/BI, /BJ

Note: /T Bluetooth adapter option can be combined with all other options

POWER SUPPLY AND SIGNALS SPECIFICATIONS

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 uF/40 V capacitance to single phase
rectifiers or a 4700 pF/40 V capacitance to three phase rectifiers.

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

Flow reference input signal (Q_INPUT+) - only for TID-NP

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

Standard (voltage reference input). default is +10 VDC and can be reconfigured via software, within a maximum range of +10 VDC.

Options /I and /J (current reference input): default is 4 + 20 mA and can be reconfigured via software, within a maximum range of + 20 mA.
Flow monitor output signal (Q_MONITOR) - only for TID-NP

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be software
set to show other signals available in the driver.

Standard and option /J (voltage monitor output). default is +10 VDC and can be reconfigured via software, within a maximum range of +10 VDC.
Option /I (current monitor output): default is 4 + 20 mA and can be reconfigured via software, within a maximum range of + 20 mA.

Note:

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

ELECTRONIC CONNECTIONS

14.1 Main connector signals - 7 pin
PIN | TID-NP TID-BC TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Vbc Input - power supply
B [VO Power supply 0 Vbc Gnd - power supply
C | AGND 1) Analog ground Gnd - analog signal
Flow reference input signal: .
D | QINPUT+ W +10 Voc for standard, 4 + 20 mA for /I and /J options Input - analog signal
E |INPUT- 1) Negative reference input signal for Q_INPUT+ Input - analog signal
Flow monitor output signal: .
F | Q_MONITOR |(1) +10 Voc for standard and /J option, 4 + 20 mA for /I option, referred to AGND Output - analog signal
G | EARTH Internally connected to driver housing

(1) Do not connect for TID-BC

14.2 USB connector - M12 5 pin - only for TID-NP 14.3 CANopen connector - M12 - 5 pin @ - only for TID-BC
PIN | SIGNAL TECHNICAL SPECIFICATION (1) PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |+5V_USB | Power supply 1 CAN_SHLD | Shield
2 |ID Identification 2 | notused -
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)
(1) Shield connection on connector housing is recommended (1) Shield connection on connector housing is recommended
FS155 PROPORTIONAL VALVES
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14.4 Connections layout

MAIN CONNECTORS
ZM-7P - 7 pin - metallic (1)

[
male - 7 pin (2)

=

}

BLUETOOTH ADAPTER AND USB CONNECTOR - only for TID-NP

E-A-BTH
Bluetooth adapter
Bluetooth/USB —
o T
58

E-C-SB-USB/M12
USB CABLE - length 4m

(=T 1=

Tightening torque: 0,6 nm

FIELDBUS CONNECTOR - only for TID-BC

CA"&S’e" ZM-5PF

male (2)

5 pin - metallic (1)

(1) use of metallic connectors is strongly recommended in order to fulfill EMC requirements

@ CONNECTORS CHARACTERISTICS - to be ordered separately

15.1 Main connectors - 7 pin

(2) pin layout always referred to driver's view

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

15.2 Fieldbus communication connector - only for TID-BC

CONNECTOR TYPE CANopen
CODE (©) zm-5PF
5 pin female
Type straight circular
Standard M12 coding A — IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm
Cable CANbus Standard (DR 303-1)

Connection type

screw terminal

Protection (EN 60529)

P67

16] FASTENING BOLTS AND SEALS

DHZE

DKZE

Fastening bolts:
4 socket head screws M5x30 class 12.9
Tightening torque = 8 Nm

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

Seals:

40R 108
Diameter of ports A, B, P, T: & 7,5 mm (max)

Seals:

5 0OR 2050
Diameter of ports A, B, P, T: & 11,2 mm (max)

FS155
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INSTALLATION DIMENSIONS [mm]

85 (1)

DHZE-TID-*-05

1SO 4401: 2000
Mounting surface: 4401-03-02-0-05
(see table PO05)

-TID-*- 20 (2
DHZE-TID-*-05 ﬂ( )

50 (2)
G

141

35 69 165
300 max

DHZE-TID-*-05 /B
Ol

165 69 35
300 max

DHZE-*-05 Mass [kg]
all versions 2,5

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 14.4
(2) Space required for connection cable and for connector removal

85 (1)
*
DHZE-TID-*-07 DHZE-TID-*-07 75(1)__|20/(2)
1ISO 4401: 2000 B ] . |

Mounting surface: 4401-03-02-0-05
(see table PO05)

50 (2)
Ra—

141

73 69 165
338 max

DHZE-TID-*-07 /B
I

165 | 69 73

DHZE-*-07 Mass [kg]
all versions 3

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 14.4
(2) Space required for connection cable and for connector removal
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DKZE-TID-*-15
@ =9

@®
167

= _
=
5-

30

345 max

DKZE-TID-*-15
(2) 20
ISO 4401: 2000 F
Mounting surface: 4401-05-04-0-05 (2) 50
(see table PO05) r
190
DKZE-*-15 Mass [kg]
all versions 55

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 14.4
(2) Space required for connection cable and for connector removal

DKZE-TID-*-15 /B

S

T
5"

i3
e

36 92 190
345 max

85(1
DKZE-TID-*-17 M
2) 20 _TID-*-
ISO 4401: 2000 (2 20] DKZE-TID-*-17
Mounting surface: 4401-03-02-0-05 (2) 50 ©F Q
(see table PO05) ?‘—’{,
@ o) B
& P @m
br i
190 92 100
410 max
DKZE-TID-*-17 /B
— 0
B \
b bt
ST
DHZE-*-17 Mass [kg] 100 92 190
all versions 71 410 max

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 14.4
(2) Space required for connection cable and for connector removal

RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

GS500 Programming tools
GS510 Fieldbus

FS900 Operating and maintenance information for proportional valves

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves
QD300 Quickstart for TID valves commissioning
E-MAN-RI-TID TID user manual

06/24
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Cn t H A Table F165-5/E

Proportional directional valves high performance

direct, with LVDT transducer and positive spool overlap

DHZO-T, DKZOR-T
C € Proportional directional valves, direct, with
LVDT position transducer and positive spool
overlap for best dynamics in directional con-
trols and not compensated flow regulations.
The valves operate in association with digital
off-board divers, see section[3].
The LVDT transducer grants very high
regulation accuracy and response sensitivity.
With de-energized proportional solenoids,
mechanical central position of the spool is
performed by centering springs.

Spools regulation characteristics:

L =linear

S = progressive, for fine low flow control

D = differential-progressive, for control of
actuators with area ratio 1:2

DHZO-T-071 Q5 and Q6 = for P/Q control
DHZO: DKZOR:
Size: 06 - ISO 4401 Size: 10 - ISO 4401
@ Valve body @ LVDT transducer Max flow: 80 /min  Max flow: 180 I/min
@ spool ® Solenoid connector Max pressure: 350 bar Max pressure: 315 bar
® Proportional solenoid (® Transducer connector

| 1] MODEL CODE OF STANDARD SPOOLS

| DHZO - Tl-|o 71 |-[L] [5]/] = » | *
DHZO = size 06 Seals material,
DKZOR = size 10 see section[7]:
-  =NBR
T = with LVDT transducer PE = FKM
BT = HNBR

Valve size ISO 4401:
0 =06 1=10

Series number

Configuration:

Standard Option /B
A s 8 Bl 4 e Hydraulic options (2):
IT . .
51 = x X B = solenoid and LVDT transducer at side of port A
= T} lﬁ é&:m/\ Y = external drain
A 5 8 By .
S5 315 {5
P E a T Spool size: 14(L) 1(L) 2(S) 3(LSD) 5(LSD)
A s Dd BN, . DHzZO = A1 4,5 8 18 28
JRY % I DKZOR = - - - 45 75
71 = Vi y X s
‘. 5 : :X = TTT l% Nominal flow (/min) at Ap 10bar P-T
A B %] @ A B
72 = W + X X L-¢ Y XK A
1) ‘ b P " 5 Spool type, regulating characteristics (3):
L = linear S = progressive D = differential-progressive
P4 P-A=Q, BT=Q2
% PB=Q2 AT=Q
b

(1) 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

(2) Possible combined options: /BY

(3) Spools for P/Q control, see section [ 2]
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E MODEL CODE OF SPOOLS FOR ALTERNATED P/Q CONTROL - for valve model code and options, see section [1]

| DHzO |- T - 0 | 73-ve |/ |« 1] s
Configuration and spool:
0 For alternated P/Q control
A B \ see 8.1 - diagram 16
SATTITE MY o
rase DLUALE as
a P T b
73-v9/B
o For alternated P/Q control
Spool size: Qs Vo A of injection cycle in plastic
DHZO = 30 30 Vo machinery
DKZOR = 75 75 N see 8.1 - diagram 17

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

3| OFF-BOARD ELECTRONIC DRIVERS

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

Drivers model E-BM-TEB E-BM-TES
Type digital digital
Format DIN-rail panel DIN-rail panel
Tech table GS230 GS240

| 4| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849 | 150 years, see technical table PO0O7

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

/PE option = -20°C +

+60°C /BT option = -40°C + +60°C

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

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection Zinc coating with black passivation

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

Compliance

REACH Regulation (EC) n°1907/2006

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

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

Valve model DHzZO DKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y =10 T =210 (250 with external drain /Y) Y =10
Configuration 51,53,71,73 73 51,53,71,73 72 73
s standard L14 ‘ L1 ‘ S2 L3,53,D3 ‘ L5,585,D5 L3,S3,D3 ‘ L5,585,D5 S5
pool type
P/Q Q5,V9 Q5,V9
Nominal flow  Ap= 10 bar 1 4,5 8 18 28 30 45 75 75 75
(A1F; P-Tymin]  Ap=30bar| 17 8 14 30 50 52 80 130 130 130
Ap= 70 bar 2,6 12 21 45 75 80 120 170 170 170
Max permissible flow (2) 4 18 30 50 80 80 130 180 180 180
Leakage [cm?/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (3) [ms] <15 <20
Hysteresis <0,2 [% of max regulation]
Repeatibility + 0,1 [% of max regulation]
Thermal drift zero point displacement < 1% at AT = 40°C

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

(2) See detailed diagrams in section 8.3
(3) 0-100% step signal

F165
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| 6| ELECTRICAL CHARACTERISTICS

Max power consumption 30w

Max. solenoid current

DHZO =26 A

DKZOR =3 A

Coil resistance R at 20°C

DHZO =3+:33Q

DKZOR =38 +4,1Q

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 | IP65 with

mating connectors

Duty factor

Continuous rating (ED=100%)

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation

ISO4406 class 18/16/13

NAS1638 class 7

see also filter section at

contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
: : ISO 12922
Flame resistant with water NBR, HNBR HFC
DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C
8.1 Regulation diagrams - values measure at Ap 30 bar P-T
10 15
P—B|P—>A P—>B|P—>A
= A>T BT — \ A—>T|B—>T
£ 8 c 12
£ £ \ /
g ° 2 g °
B 4 2 B 6
3 < 3 3
()] (@)}
(0] (0]
o 2 — 1 1 1 | o 3
1 | —
. ——_ [ , \\ /
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DHZO Stroke [% of max] DHZO Stroke [% of max]
1 =114 2 = L1 3 =82
30 50
Pl->B|P—>A Pl>B[P—>a
= A>T|B—>T A—>T|B—>T
' 24 S 40
£ \ / £ \ /
= 18 = 30
2 5 8 8
o] 4 4 o 7 7
2 12 > g 2 :
S 6B 6A S 9A
(o)) (o)
e 6 \ e 10 B
. SNyZd . N\ | 7
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DHZO Stroke [% of max] DHZO Stroke [% of max]
4 =13 5=83 6A=D3(P—=AA—T) 7=15 8=55 9A=D5(P—>A A—T)
6B=D3(P—B,B—T) 9B=D5(P—>B,B—T)
100 150
P—+>B|[P—>A P—>B [P —>A
A—>T|B—>T N A>T |B—>T i
= 80 S 120
£ / € \ /
s 60 > gol14
3 ol 10 10 = 13 14
kS 1 s 9
=) >
8 2 12B 12A ? 5 15B AN
o X\ yZd o N yzd
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DKZOR Stroke [% of max] DKZOR Stroke [% of max]
10 = L3 11 = S3 12A=D3(P—>A A—T) 13 =15 14 =S5 15A=D5(P—=A A—=T)

12B=D3(P 5B, B—T)

F165

15B=D5 (P —B,B —T)
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https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

Note:

Hydraulic configuration vs. reference signal for configurations

71, 72 and 73 (standard and option /B)

++10V

Reference signal 102 £ 20 mA

Reference signal 12 2 4 mA

0 +-10V

16 = linear spool Q5

Q5 spool type is specific for alternate P/Q controls in combination
with S* option of digital integral drivers (see tech table FS500).

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 cham-

bers.

}poars—T

}P%B/A*)T

100

The strong meter-in characteristic makes the spool suitable for both
pressure control and motion regulations in several applications.

17 = differential - progressive spool V9

V9 spool type is specific for alternate P/Q controls in combination
with S* option of digital integral drivers (see tech table FS500).
This spool is specially designed to manage the whole injection
cycle in plastic machinery, thanks to the following specific features:
- strong meter-in characteristic to allow the pressure control in A

port during the holding pressure (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 during the plasticizing
phase, to discharge big volumes from high differential injection 0
cylinders with low pressure drops and permitting the contempo-

rary oil suction from tank

8.2 Flow /Ap diagrams

stated at 100% of valve stroke

DHzZO

1 = spool
2 = spool
3 = spool
4 = spool
5 = spool

DKZOR

6 = spool
7 = spool

L14

L1

S2

L3, S3, D3

L5, S5, D5, V9

S3, L3, D3
S5, L5, D5, V9

8.3 Operating limits

DHZO

1 = spool
2 = spool
3 = spool
4 = spool
5 = spool

DKZOR

6 = spool
7 = spool

L14

L1

S2

L3, S3, D3

L5, S5, D5, V9

S3, L3, D3
S5, L5, D5, V9

- 16
x
© 1
g 5 A>T BT
kS]
®
= 60
z
S
g 40
K P—B P->A
> 20
(o

0

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

Stroke [% of max]

100
_ 17
x
©
£ 80 —7
5
& AT B>1 |
z
k]
o 40
o
3 P-»B \( P—>A
=2 20
o

\ /

-100 -80 -60
DHZO
100
5
L
= 50
€ i 4
> T 3
L 30 =
© | |
- / ///, il / )
2 10 =
[T 1
LT ]
—’/—-\
B 1

/
10 30 70 100 200 300

Valve pressure drop Ap [bar]

DHzZO
350

ol |
ol 11|

140

70/
///

0 16 32 48 64 80
Flow rate [l/min]

Valve pressure drop Ap [bar]

F165

-40

Flow rate [I/min]

Valve pressure drop AP [bar]

-20 0

20 40 60 80 100

Stroke [% of max]

DKZOR
300
200 7
TN
T 6

100

50

30

10

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

350

280 \\ \

210

6 7
140
70 /
/
0 40 80 120 160 200

Flow rate [l/min]
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8.4 Response time

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

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

DHZO Step signal [%] DKZOR Step signal [%]
100 Y~ To-100 100 0-100
® 075 P 075
% 50 % 50
@ 0-50 @ 0-50
5 2 Vs
o (]
25 / IR 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]
8.5 Bode diagrams
DHZO DKZOR
1 =10% <— 90% nominal stroke +2 _ +2 —
2 =50% + 5% nominal stroke 3 &
0 N 19) 0 19)
= N 2 = g
S, i) g i)
o 3 3 9o - 3
g N2 ] &8 5 3 o
2 S T =
E 1 2 E 1 2
a 90° kol 90°
IS IS
< <
45° 45°
1 o 1L .
10 50 100 200 10 50 100 200
Frequency [Hz] Frequency [Hz]
8.6 gperatloln ag dthrc|>ttle val\;e . Max flow SPOOL TYPE
ingle solenoid valves configuration Ap= 15bar [I/mi L3 L5
51 and 53 can be used as simple P ar [imin] L4 u 2 S3 S5
throttle valves: DHZO 4 16 28 60 100
Pmax = 250 bar (option /Y advisable)
DKZOR - - - 160 | 260

| 9| HYDRAULIC OPTIONS

B =
Y

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

This option is mandatory if the pressure in port T exceeds 210 bar.

ELECTRICAL CONNECTION

10.1 Solenoid connector - supplied with the valve 10.2 LVDT transducer connector - supplied with the valve
PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply 2m= 1|TR Output signal
2 | COoIL Power supply g O%H 2 | VT- Power supply -15VbC @
3 | GND Ground 1= 3 | VT+ Power supply +15VbC
4 | GND Ground

F165
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11] FASTENING BOLTS AND SEALS

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

12| INSTALLATION DIMENSIONS [mm]

DHZO-T

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table PO05)
(for /Y surface 4401-03-03-0-05 without X port)

DHZO-T-05

38

15 66 131

(1) = Air bleeding [ °

DKZOR-T

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

= c=FLrl
s

1345 100 13

(@ =Airbleeding [~ ¢ 1

Mass [kg]
DHZO-T-05 19
DHZO-T-07 2,6
DHZO-T-07
666 666 345
o == —
FEl + [E
= \,/‘_\ —
— e Y]
ﬂc: are i e— ©
m®
i N |e—
L |
T
90.5 66 131
Mass [kg]
DKZOR-T-15 3,8
DKZOR-T-17 45

DKZOR-T-17

345

o
f

134.5 100 925

Note: for option /B the solenoid and the LVDT transducer are at side of port A

13| RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

GS230 E-BM-TEB digital driver
GS240 E-BM-TES digital driver

FS900 Operating and maintenance information for proportional valves

GS500 Programming tools

GS510 Fieldbus

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves

06/24
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Digital proportional directional valves high performance

piloted with on-board driver, two LVDT transducers and positive spool overlap

atos A

——=CONNECT

Q,F\"I" &

SMART TUNING

P/

CONTROL

@ Valve body
@ Main stage Spool
® Pilot valve

® On-board digital driver

Fieldbus connectors
® Main connector

@ Pilot valve LVDT transducer
® Main stage LVDT transducer

@ Bluetooth/USB connection

DPZO-LES-SN-BP-271

1] MODEL CODE

| DPZO

LES

g

Proportional
directional valve, piloted

LEB = basic on-board digital driver
LES = full on-board digital driver

Alternated p/Q controls, see section [10]:

SN = none
Only for LES:

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

10-Link interface, only for LEB, see section|8]:

NP = Not present

IL =10-Link

Fieldbus interfaces, only for LES, see section[9]:

NP = Not present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

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

[NPJ-[2

-] [sl1[s1)

Valve size ISO 4401:

Table FS175-9/E

DPZO-LEB, DPZO-LES

Digital proportional directional valves high
performance, piloted, 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.

LEB basic execution with analog reference
signal or IO-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
LES full execution which includes also
optional alternated p/Q controls and fieldbus
interfaces for digital reference signals, valve
settings, and real-time diagnostics.

Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC

software.

Size: 10 + 35 - ISO 4401

Max flow: 180 + 3500 I/min

Max pressure: 350 bar

*

Seals material,
see section [15]:

- =NBR
Series PE = FKM
number BT = NBR low temperature

Safety options TUV certified - only for LES (3):

U = safe double power supply

K = safe on/off signals
See section [11]

SAFETY

CERTIFIED

Bluetooth option (2), see section [6]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (3):

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

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting (standard for DPZO-1)

1=10 2=16 4=25 4M=27 6=32 8=35
i _ ) Electronic options (3), not available for LEB-SN-IL:
Configuration (1): Standard Option /B C = current feedback for pressure transducer 4+20mA
A B D4 N (only LES-SP, SF, SL)
R mi% R X F = fault signal
ns= L o v < > 11l I = current reference input and monitor 4+20mA
poT b ¢ - PoT Q = enable signal
I By a8 Z = double power supply (only for LES), enable, fault and
72 = Mz]d bl EF;EEIV R monitor signals - 12 pin connector
- T T I T T
(2) P b a P T Spool si 3 5 5 5
A5 3 < pool size:
ST m Spool type: LLssD LDLSD LSD LSD
73 = iy < > Ay Configuration: 71,73 71,73 71,73 72
P T b a P T DPZO-1 = - 100 - -
Spool type, regulating characteristics, see section|1s]: BE;gi = 160 42128 ) 42128
L =linear S = progressive DPZ0-4M ; R 550 R 550
DL = differential-linear D = differential-progressive DPZO-6 = - - 640 -
P-A=Q, B-T=Q/2 P-A=Q, B-T=Q/2 DPZO-8 = - - 1200 -

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

P-B=Q/2 AT=Q

Nominal flow (I/min) at Ap 10bar P-T (see section [13])

(1) For regenerative circuit select configuration 71 or 73 with specific spools D9 or L9, see section [2]
For p/Q control select configuration 73 with spools L,S,D, or specific spools Q5, V9, see section E

(2) Only for DPZO sizes 2, 4, 4M with spools L5, S5 or D5 see 16.4

FS175

(3) For possible combined options, see section
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@ SPOOLS SPECIFIC FOR REGENERATIVE CIRCUIT - for valve model code and options, see section

Il ] :

For regenerative circuit

(additional external check

valve required)

see 16.1 - diagram 26

For regenerative circuit

internal to the valve

see 16.1 - diagram 27

| DPzO |-| LES |-[SN|-[NP|-[2] | 71-L9
Configuration and spool:
A B P4 A B Pd
71-D9 o 1lX T Tj‘%ﬁﬁ 71-L9 A X X T?%%Q
P T b P T b D9
A B Pd A B Pd 0
MTRATICK M SA IOk L] £
73-D9 Mx H.“ Ti%%ﬁ 73-L9 A <]
P T b P T b
Spool type and size: D9 L9
DPZO-1 = 100 -
DPZO-2 = 250 250 Lo
DPZO-4 = 480 -
DPZO-4M = 550 -
DPZ0-6 = - -
DPZ0O-8 = - -
Nominal flow (I/min) at Ap 10bar P-T

E SPOOLS SPECIFIC FOR ALTERNATED p/Q CONTROL - for valve model code and options, see section [ 1]

| DPzOo |-| LES |-[sN|-[NP|-[2] | 73-L9 [/[*|/[xl/[x] [+ /] *
Configuration and spool:

A8 M m For alternated P/Q control
73-Q5 M X H X )I‘i%% 73-V9 il < as see 16.1 - diagram 28

P T b PT b

Spool type and size: V9 Q5
DPZO-1 = 100 100
DPZ0O-2 = 250 250
DPZ0O-4 = 480 480 For alternated P/Q control
DPZ0O-4M = 550 550 A of injection cycle in plastic
DPzZ0O-6 = 640 - V9 machinery
DPZO-8 = 1200 - S8% see 16.1 - diagram 29
Nominal flow (I/min) at Ap 10bar P-T

| 4| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).

Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the

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

E VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500
5.1 Atos CONNECT mobile App

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

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

. GETITON
. Google Play

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

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

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

5.2 E-SW-SETUP PC software

FS175

Bluetooth or USB connection

E-A-BTH adapter )
mobile App

E-A-SB-USB/OPT isolator
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| 6| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

SMART TUNING

Smart tuning allows to adjust the valve dynamic response in order to match different performance requirements.
The valve is provided with 3 factory settings for the spool control:

-dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for directional valves
- balanced average response time and sensitivity suitable for major applications
-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [28].

For Response time and Bode diagrams see section [16].

I0-LINK - only for LEB, see tech. table GS520

|O-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The I0-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

| 9| FIELDBUS - only for LES, see tech. table GS510

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

ALTERNATED p/Q CONTROLS - only for LES, see tech. table FS500

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

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

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

[11] SAFETY OPTIONS - only for LES

ey N

Atos range of proportional directional valves, provides functional safety options /U and /K , SAFETY

designed to accomplish a safety function, intended to reduce the risk in process control systems.
CERTIFIED

They are TOV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e

Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting
the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

IEC 61508

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200
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12| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Valve model DPZO-*-1 DPZO-*-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
andsize o enerative o PIQ | D9, V8, Q5 D9, L9, V9, Q5 D9, V9, Q5 V9
Nominal flow Ap P-T  [I/min]
) Ap= 10 bar 100 160 250 480 550 640 1200
Ap= 30 bar 160 270 430 830 950 1100 2000
Max permissible flow 180 400 550 1000 1100 1600 3500
Piloting pressure [bar] min. = 25; max = 350 (option /G advisable for pilot pressure > 150 bar)
Piloting volume [cm3] 1,4 3,7 9,0 11,3 21,6 39,8
Piloting flow (2) [I/min] 1,7 3,7 6,8 8 14,4 20
Leakage (3) Pilot [cm®/min] 100/ 300 100 / 300 200 /500 200/ 600 900 / 2800 900 / 2800
Main stage [I/min] 0,15/0,5 0,2/0,6 0,3/1,0 0,3/1,0 1,0/3,0 12/36
Response time (4) [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

(1) For different Ap, the max flow is in accordance to the diagrams in section 16.2
(2) With step reference input signal 0 +100 %

(3) At p = 100/350 bar

(4) 0-100% step signal see detailed diagrams in section 16.3

FS175
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14| ELECTRICAL CHARACTERISTICS

Power supplies Nomlir?al . 24 Vbe ) .
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3+:33Q
’ . Voltage: range =10 VDC (24 VMAX tolerant Input impedance: Ri > 50 kQ
Analog input signals Curregnt: range +20 mA ( ) Insut imgedance: Ri = 500 Q

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA

current +20 mA @ max 500 Q load resistance

Enable input

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

Fault output

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

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

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for LES);
spool position control (SN) or pressure/force control (SP, SF, SL) by P.1.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Communication interface

EtherCAT
POWERLINK
EtherNet/IP
PROFINET 10 RT/IRT

EN50325-4 + DS408 |[EN50170-2/IEC61158 | IEC 61158

USB 10-Link CANopen PROFIBUS DP

Interface and System
Atos ASCII coding  |Specification 1.1.3

Communication physical layer

not insulated SDCI
USB 2.0+USB OTG |class port B

optical insulated optical insulated Fast Ethernet, insulated
CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

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

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid

normal operation

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

contamination level

longer life

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

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

ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
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DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

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

100
P>B|P—>A
_— A—>T|B—T
£ 3\ 2A /3
T 60
2 1 1 4A
2B
3 20 N
E N
g 43\\ /
0 \S /
-100 -80 -60 -40 20 O 20 40 60 80 100
Stroke [% of max]
DPZO-1:
1=1L5 2A=DL5 P—=AA—=T)
3=S5 2B=DL5 (P—B,B—T)
4A=D5 (P—>A A—T)
4B=D5 (P—>B,B—T)
250
Pl-»>B|P—>A
A—>T|B—T
= 200
£ 9A
= 15010
S
5 9B 8 8 /
é 100 [N 1A
3 N A
& 50 3
. N\ | /
100 -80 -60 -40 20 O 20 40 60 80 100
Stroke [% of max]
DPZO-2:
8=15 9A=DL5 P—=AA—=T)
10=S5 9B=DL5 (P—B,B—T)
11A=D5(P—>A A—T)
11B=D5(P—>B,B—T)
600
Pl—>B|P—>A
\ R Vi
= 480
£ 17A
< se0| 12
2 \16 16 /19A
E«? 240N 17B 18
=l
§ 190 19BN
0 \§§ V
-100 -80 60 -40 20 O 20 40 60 80 100
Stroke [% of max]
DPZO-4M:
16=0L5 17A=DL5 (P—=A A—T)
18=S5 17B=DL5 (P—B,B—T)
19A=D5(P—>A A—T)
19B=D5(P—B,B—T)
Note:

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

Reference signal 102 : E&?n\ﬁ\ } P—A/B—T

+-10V

Reference signal 1O2+ 4 mA } P—-B/A—=T
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Regulated flow [I/min] Regulated flow [I/min]

Regulated flow [I/min]

Regulated flow [I/min]
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DPZ0-4:
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15A=D5(P—-A A—T)
15B=D5(P—-B,B—T)
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DPZ0-6:
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720
23 23 25
480 o 21
240
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DPZO0-8:
23=15 24=S55
25 =D5
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26 = differential - regenerative spool D9
(not available for valve size 32 and 35)

D9 spool type with a fourth position specific to
regenerative circuit, performed by means of an
additional external check valve.

Al |B pd
T T
R
Pl T b
ro
Application ) — 1B
example

27 = linear - internal regenerative spool L9
(available only for valve size 16)

L9 spool type with a fourth position specific to
perform a regenerative circuit internal to the valve.

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

Q5 spool type is specific for alternate P/Q controls
in combination with /S* option of digital on-board
drivers, (see tech. table FS500).

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 regu-
lations in several applications.

29 = differential - progressive spool V9

V9 spool type is specific for alternate P/Q controls in
combination with S* option of digital on-board dri-
vers, (see tech. table FS500).
This spool is specially designed to manage the
whole injection cycle in plastic machinery, thanks to
the following specific features:

- strong meter-in characteristic to allow the pressure
control in A port during the holding pressure (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 during
the plasticizing phase, to discharge big volumes
from high differential injection cylinders with low
pressure drops and permitting the contemporary
oil suction from tank

FS175

Regulated flow [% of max]

Regulated flow [% of max]
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16.2 Operating diagrams

Flow /Ap diagram
stated at 100% of spool stroke

600
500
400 3

300
e
B

200

Flow rate [I/min]

100

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

3500 v
3000
2500

2000 7
1500

1000

Flow rate [I/min]
N\

/6

10 30 70100 200 300

Valve pressure drop Ap [bar]

16.3 Response time

1400
1200
1000
800 5 A
= 600
£
g 400
2
o
[
10 30 70 100 200 300
Valve pressure drop Ap [bar]
DPZO-1:
1 = spools L5, S5, D5, DL5, D9, V9, Q5
DPZO-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

DPZO-8:
7 = L5, 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.

DPZO-1 Step signal [%]
DPZ0-2 123
100 e =
/.*10-100 3N
< 75 -1 e
& 0-75 o
) N
o 1 s
F 90 - 0-50
° 8
o A
& 1 o
25 )/~ 0-25
N\ N\ 23
0 15 30 45 60 750 15 30 45 60 75
Time [ms]

Step signal [%]

DPZ0-6 123
100 A4==""7J0-100] [ N\,
L N
— 75 ;
2 7 075 s
© // o
< 1
g o0 050 o
B \\\‘
o] \
a 1 N
@25 025 X
1 \1 \ 1\2.3

0 25 50 75 100 1250 25 50 75

Time [ms]
2 = balanced (*)

100 125

1 = dynamic 3 = smooth (*)

100

75

50

Spool stroke [%]

25

100

75

50

Spool stroke [%]

25

DPZO-4 Step signal [%)]
DPZO-4M 123
/0100 | N\
/1 N
Y 0-75 N
1 o
45/" 0-50 N
/s
0-25 N
NN\ N\ N\
0O 20 40 60 80 1000 20 40 60 80 100
Time [ms]
DPZO-8 Step signal [%]
23

0-100

0-75 \

0-50

1 o
0-25
NN N N\ 2h3
0 30 60 90 125 1500 30 60 90 120 150
Time [ms]

(*) Response time is represented only for 0-100% step; for intermediate steps, the

response time increment of presets 2 (balanced) and 3 (smooth) with respect to the
preset 1 (dynamic) is proportional to the step amplitude of the reference input signal

16.4 Configuration 72

Only for DPZO sizes 2, 4, 4M with spools L5 or S5: in central position the leakages P-A and P-B are drained to tank, avoiding the drift of

cylinders with differential areas.

FS175
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HYDRAULIC OPTIONS

Solenoid, on-board digital driver and LVDT transducer at side of port B of the main
stage (side A of pilot valve). For hydraulic configuration vs reference signal, see 16.1

Internal drain (through port T).

Pilot and drain configuration can be modified as shown in the functional scheme
here aside. For detailed view of plugs position, see section [25]

The valve’s standard configuration provides internal pilot and external drain.

External pilot (through port X).

Pilot and drain configuration can be modified as shown in the functional scheme
here aside. For detailed view of plugs position, see section [25]

The valve’s standard configuration provides internal pilot and external drain.

Pressure reducing valve ® with fixed setting, installed between pilot valve and main
body. Reduced pressure setting:

DPZ0O-1, DPZ0O-2, DPZ0O-4(M), DPZO-6 and DPZO-8 = 40 bar

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

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

ELECTRONIC OPTIONS - not available for LEB-SN-IL

Functional Scheme - example of configuration 71

m 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

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, spool position transducer broken, etc. - see 20.9 for signal specifications.

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

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

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

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the

solenoid is zeroed and the valve’s spool moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 20.7 for signal spe-

cifications.

This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see above option /F

Enable input signal - see above option /Q

Repeat enable output signal - only for LEB-SN-NP (see 20.8)

Power supply for driver’s logics and communication - only for LES (see 20.2)

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

POSSIBLE COMBINED OPTIONS

Hydraulic options:
all combination possible

Electronic options - Standard versions: Electronic options - Safety certified versions:
LEB-SN, LES-SN LES-SP, SF, SL LES-SN LES-SP, SF, SL
[FI,1Q, 1Z /Cl /WU, NIK /C/U, /U, [CI/U, [C/K, NIK, [CI/K

Note: /T Bluetooth adapter option can be combined with all other options
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For LEB-SN-IL signals see section [21]
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 20.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for LES with /Z option and for LES-SP, SF, SL with fieldbus
The power supply for driver’s logic and communication must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V
capacitance to single phase rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers.

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Pressure or force reference input signal (F_INPUT+) - only for LES-SP, SF, SL

Functionality of F_INPUT+ signal (pin 7), is used as reference for the driver pressure/force closed loop (see tech. table FS500).

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Pressure or force monitor output signal (F_MONITOR) - only for LES-SP, SF, SL

The driver generates an analog output signal proportional to alternated pressure/force control; the monitor output signal can be software set
to show other signals available in the driver (e.g. analog reference, force reference).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for LEB-SN-NP with /Z option
Repeat enable is used as output repeater signal of enable input signal (see 20.7).
Fault output signal (FAULT) - not for standard and /Q

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

20.10 Remote pressure/force transducer input signal - only for LES-SP, SF, SL

20.11 Multiple PID selection (D_INO and D_IN1) - only NP execution for LES-SP, SF, SL

Analog remote pressure transducers or load cell can be directly connected to the driver (see 22.5).

Analog input signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 + 20 mA for /C option.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Refer to pressure/force transducer characteristics to select the transducer type according to specific application requirements (see tech
table FS500).

PID SET SELECTION
Two on-off input signals are available on the main connector to select one of the four pressure

(force) PID parameters setting, stored into the driver. PIN SET1 | SET2 | SET3 | SET4
Switching the active setting of pressure PID during the machine cycle allows to optimize the

system dynamic response in different hydraulic working conditions (volume, flow, etc.). 9 0 24 Voo 0 24 Voo
Supply a 24 Vbc or a 0 VDC on pin 9 and/or pin 10, to select one of the PID settings as indica- 10 0 0 24Vos | 24 Voo
ted by binary code table at side. Gray code can be selected by software.
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@ 10-LINK SIGNALS SPECIFICATIONS - only for LEB-SN-IL

21.1 Power supply for I0-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for IO-Link communication.
Maximum power consumption: 2 W
Internal electrical isolation of power L+, L- from P24, N24

21.2

21.3

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-
10-Link data line (C/Q)
C/Q signal is used to establish communication between |O-Link master and valve.

22| ELECTRONIC CONNECTIONS

For electronic connection of certified safety options /U see tech. table FY100 and /K see tech. table FY200

22.1 Main connector signals - 7 pin Standard, /Q and /F options

PIN | Standard Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Vbc Input - power supply
B |VO0 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 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 Voc) Output - on/off signal
G |EARTH Internally connected to the driver housing
22.2 Main connector signals - 12 pin /Z option and LES-SP, SF, SL
PIN | LEB-SN /Z | LES-SN /Z . LES-SP, SF, SL TECHNICAL SPECIFICATIONS NOTES
Fieldous | NP
1 |V+ Power supply 24 Vbc Input - power supply
2 |vVo 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 [vio VLo |vo
4 |Q INPUT+ Flow reference input signal: +10 Vbc / £20 mA maximum range Input - analog signal
- Defaults are 10 Voc for standard and 4 + 20 mA for /I option Software selectable
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 Vbc / £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
E 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 repeater 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 - on/off 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
1Al CQULT refer‘r?/?_(t)o. VLO Vo 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

FS175

PROPORTIONAL VALVES

134



22.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for LEB-SN-IL

PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 | L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for 10-Link communication Gnd - power supply
4 | C/Q |0-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

22.4 Communications connectors - @

USB connector - M12 - 5 pin always present

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 |+6V_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 |45V 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

(1) Shield connection on connector’s housing is recommended

€ €2 BC fieldb

us execution, connector - M12 - 5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | CAN_SHLD | Shield
2 |notused |(Ch-(C2 pass-through connection (2)
3 | CAN_GND | Signal zero data line
4 | CAN_H Bus line (high)
5 | CAN_L Bus line (low)

() (€2 EH, EW, El, EP 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

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

PIN | SIGNAL TECHNICAL SPECIFICATION NOTES SP, SL - Single transducer (1) SF - Double transducers (1)
Voltage Current Voltage Current
1 | VF +24V Power supply +24Voc Output - power supply Connect Connect Connect Connect
1st signal transducer: Input - analog signal
2 | TR +10 Vbc / £20 mA maximum range Software selectable Connect Connect Connect Connect
3 | AGND gr?gqggga%nd for transducer power Common gnd Connect / Connect /
2nd signal transducer: Input - analog signal
4 |TR2 +10 Vbc / £20 mA maximum range Software selectable / / Connect Connect
5 |NC Not connect / / / /

(1) Single/double transducer configuration is software selectable

Remote pressure transducers connection - example

for SP option

ZH-5PM/1.5

Voltage signal Current signal
1 JvF+2av] 1 v+ 1 v+
2 |TR1 4 TR 3[R
3 |AGND 3 |vo 4 |[NC
4 |NC 2 [NC 2 [NC
5 [NC 5 [NC 5 [NC

to be connected
to electronic driver

“. ZBE-08

to be connected
to pressure transducer E-ATR

VF+24V [ 1 [V+ 1 |v+
TR2 4R 3R
3[AGND |3 |VO 4 [NC
i
:
1
(4] i
1
1
!
i
1
1
1

for SF option

Voltage signal Current signal

VF+24V [ 1 [+ 1]v+
TR1 4 |TR 3[R
AGND |3 ]Vo 4[NC

'
Voltage signal

to be connected
to electronic driver

to be connected
to pressure transducer E-ATR

Note: pin layout always referred to driver’s view
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22.6 LEB-SN-NP connections layout

DRIVER OVERVIEW

atosbH
| | | |
MAIN CONNECTORS
. ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)
- | r Standard, /Q, /F
g S
pat1/|  —eo - |
ZH-7P [ ZH-12P
7 pin - plastic 12 pin - plastic
—T ] ® B
2 . i | Q
o Male-7pin(2) male- 12 pin(2) o £ []
pG11/ ~76 — I ~100 |\Pate

TRANSDUCER CONNECTOR

atosbH MAIN STAGE

SPOOL POSITION

DO NOT REMOVE

BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-A-BTH
Bluetooth adapter

e, T[]
58

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

(/m [———) Tightening torque:

M &—— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

22.7 LEB-SN-IL connections layout

(2) Pin layout always referred to driver’s view

DRIVER OVERVIEW

atosH |

T

i

® ®
fj

ZM-5PF
5 pin - metallic

10-Link

- @

male - 5 pin (1)

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

7’777@
\
1

\

\

\

L.

female (2)

E-A-BTH
Bluetooth adapter

S (0

58

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

2 =1
E ~ 50

(/m [———) Tightening torque:

o 8@@

USB cap

@ &=——— 0,6 Nm

TRANSDUCER CONNECTOR

atosbH

A SPOOL POSITION
MAIN STAGE

DO NOT REMOVE

(0
1

(1) Pin layout always referred to driver's view
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22.8 LES connections layout

DRIVER OVERVIEW

@atosh @ ®atosh ®

Q9 ©8
©

SN SP, SF, SL

MAIN CONNECTORS

ZM-7P ZM-12P
7 pin - met 12 pin - metallic (1)
r Standard, /Q, /F
l
PG11

ZH-12P

)
ZH-7P
7 pin - plastic AP 12 pin - plastic
S o —
Q : I | 2 =
%l s male-7pin(2) male - 12 pin (2) © é% [ ]
=

PG11/ ~76 I ~ 100 1\PG16
FIELDBUS CONNECTORS
CANopen CANopen
ZM-5PF @ @ ZM-5PM E-TRM-BC-M12/5PM
oI d "~ |
~ 58
male (2) |
i
PROFIBUS DP |
E-TRM-BP-M12/4PF ZM-5PF/BP @ }
55 | |
Terminator male (2) } }
EtherCAT ‘ ‘ EtherCAT
POWERLINK 1 POWERLINK
EtherNetIP | I | EtherNetIP
PROFINET | | PROFINET
\ \
i ‘ ZM-4PM/E
8 @ 777777 B Liii@ 8
Q Q
female - INPUT (2) female - OUTPUT (2)

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR
Bluetooth/USB

E-A-BTH E-C-SB-USB/M12
ZH-5PM/1.5 or ZH-5PM/5 Pressure/Force Blustooth adapter USB CABLE - length 4m
SINGLE PRESSURE/FORCE transducers - R — o TR
TRANSDUCER CABLE - SP, SL _ - *I w |IIG- QI " ==
cable length 1,5m or 5m ® atosb @ | 58
g | female (2)
female (2) (/m (—— Tightening torque:
ZH-5PM-2/2 ——2 0,6 Nm
DOUBLE PRESSURE @ '
TRANSDUCERS CABLE - SF DO NOT

cable length 2m REMOVE

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements (2) Pin layout always referred to driver's view

22.9 Diagnostic LEDs - only for LES
Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK EtherNet/IP PROFINET

L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT
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23] IN/OUT FIELDB

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

US COMMUNICATION CONNECTORS

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

24.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

€

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LIYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY

or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

7 x 0,75 mm? max 20 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type to solder to solder
Protection (EN 60529) IP 67 IP 67
24.2 Main connectors - 12 pin
CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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
24.3 10-Link connector - only for LEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) Zm-5PF
Type 5pin female straight circular
Standard M12 coding A - IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529) 1P 67
24.4 Fieldbus communication connectors
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) EH EtherCAT, EW PP%",EE'E%!‘(';’)
CODE (€D zm-5PF (€2) Zm-5PM (C) ZM-5PF/BP | (C2) ZM-5PM/BP C) €  Zm-aPME
Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yp straight circular straight circular straight circular straight circular straight circular
Standard M12 coding A — I[EC 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 6+8 mm Pressure nut - cable diameter 6+8 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)

IP67

IP 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

24.5 Remote pressure/Force transducer connectors - only for SP, SF, SL

(2) Internally terminated

CONNECTOR TYPE SP, SL - Single transducer SF - Double transducers
CODE ZH-5PM/1.5 ‘ ZH-5PMI/5 ZH-5PM-2/2
Type 5 pin male straight circular 4 pin male straight circular
Standard M12 coding A - IEC 61076-2-101 M12 coding A - IEC 61076-2-101
Material Plastic Plastic
Connector moulded on cables
Cable gland 1,5 m length ‘ 5 m length Connector moulded on cables 2 m length
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
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25/ 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 @.

DPZO-4 Pilot channels Drain 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 @.

DPZO0-6 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 ®.

DPZO-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
N ISO 4401: 2005
DPZO-LES-*-1 Mounting surface: 4401-05-05-0-05 (see table P005)
50 B 125 Cc 20
© ©
© © <
8] ®
30 125 130
285 70
DPZO-*-1 A B (1) C(1) E (air bleeding) Mass [kg]
LEB-SN-IL 256 60 -
LEB-SN-NP 256 100 ;
LES - SN - NP, BC, BP, EH 256 100 58 — 9,8
LES - SN - EW, EI, EP 271 100 58
LES-SP, SF, SL-* 271 100 58

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

DPZO-LEB-*-2 1SO 4401: 2005
* :
DPZO-LES-*-2 Mounting surface: 4401-07-07-0-05 (see table PO05)
20 C 125 B 50
@
i
i)
E
m
ATTB Vi
" o i a
144 43
92
DPZO-*-2 A B (1) c(1) E (air bleeding) Mass [kg]
LEB-SN-IL 237 60 -
LEB-SN-NP 237 100 -
LES - SN - NP, BC, BP, EH 237 100 58 |_ 3 14,4
LES-SN - EW, El, EP 252 100 58
LES-SP, SF, SL-* 252 100 58
Option /G +30 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage
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DPZO-LEB-*-4

ISO 4401: 2005

DPZO-LES-*-4 Mounting surface: 4401-08-08-0-05(see table PO0S)
DPZO-LEB-*-4M
. ISO 4401: 2005
DPZO-LES-*-4M  wounting surface: 4401-08-08-0-05(see table POOS)
ports A, B, P, T @ 32mm
20 C 125 B 50
\(z)\ @
0T
kil
IS
E
=L X KB | o
. I < <
18.5 " v
147 191 47
385 118
DPZO-*-4 and DPZO-*-4M A B(1) | C(1) |E(arbleeding)| Mass [ka]
LEB-SN-IL 266 60 }
LEB-SN-NP 266 100 -
LES - SN - NP, BC, BP, EH 266 100 58 — 19.4
LES - SN - EW, EI, EP 281 100 58
LES-SP, SF, SL -~ 281 100 58
Option /G +30 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

DPZO-LEB-*-6
DPZO-LES-*-6

20 C

I1SO 4401: 2005
Mounting surface: 4401-10-09-0-05 (see table P005)

125

B

50

g
rrt

)

202

132
I
| |
[ T o L
X A [ o)
[ <
w2 T —
160 275 60
495

DPZO-*-6 A B (1) c(1) E (air bleeding) Mass [kg]
LEB-SN-IL 308 60 -
LEB - SN - NP 308 100 -
LES - SN - NP, BC, BP, EH 323 100 58 [_ 3 43,4
LES-SN - EW, El, EP 323 100 58
LES - SP, SF, SL - * 323 100 58
Option /G +40 - +0,9

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage
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DPZO-LEB-*-8

ISO 4401: 2005

1
{]

DPZO'LES'*'S Mounting surface: 4401-10-09-0-05 (see table P0O05)
20 C 125 B 50
g
ni

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 22.6, 22.7 and 22.8
(2) Space required for connection cable and for connector removal

160

L
i

S

165

DPZO-*-8 A B (1) c(1) Mass [kg]
LEB-SN-IL 402 60 -
LEB - SN - NP 402 100 -
LES - SN - NP, BC, BP, EH 402 100 58 80,4
LES - SN - EW, El, EP 417 100 58
LES-SP, SF, SL-* 417 100 58
Option /G +40 - +0,9

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port B of the main stage

27] FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050
1-10 |4sockethead screws M6x40 class 12.9 Diameter of ports A, B, P, T: & 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130
2-16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
B 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112
4 =05 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: & 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
DPZO 4 OR 3137
M = 27 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 32 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144
6= 32 |8 sockethead screws M20x80 class 12.9 Diameter of ports A, B, P, T: & 34 mm (max)
- Tightening torque = 600 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 156
g _ 35 |0 socket head screws M20x100 class 12.9 Diameter of ports A, B, P, T: & 50 mm (max)
- Tightening torque = 600 Nm 2 OR 3056

Diameter of ports X, Y: @ =9 mm (max)
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Table F175-22/E

Proportional directional valves high performance

piloted, with two LVDT transducers and positive spool overlap

Cce

® Cb”@

DPZO-L-271
@ Valve body @ Pilot valve LVDT transducer
@ Main stage Spool (® Main stage LVDT transducer
® Pilot valve ® Pilot valve solenoid

DPZO-L

Proportional directional valves, piloted, with
two LVDT position transducers and positive
spool overlap for best dynamics in
directional controls and not compensated
flow regulations.

The valves operate in association with
digital off-board divers, see section [3].

The two LVDT transducers (pilot and main
stage) grant very high regulation accuracy
and response sensitivity.

With de-energized proportional solenoids,
mechanical central position of the spool is
performed by centering springs

Spools regulation characteristics:

L =linear

S = progressive for fine low flow control

D and DL = differential, for control of actua-
tors with area ratio 1:2

D9 and L9 = for regenerative circuit

Q5 and V9 = for alternate P/Q control

Size: 10 + 32 - ISO 4401
Max flow: 180 + 1600 I/min

1] MODEL CODE OF STANDARD SPOOLS

oo [L]-[2] [ ]-[L]

Proportional
directional valve, piloted

L = two LVDT transducers

Valve size ISO 4401:
1=10 2=16 4=25 4M =27 6=32

Configuration:

Standard Option /B
A B P4 B9 A 8
M= 2 TT)()(i%Z‘ F;E"lf TT)()(
P T b 0 P T
A B[4 SN
. S ST
(1) T b 0 P T
A B M B9 4 8
e TG ?%4 F@r =D
P T b a P T

Spool type, regulating characteristics (2):

L= linear DL = differential-linear
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

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

Max pressure: 350 bar

Seals material,

see section[7]:
- =NBR
PE = FKM

BT = NBR low temperature

Series number

Hydraulic options (3):

B = solenoid and LVDT transducer at side of port B of
the main stage (side A of pilot valve)

D = internal drain

E = external pilot pressure

G = pressure reducing valve for piloting

Spool size: 3 5 5 5
Spool type: L,S,D L,DL, S, D L, S, D L, S, D5
Configuration: 71,73 71,73 71,73 72
DPZO-1 = - 100 - -
DPzO-2 = 160 250 - 250
DPZO-4 = - 480 - 480
DPZO-4M = - 550 - 550
DPZO-6 = - - 640 -

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

(1) Only for DPZO sizes 2, 4, 4M with spools L5, S5 or D5:
in central position the leakages P-A and P-B are drained to
tank, avoiding the drift of cylinders with differential areas

F175

(2) Spools for regenerative circuit or alternated P/Q control,
see section [2]
(3) All combination possible
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@ MODEL CODE OF SPOOLS FOR REGENERATIVE CIRCUIT OR ALTERNATED P/Q CONTROL - for valve model code and options, see sect. [ 1]

| DpbpPzo |- L 2 || m-L9 |/] A
Configuration and spool for regenerative circuit:
For regenerative circuit
A B P4 A B P4 (additional external check
T 3 1 %% D9 valve required)
71-D9 h x Thk 71-L9 o o[¥ . o
LT T VI T A see 8.1 - diagram 26
P T b P b
A B Pd A B P4
EIEEEE %% =R eI &
73-D9 EA N 1 73-L9 % < D‘ For regenerative circuit
P b internal to the valve
Lo see 8.1 - diagram 27
Configuration and spool for alternated P/Q control:
As M A8 A
3 % WRYAES! %
73-Q5 T [T J % 73-V9 T X J % For alternated P/Q control
PT b PT b see 8.1 - diagram 28
Q5
Spool size: D9 L9 ') Q5
DPZO-1 = 100 - 100 100
DPzO-2 = 250 250 250 250
DPZO-4 = 480 - 480 480
AM — ; [ 4 For alternated P/Q control
DPZ0O-4M = oy 550 550 of injection cycle in plastic
DPZO-6 = - - 640 - \£] machinery
see 8.1 - diagram 29
Nominal flow (I/min) at Ap 10bar P-T

| 3| OFF-BOARD ELECTRONIC DRIVERS

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

Drivers model E-BM-LEB E-BM-LES
Type digital digital
Format DIN-rail panel DIN-rail panel
Tech table GS230 GS240

| 4| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for futher details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)

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

REACH Regulation (EC) n°1907/2006

F175
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5] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DPZO-L-1 DPZO-L-2 DPZO-L-4 DPZO-L-4M DPZO-L-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
regenerative or P/Q D9, V9, Q5 D9, L9, V9, Q5 D9, V9, Q5 L]

Nominal flow Ap P-T [I/min]

M Ap= 10 bar 100 160 250 480 550 640

Ap= 30 bar 160 270 430 830 950 1100

Max permissible flow [l/min] 180 400 550 1000 1100 1600

Piloting pressure [bar] min. = 25;  max = 350 (option /G advisable for pilot pressure > 150 bar)

Piloting volume [cm3] 1,4 3,7 9,0 11,3 21,6

Piloting flow (2) [I/min] 1,7 3,7 6,8 8 14,4

Leakage (3) Pilot [cm®min] 100/ 300 100/ 300 200 /500 200/ 600 900 / 2800
Main stage [I/min] 0,15/0,5 0,2/0,6 0,3/1,0 0,3/1,0 1,0/3,0

Response time (4) [ms] <50 <60 <80 <85 <90

Hysteresis < 0,1 [% of max regulation]

Repeatability

+ 0,1 [% of max regulation]

Thermal drift

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

(1) For different Ap, the max flow is in accordance to the diagrams in section 8.2
(2) With step reference input signal 0 +100 %

(3) At p = 100/350 bar

| 6] ELECTRICAL CHARACTERISTICS

(4) 0-100% step signal see detailed diagrams in section 8.3

Max power consumption 30 W
Max. solenoid current 2,6 A
Coil resistance R at 20°C 3+33Q

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

IP65 with mating connectors

Duty factor

Continuous rating (ED=100%)

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

Seals, recommended fluid temperature

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

+50°C

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

Recommended viscosity

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

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level

longer life

1SO4406 class 16/14/11

NAS1638 class 5

www.atos.com or KTF catalog

Hydraulic fluid

Suitable seals type

Classification Ref. Standard

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

- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
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DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

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

100
P>B|P—>h
— A—>T|B—>T
£ 3\ 2A /3
2 60
L2 1 4A
2B
3 10 N
RN
g 43\\ /
0 \S /
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-1:
1=1L5 2A=DL5 P—>A A—T)
3=S55 2B=DL5 (P—>B,B—>T)
4A=D5 (P—>A A—T)
4B=D5 (P—>B B—T)
250
Pl->B|P—>A
A—>T|(B—T
T 200
g 9A
S 15010
kS)
2 100 2 : s /
© 11A
3 N A
2 50 3
. N\ | ~
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0-2:
8=L5 O9A=DL5 (P—>AA—>T)
10=S5 9B =DL5 (P—>B,B—T)
11A=D5(P —A A—T)
11B=D5(P—>B,B—T)
600
Pl>B|P—>a
\ A—>T|(B—>T /
= 480
E 17A
< se0| 12
3 \ 16 16 19A
E 240N 17B 18
©
=)
§ 100 198 N
0 \§§ V
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO-4M:
16=15 17A=DL5 (P—>A A—T)
18=S5 17B=DL5 (P—B,B—T)
19A=D5(P—>A A—T)
19B=D5(P—B,B—T)
Note:

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

++10V

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

. 0 +-10V
Reference signal 15 2 4 ma

} P—=B/A=T

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
7A
40 6
7B I~
0 §§ //
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-2:
5=13 7ZA=D3(P—>A A—=T)
6 =S3 7B=D3(P—B,B—T)
500
P—>B|P—>A
\ A—>T|B—>T /
400
13A
14
300 15A
13B \ 12 12 / 5
200
15B 14
100 \
0 ~N\ | Z
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZ0O-4:
12=15 13A=DL5 (P—A A—T)
14=85 13B=DL5 (P—B,B—T)
15A=D5P—=A A—=T)
15B=D5(P—B,B—T)
650
P—>B|P—>A
\ A—>T|B—>T /
520
390 2\ /
20 20 21
260
22B 22A
130 \
0 §§ //
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DPZO0-6:
20=15 22A=D5(P—A A—T)
21=S5 22B=D5(P—B,B—T)
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23 = differential - regenerative spool D9
(not available for valve size 32 and 35)

D9 spool type with a fourth position specific to
regenerative circuit, performed by means of an
additional external check valve.

==

A B %
SRR
b

[}
Application | 1B
example A

24 = linear - internal regenerative spool L9
(available only for valve size 16)

L9 spool type with a fourth position specific to
perform a regenerative circuit internal to the valve.

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

Q5 spool type is specific for alternate P/Q con-
trols in combination with /S* option of digital inte-
gral drivers, (see tech. table FS500).

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.

26 = differential - progressive spool V9

V9 spool type is specific for alternate P/Q controls
in combination with S* option of digital integral dri-
vers (see tech table FS500).

This spool is specially designed to manage the
whole injection cycle in plastic machinery, thanks
to the following specific features:

- strong meter-in characteristic to allow the pres-
sure control in A port during the holding pressu-
re (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
during the plasticizing phase, to discharge big
volumes from high differential injection cylinders
with low pressure drops and permitting the con-
temporary oil suction from tank

Regulated flow [% of max]

Regulated flow [% of max] Regulated flow [% of max]

Regulated flow [% of max]

100

23
80
A—>T P—>A /
60
40
P> B
20
B->T
0 \\ /\
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
100
24
80 \ /
60
40 P—>B A>T P—>A
20 /6 —» B
B—>T tfigenerative
0 N
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
1
0 25
80 \ A>T B—>T
60
40
P—» B\ P->A
20
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
100
26
0 7
A—>T BT /
60
40
P->B \( P—>A
20 \
0 /
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
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8.2 Operating diagrams

Flow /Ap diagram
stated at 100% of spool stroke

600 1400
500 1200
400 3 » 1000
300 800
= 2 5
£ 4
= 200 - = 600
E B €
s =
S 100 £ 400
=
o
[T
10 30 70 100 200 300 10 30 70 100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
3888 DPZO-1:
5500 1 = spools L5, S5, D5, DL5, D9, V9, Q5
2000 DPz0O-2:
. 2 = spools L3, S3, D3
g 1500 Pg 3 =spools L5, S5, D5, DL5, D9, L9, V9, Q5
= v
< // DPZO-4:
T 1000 4 = spools L5, S5, D5, DL5, D9, V9, Q5
5 6/ DPZO-4M:
= 5 = spools L5, S5, D5,DL5, D9, V9, Q5
DPZ0-6:

6 = L5, S5, D5, V9
10 30 70 100 200 300

Valve pressure drop Ap [bar]

8.3 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.

DPZO-1 DPZ0O-4
DPZ0O-2 Step signal [% DPZO-4M Step signal [%
100 P signal [%] 100 p signal [%]
0-100 0-100
— 75 — 75
&2 / Jo7s 2 0-75
_“g M)
2 50 2 50
&) 0-50 7 0-50
3 / z Ve
o o
o Q
w25 w 25
/' 0-25 0-25
0 15 30 45 60 750 15 30 45 60 75 0 20 40 60 80 100 O 20 40 60 80 100
Time [ms] Time [ms]
DPZ0O-6 Step signal [%]
100
0-100
75
0-75

V 0-50

Spool stroke [%]
(o)
o

n
o

/

0 20 40 60 80 1000 20 40 60 80 100
Time [ms]
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E HYDRAULIC OPTIONS Functional Scheme - example of configuration 71

B = Solenoid and LVDT transducer at side of port B of the main stage (side A of pilot m I
valve). For hydraulic configuration vs reference signal, see 8.1

D = Internal drain (through port T).

Pilot and 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.

E = External pilot (through port X). ’7
Pilot and drain configuration can be modified as shown in the functional scheme ﬂ
here aside. For detailed view of plugs position, see section [12] |
The valve’s standard configuration provides internal pilot and external drain. —

G = Pressure reducing valve @) with fixed setting, installed between pilot valve and
main body. Reduced pressure setting:

DPZ0O-1, DPZ0O-2, DPZO-4(M) and DPZO-6 = 40 bar ‘

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

ELECTRICAL CONNECTION - connectors supplied with the valve

10.1 Pilot valve solenoid connector 10.2 LVDT pilot transducer connector
PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply 2= 1 |TR Output signal
2 [colL | Power supply g o3 2 [VT- Power supply -15VbC @
3 | GND Ground 1= 3 |VT+ Power supply +15VDC
4 | GND Ground

10.3 LVDT main stage transducer connector

PIN| SIGNAL | TECHNICAL SPECIFICATION Connector code
ZBE-08

1 | PROG | Do not connect

2 |VT+ Power supply +15VDC
3 | AGND | Ground

4 | TR Output signal

5 | VT- Power supply -15VDC

11] FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050;
1-10 |4 sockethead screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
2- 16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
N 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112;
_ 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
DPZO 4=25 ' .
Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 3137,
B 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 32 mm (max)
am =27 | = i
Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144;
3o |Bsockethead screws M20x80 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)
- Tightening torque = 600 Nm 2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

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

DPZO-1 Pilot channels Drain channels

Internal piloting: blinded plug SP-X300F Dinx;
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 Drain 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 @.

DPZO-4 Pilot channels Drain channels

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

DPZO0O-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 .
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13| INSTALLATION DIMENSIONS [mm]

Mass [kg]

DPZO-L-1
DPZO-L-1 \

1SO 4401: 2005
Mounting surface: 4401-05-05-0-05 (see table P005)

666 345

8]
67
70
D =Airbleeding [0
Mass [kg]
135

DPZO-L-2
DPZO-L-2 \

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05 (see table P005)

345 666
n EE o
[ e—
[ e—

ZBE-08 —
[0
[

43

143
92

D =Airbleeding [ 0

Notes: the overall height is increased by 30 mm for /G option (0,9 kg);
for option /B the proportional solenoid and the LVDT transducer are at side of port B of the main stage
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DPZO'L'4 Mass [kg]
ISO 4401: 2005 | DPZO-L-4 \ 17,5
Mounting surface: 4401-08-08-0-05(see table PO05)
DPZO-L-4M
ISO 4401: 2005
Mounting surface: 4401-08-08-0-05(see table P005)
ports A, B, P, T @ 32mm
345 666
Yo}
[ — @
ZBE-08 ;IO
5 | x AiB 0] .
185 [ N
147 191 47
385 118
D =Airbleeding [0
DPZO'L'6 Mass [kg]
ISO 4401: 2005 DPZO-L-6 \ 425
Mounting surface: 4401-10-09-0-05 (see table P005)
%ﬁ 1
— It}
—i— °[] :

ZBE-08 f’

g (] ; ©; NI
N~
©

?L g R
{1 | : || =
[ < <
- . I )
23.2] ! 26
160 275 60 202
495
(1) = Airbleeding 0

Notes: the overall height is increased by 40 mm for /G option (0,9 kg);
for option /B the proportional solenoid and the LVDT transducer are at side of port B of the main stage

14| RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics GS500 Programming tools

FS900 Operating and maintenance information for proportional valves GS510 Fieldbus

GS230 E-BM-LEB digital driver K800 Electric and electronic connectors

GS240 E-BM-LES digital driver P005 Mounting surfaces for electrohydraulic valves
06/24 F175

PROPORTIONAL VALVES 153



—

m=ye\

Table FS172-11/E

Digital proportional directional valves high performance

piloted, with on-board driver, LVDT transducer and positive spool overlap

DPZO-TEB, DPZO-TES
atos A C € Digital proportional directional valves,
~— CONNECT piloted, specifically designed for directional
and speed controls.
They are equipped with one LVDT position
transducer (main stage) and positive spool
overlap for best dynamics in directional
controls and not compensated flow
regulations.
TEB basic execution with analog reference
signal or 10-Link interface for digital
reference signals, valve settings, and real-
/ \ time diagnostics.
h TES full execution which includes also
' optional fieldbus interfaces for digital
) 5,'_ -I‘I‘[.]‘I‘ _L regerence signals, valve settings, and g?eal-
m,. T time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.
DPZO-TES-SN-BP-251
Size: 10 + 32 - ISO 4401
@ Valve body @ Main stage LVDT transducer @ Fieldbus connectors Max flow: 180 + 1600 I/min
® Main stage Spool ® On-board digital driver Main connector Max pressure: 350 bar
@® Pilot valve ® Bluetooth/USB connection

1] MODEL CODE

DPZO  |-| TES -|SN|-|NP|-[2| |71
Proportional
directional valve, piloted

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

Alternated P/Q controls:
SN = none

10-Link interface, only for TEB, see section @ :
NP = Not present IL =10-Link

Fieldbus interfaces, only for TES, see section|7|:
NP = Not present
BC = CANopen

BP = PROFIBUS DP
EH = EtherCAT

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

Valve size ISO 4401:

1=10 2=16 4=25 6=32
Configuration (1):
Standard Option /B
A B P4 9 A B
51= MPT Tf i?ﬁu@ EEXT b I TTM
A B P8 g a8
53 = MP)TDFT f 7)??@ WWW
A8 K A B
b P T b P T a
A8 N g A B
2) b P T a b P T a
A8 M K a8
73= W M/ WW%
P T a P T a

L] 8l1[2]s :

Seals material, see section[12]:

- =NBR
Series PE = FKM
number BT = NBR low temperature

Safety options TUV certified - only for TES (3):
= saf | I
U = safe double power supply SAFETY

K = safe on/off signals
CERTIFIED

See section

Bluetooth option (2), see section [5]:
T = Bluetooth adapter supplied with the valve

Hydraulic options (3):

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

D = internal drain

E = external pilot pressure

Electronic options (3), not available for TEB-SN-IL:

F = fault signal

I = current reference input and monitor 4+20mA

Q = enable signal

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

Spool size: 3 5 5 5
Spool type: L,S,D L,DL, S, D L,SD L,SD
Configuration: 51,53,71,73 5153,71,73 51537173 72
DPZO-1 = - 100 - -
DPZO-2 = 160 250 - 250
DPZO-4 = - 480 - 480
DPZO-6 = - - 640 -

Nominal flow (I/min) at Ap 10 bar P-T (see section [13])

Spool type, regulating characteristics, see section [16]:
L =linear

DL = differential-linear
P-A=Q, B-T=Q/2
P-B=Q/2, A-T=Q

S = progressive

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

(1) For regenerative circuit select configuration 71 or 73 with specific spools D9 or L9, see section [ 2]

(2) Only for DPZO sizes 2, 4 with spools L5, S5 or D5, see 13.5
(3) For possible combined option, see section
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E SPOOLS SPECIFIC FOR REGENERATIVE CIRCUIT - for valve model code and options, see section m
| DPZO TES |-[SN|-[NP|-[2] | 71-L9  [/[*|/[+]/[*x] [ = /| *

Configuration and spool:

A B P A B P4 For regenerative circuit
TXZH Am (additional external check
71-D9 . = TT) 1L DQ 71-L9 : - K GQ D9 valve required)
see 13.1 - diagram 19
A B M A B M3
A )
73-D9 i M= 7ate o ASHH e
b PT a b P T a
For regenerative circuit
Spool type and size:. D9 L9 internal to the valve
DPZO-1 - 100 - L9 see 13.1 - diagram 20
DPZO-2 = 250 250
DPZO-4 = 480 -

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

| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

| 4| VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

4.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | TEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

Free downloadable software for PC allows to set all valve functional parameters and to access

complete diagnostic information of digital valve drivers via Bluetooth/USB service port.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at %
. . in MyA .

www.atos.com in MyAtos area E-C-SB-USB/M12 cable ‘

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

4.2 E-SW-SETUP PC software

| 5| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

|6 10-LINK - only for TEB, see tech. table GS520

|O-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an IO-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The I0-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for TES, see tech. table GS510

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

SAFETY OPTIONS - only for TES
Atos range of proportional directional valves, provides functional safety options /U and /K, s AFETY

designed to accomplish a safety function, intended to reduce the risk in process control systems. _
They are TOV certified in compliance to IEC 61508 up to SIL 3 and ISO 13849 up to category 4, PL e CERTIFIED
Safe double power supply, option /U: the driver has separate power supplies for logic and solenoids. The safe condition is reached by cutting
the electrical supply to solenoids, while electronics remains active for monitoring functions and fieldbus communication, see tech table FY100

Safety function via on/off signals, option /K: upon a disable command, the driver checks the spool position and it provides an on/off acknowledgement
signal only when the valve is in safe condition, see tech table FY200
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| 9| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

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

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;
) standard | L5, DL5, S5, D5 L3, S3, D3 L5, DL5, S5, D5 L5, S5, D5
Spool type and size
regenerative D9 D9, L9 D9
Nominal flow Ap P-T [I/min]
) Ap= 10 bar 100 160 250 480 640
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] 17 3,7 6,8 14,4
Pilot [cm?] 100/ 300 100/ 300 200 /500 900 / 2800
Leakage (3) - -
Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (4) [ms <60 <75 <90 <120

Hysteresis

< 1 [% of max regulation]

Repeatability

+ 0,5 [% of max regulation]

Thermal drift

(1) For different Ap, the max flow is in accordance to the diagrams in section 13.2
+100 %

(2) With step reference input signal 0

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

(3) At p = 100/350 bar
(4) 0-100% step signal see detailed diagrams in section 13.3

111] ELECTRICAL CHARACTERISTICS

Power supplies Nom."?a' . $+24 Voo )
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3+33Q
{ollage fange +10 Voo (24w leran) —loput impedance: B> S0K0

Monitor outputs

Output range: voltage  +10 VDC @ max 5 mA

current +20 mA @ max 500 Q load resistance

Enable input

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

Fault output

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

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for TES); spool position
control by P.1.D. with rapid solenoid switching; protection against reverse polarity of power supply

Communication interface

EtherCAT
POWERLINK
EtherNet/IP
PROFINET 10 RT/IRT

EN50325-4 + DS408 |[EN50170-2/IEC61158 | IEC 61158

CANopen PROFIBUS DP

usB |O-Link
Interface and System

Atos ASCII coding |Specification 1.1.3

Communication physical layer

not insulated SDCI
USB 2.0+ USB OTG |class port B

optical insulated optical insulated Fast Ethernet, insulated
CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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@ SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max flu

id

normal operation

1SO4406 class 18/16/13 NAS1638 class 7

see also filter section at

contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
13| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
13.1 Regulation diagrams (values measure at p 10 bar P-T)
100 200
P—>B|P—>]A P—>B|P—>A
A—>T|(B—>T A—>T|(B—>T
S 80 = 160
£ 3\ , / 3 £
g 60 % 120
= 1 1 4A =
o] @ o] 6 5 5 7A
% 40 % 80
3 N : ¢
o BN 72 £
7B ]
0 ~\ | A 0 §§ //
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZO-1: Stroke [% of max] DPZO-2: Stroke [% of max]
1=15 2A=DL5(P—>AA—T) 4A=D5(P—>A A—T) 5=13 7A=D3(P—AA—T)
3=S5 2B=DIL5(P—-B,B—>T) 4B=D5(P—>B,B—>T) 6=S3 7B=D3(P—B,B—T)
250 500
P>B|P—>A P>B|P—>h
] \ Bl /
= 200 T 400 AT T|BT
£ 9A £ 13A
= 10 = 14
= 150 5 = 300 5A
o o
= = 13B 12
Con N\ / NN /
2 100 2 200
T \ 11A K 12
= 11B > 15A
g 50 N 10 8 100
. N\ | / . X\ | /
-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
DPZO-2: DPZO4: roke [% of max]
8=L5 O9A=DL5(P—>A A—=T) 11A=D5(P—>A A—=T) 12=15 13A=DL5(P—>A,A—T) 15A=D5(P—>A A—T)
10=85 9B=DL5(P—B,B—T) 11B=D5(P—>B,B—T) 14=S5 13B=DL5(P—>B,B—T) 15B=D5(P - B,B—T)
650
P>B|P—>A
AN A>T |8 //
£ \ /
= 17
390 .
g 16 16 17 Note:
2 o0 Hydraulic configuration vs. reference signal (standard and option /B)
© , 0 ~+10V
Qg; . 18B 18A Reference signal 15 1 o0 ma } P—-A/B—T
o
) 0 +-10V
0 \§§ // Reference signal 15 1 4 mA } P—->B/A—>T
-100 -80 -60 -40 -20 0 20 40 60 80 100
DPZO-6: Stroke [% of max]
16=L5 18A=D5(P—A A—T)
17=55 18B=D5(P—B,B—T)
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100

19 = differential - regenerative spool D9
(not available for valve size 32) % 19
D9 spool type with a fourth position specific to regenerative circuit, E 80
performed by means of an additional external check valve. o A>T P—>A
2 60
2
o
Ej - 40
2
« P|—+B
A‘ 8 pd > 20
D e ¢ A BT
Pl T b 0 B /
= -100 -80 -60 -40 -20 0 20 40 60 80 100
| — 1 Stroke [% of max]
Application A
example
20 = linear - internal regenerative spool L9 100
(available only for valve size 16) = 20
®
L9 spool type with a fourth position specific to perform a regenerative E 80
circuit internal to the valve. o
2 60
8
; 40 P —>B A>T P—>A
i)
(_g 20 /é —» B
I B —» T| ~figenerative
o
0 ~
-100 -80 -60 -40 -20 0 20 40 60 80 100
13.2 Operating diagrams Stroke [% of max]
Flow /Ap diagram stated at 100% of spool stroke
600 1400 3500
500 1200 3000
200 3 3 1000 2500
' 300 2 ' 800 " 2000
€ 2 € a €
= 200 = 600 = 1500 %
jo) [0}
B 4 g ® 1
z z z 5 7
U_O_ 100 u_C_> 400 u_O_ 1000 /
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: DPZO-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 [%
13.3 Response time 100 5 -?oog [
The response times in below diagrams are measured at different
steps of the reference input signal. They have to be considered — 75
as average values. ® / 0-75
For the valves with digital electronics the dynamics perfor- 2
mances can be optimized by setting the internal software £ 50
» 0-50
parameters. 5 /
a
@O 25
/’ 0-25
0 15 30 45 60 750 15 30 45 60 75
DPZO-1 Time [ms]
DPZO-2
Step signal [% Step signal [%]
100 p signal [%] 100 p sig o
0-100 0-100
— 75
2 0-75 % s 0-75
ps s
~ (0]
£ 50 / 0-50 é 50 0-50
3 ” = N
E 5 4
& 2 /|
025 @ 25 025
0 20 40 60 80 100 O 20 40 60 80 100 0 20 40 60 80 100 O 20 40 60 80 100
DPZO-4 Time [ms] DPZ0O-6 Time [ms]
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13.4 Operation as throttle valve

DPZO-*- 151-L5 | 251-L5 | 451-L5 | 651-L5
Single solven0|d valves (*51) can be Max flow [/min]
used as simple throttle valves: 150 320 860 1600 2200
Pmax = 250 bar Ap = 15 bar

13.5 Configuration 72

D

Only for DPZO sizes 2, 4 with spools L5 or S5: in central position the leakages P-A and P-B are drained to tank, avoiding the drift of cylin-
ders with differential areas.

HYDRAULIC OPTIONS Functional Scheme - example of configuration 71
Solenoid, on-board digital driver and LVDT transducer at side of port A of the main ﬁ P A B T yT 1
stage (side B of pilot valve). For hydraulic configuration vs reference signal, see 13.1 @ Ak A

Pilot and drain configuration can be modified as shown in the functional scheme p‘ IT
here aside. For detailed view of plugs position, see section [22]
The valve’s standard configuration provides internal pilot and external drain.

External pilot (through port X). ’7 [ B 7
Pilot and drain configuration can be modified as shown in the functional scheme ﬂE',W @
here aside. For detailed view of plugs position, see section [22] :

The valve’s standard configuration provides internal pilot and external drain. — e T

Internal drain (through port T). o M L .
i

‘ P — T ‘
Al |B
“‘ \ q
@ Pilot valve ® Pressure reducing valve DEC AL ®
Main stage @ Plug to be added for external pilot trough port X e PLI b
g
(® Plug to be removed for internal drain through port T - .

ELECTRONIC OPTIONS - not available for TEB-SN-IL

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, spool position transducer broken, etc. - see 17.7 for signal specifications.

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

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

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

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the
solenoid is zeroed and the valve's spool moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 17.5 for signal spe-
cifications.

This option provides, on the 12 pin main connector, the following additional features:
Fault output signal - see above option /F

Enable input signal - see above option /Q

Repeat enable output signal - only for TEB-SN-NP (see 17.6)

Power supply for driver’s logics and communication - only for TES (see 17.2)

POSSIBLE COMBINED OPTIONS

Hydraulic options:
all combination possible

Electronic options - Standard versions: Electronic options - Safety certified versions:
TEB-SN, TES-SN TES-SN
JFI,NQ, /12 Y, NNIK

Note: /T Bluetooth adapter option can be combined with all other options
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For TEB-SN-IL signals see section
For certified safety options: /U see tech. table FY100 and /K see tech. table FY200

171

17.2

17.3

17.4

175

17.6

17.7

Power supply (V+ and VO0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 pF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 17.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for TES with /Z option

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

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are +10 VDC for standard and 4 = 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for TEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 17.5).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA

input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.
Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

I0-LINK SIGNALS SPECIFICATIONS - only for TEB-SN-IL

18.1

18.2

18.3

Power supply for 10-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for [O-Link communication.

Maximum power consumption: 2 W

Internal electrical isolation of power L+, L- from P24, N24

Power supply for driver’s logic and valve regulation (P24 and N24)

The |10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W

Internal electrical isolation of power P24, N24 from L+, L-

10-Link data line (C/Q)

C/Q signal is used to establish communication between |O-Link master and valve.
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ELECTRONIC CONNECTIONS AND LEDS
19.1 Main connector signals - 7 pin - standard, /F and /Q options

PIN | Standard /Q IF TECHNICAL SPECIFICATIONS NOTES
A |V+ Power supply 24 Voc Input - power supply
B |Vo0 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 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 Voc) Output - on/off signal
G | EARTH Internally connected to the driver housing

19.2 Main connector signal - 12 pin - /Z option

PIN | TEB/z TES/Z | TECHNICAL SPECIFICATIONS NOTES
1 | V+ Power supply 24 Vbc Input - power supply
2 |Vvo Power supply 0 Vbc Gnd - power supply
ENABLE referred to: Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
3 Vo |vLo
4 | Q INPUTs 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
5 |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
6 Q_MONITOR referred to: | Flow monitor output signal: +10 Voc / 20 mA maximum range Input - analog signal
AGND VLO Defaults are +10 Voc for standard and 4 + 20 mA for /I option Software selectable
7 AGND Analog ground Output - analog signal
NC Do not connect Gnd - analog signal
8 R_ENABLE Repeat enable, output repeater signal of enable input, referred to VO Output - on/off signal
NC Do not connect
NC Do not connect
o VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
10 NC Do not connect
VLo Power supply 0 Voc for driver’s logic and communication Gnd - power supply
11 CQULT refer‘rt\a/ci(;o: 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

19.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for TEB-SN-IL

PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 | L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for 10-Link communication Gnd - power supply
4 | C/Q |0-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

19.4 Communications connectors - @

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 |45V 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

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

FS172

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

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | CAN_SHLD| Shield
2 |notused |(C)-€) 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, EI, EP fieldbus execution, connector - M12 - 4 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | TX+ Transmitter
2 | RX+ Receiver
3 | TX- Transmitter
4 | RX- Receiver
Housingl SHIELD

(2) Pin 2 can be fed with external +5V supply of CAN interface
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19.5 TEB-SN-NP connections layout

DRIVER OVERVIEW
atosb
I | I I
MAIN CONNECTORS
_ ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)
l r Standard, /Q, /F
PG11/ \PG13.5
ZH-7P e e Bl - ZH-12P
7 pin - plastic 12 pin - plastic
@ =1
@1 5| male-7pin(2) male - 12 pin (2) S[g[: D
a1/ 76 | \ 100 |\pa1e

atosH.

TRANSDUCER CONNECTOR

SPOOL POSITION
MAIN STAGE

DO NOT REMOVE

Bluetooth/USB

7@

BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

58

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

g (H=]

—~50

@ (=) Tightening torque:

M &— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

19.6 TEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

I atosbH

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

E-A-BTH
Bluetooth adapter

DO

10-Link Bluetooth/lUSB | i f
ZM-5PF ® uetoo o T
5 pin - metalli 58
pin - metallic
g z@ —— — E-C-SB-USB/M12
‘ USB CABLE - cable length 4m
male - 5 pin (1) J female (2)
| f
T QE@ (=———) Tightening torque:
oy [ M —= 0,6 Nm
13.5
USB cap
TRANSDUCER CONNECTOR
f B SPOOL POSITION
atosH MAIN STAGE

(1) Pin layout always referred to driver’s view

FS172
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19.7 TES connections layout

DRIVER OVERVIEW

EH EW EI, EP

MAIN CONNECTORS

ZM-7P

7 pin - metallic (1)
r Standard, /Q, /F

ZM-12P
12 pin - metallic (1)

ZM-5PF

@20
B
SR

|

|

E-TRM-BP-M12/4PF ZM-5PF/BP @

Terminator
EtherCAT

e

POWERLINK

EtherNet/IP
PROFINET

@ ‘
-

female - INPUT (2)

ZM-4PM/E

)
ZH-7P C ) ZH-12P
7 pin - plastic A 12 pin - plastic

L ] A

Q . \ Q 1
| s male-7pin(2) male - 12 pin (2) azg[: ]
PG11/ ~76 | ~ 100 1\PG16

FIELDBUS CONNECTORS
CANopen CANopen

EtherCAT
POWERLINK
EtherNet/IP
PROFINET

female - OUTPUT (2)

ZM-5PM

ZM-4PM/E

E-TRM-BC-M12/5PM

BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-C-SB-USB/M12

E-A-BTH
Bluetooth adapter USB CABLE - length 4m
_
POPPET POSITION - @
MAIN STAGE ‘
DO NOT REMOVE |
| female (2)
\
i f aen
\;3@@ ————) Tightening torque:
S 1 @ ——) 0,6 Nm
135
USB cap

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

(2) Pin layout always referred to driver’s view

19.8 Diagnostic LEDs - only for TES

Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT

FS172
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20| IN/OUT FIELDB

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

US COMMUNICATION CONNECTORS

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

@ CONNECTORS CHARACTERISTICS - to be ordered separately

21.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiIYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm2- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

21.2 Main connectors

-12 pin

CONNECTOR TYPE

POWER SUPPLY AND SIGNALS

POWER SUPPLY AND SIGNALS

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 1P 67
21.3 10-Link connector - only for TEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) ZM-5PF
Type 5pin female straight circular
Standard M12 coding A — I[EC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 68 mm

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529)

IP 67

21.4 Fieldbus communication connectors

EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE (€1 zm-5PF (C2) ZM-5PM (C)ZM-5PF/BP | (C2) ZM-5PM/BP C) €  zm-aPMm/E
Tvoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yP straight circular straight circular straight circular straight circular straight circular
Standard M12 coding A — IEC 61076-2-101 M12 coding B — I[EC 61076-2-101 M12 coding D - IEC 61076-2-101
Material Metallic Metallic Metallic
Cable gland Pressure nut - cable diameter 6+8 mm Pressure nut - cable diameter 6+8 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

P67

Protection (EN 60529)

IP 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

FS172
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@ PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

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

DPZO-1

DPZO-2

DPZO-4

DPZO-6

Pilot channels Drain channels

Pilot channels

Pilot channels Drain channels

Pilot channels

Internal piloting: blinded plug SP-X300F @inx;
External piloting: blinded plug SP-X300F @in Pp;
Internal drain:  blinded plug SP-X300F ®@inyv;
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 ®.

23| FASTENING BOLTS AND SEALS

Tightening torque = 600 Nm

Type Size Fastening bolts Seals
5 OR 2050
1-10 4 socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130
2-16 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
- 2 socket head screws M6x45 class 12.9 2 OR 2043
DPZO Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112
4-25 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144
6= 32 6 socket head screws M20x80 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)

2 OR 3056

Diameter of ports X, Y: @ =7 mm (max)
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INSTALLATION DIMENSIONS [mm]

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

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 19.5, 19.6 and 19.7
(2) Space required for connection cable and for connector removal

20 C 125 B 50
DPZO-TEB-*-15
DPZO-TES-*-15
8]
70 130 125 30
285
20 C 125 B 50
‘(2)‘ @)
DPZO-TEB-*-17 Rl .
DPZO-TES-*-17 {0 i
i i)
-
E E
— [ —1
o~
[ ) <
27
S TS e
—= |y _
LBEe [l [ g
355
130 125 30
285
DPZO-*-1 Al A2 B(1) | €() |E(arbleeding) | Mass [kg]
TEB-SN - IL 256 271 60 -
TEB- SN - NP 256 271 100 DPZO-*-15 DPZO-*-17
B - 3
TES - SN - NP, BC, BP, EH 256 271 100 58 I
TES - SN - EW, EI, EP 271 271 100 58 98 10,5

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port A of the main stage
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1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
(see table PO05)

DPZO-TEB-*-25
DPZO-TES-*-25

DPZO-TEB-*-27
DPZO-TES-*-27

[es}

125

350

A2

350
DPZO-*-2 Al A2 B (1) C(1) | E (air bleeding) Mass [kg]
TEB-SN - IL 237 252 60 -
TEB - SN - NP 237 252 100 bPz0-"-25 bPz0--27
-SN- - 3
TES - SN - NP, BC, BP, EH 237 252 100 58 I
TES - SN - EW, EI, EP 252 252 100 58 14.4 15,1

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter

For dimensions of connectors and Bluetooth adapter, see sections 19.5, 19.6 and 19.7

(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port A of the main stage
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1SO 4401: 2005

(see table PO05)

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

DPZO-TEB-*-45
DPZO-TES-*-45

DPZO-TEB-*-47
DPZO-TES-*-47

50 B 125 _C 20
@ \(2)\
11D
T
LY
L —— = I
N ] : E=——
X AR T ¥
| 185
63.5 191 164
4185
50 B 125 C 20
(2 }(2)}
i
A
RN W
H:}
P

A2

Tx A [ 4™ s
A - H lw e —
18.5
63.5 191 164
4185
DPZO-*-4 A1 A2 B (1) C(1) | E (air bleeding) Mass [kg]
TEB-SN-IL 266 281 60 -
DPZO-*-45 DPZO-*-47
TEB - SN- NP 266 281 100 - 3
TES - SN - NP, BC, BP, EH 266 281 100 58 f
TES - SN - EW, EI, EP 281 281 100 58 18.9 19.6

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 19.5, 19.6 and 19.7
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port A of the main stage
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1SO 4401: 2005
Mounting surface: 4401-10-09-0-05
(see table PO05)
50 B 125 C 20
S c 2
= DPZO-TEB-*-65 @
DPZO-TES-*-65 b
® ©)
i
@ ® M
— E——amss]
L <
® E 6
= = \ =
O O X A I o
| | ;
et | [es5” )
80 275 180
202 535
50 B 125 C 20
DPZO-TEB-*-67
DPZO-TES-*-67
Al
<
{
[ - It
X A I = 2
[ <
. - o I
| 1235
80 275 180
535
DPZO-*-6 A1 A2 B (1) c(1) E (air bleeding) Mass [kg]
TEB-SN-IL 308 323 60 -
DPZO-*-65 DPZO-*-67
TEB - SN - NP 308 323 100 - 3
TES - SN - NP, BC, BP, EH 308 323 100 58 I
TES - SN - EW, EI, EP 323 323 100 58 43.4 441
(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 19.5, 19.6 and 19.7
(2) Space required for connection cable and for connector removal

Note: for /B option the proportional solenoid, the LVDT transducer and the on-board digital driver are at side of port A of the main stage

25| RELATED DOCUMENTATION

GS500 Programming tools
GS510 Fieldbus
GS520 |0O-Link interface

FS001 Basics for digital electrohydraulics
FS900 Operating and maintenance information for proportional valves
FY100 Safety proportional valves - option /U
FY200 Safety proportional valves - option /K

K800 Electric and electronic connectors

P005 Mounting surfaces for electrohydraulic valves
QB320 Quickstart for TEB valves commissioning
QF320 Quickstart for TES valves commissioning
Yo10 Basics for safety components

TEB/LEB user manual

TES/LES user manual

E-MAN-RI-LEB
E-MAN-RI-LES

06/24
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Table FS158-2/E

Digital proportional directional valves high performance
piloted, with on-board driver, LVDT transducer and positive spool overlap

atos A
—=CONNECT
Sl |'l\|\[1\|\l¢l\l
““.“‘I
DPZE-TID-*-271

@ Valve body @ Pilot pressure reducing (standard)
(@ Main stage Spool  (8) Main stage LVDT transducer
® Pilot valve (® On-board digital driver

.L-L-L-Lu

@ Bluetooth/USB connection - only for TID-NP
CANopen connector - only for TID-BC

(® Main connector

DPZE-TID

Digital high performances proportional
directional valves, piloted, with LVDT posi-
tion transducer (main stage) and positive
spool overlap for directional controls and
not compensated flow regulations.

TID on-board digital driver performs the
valve’s hydraulic regulation according to
the reference signal, analog for TID-NP or
CANopen for TID-BC.

For TID-NP, Bluetooth/USB connection is
always present for valve settings via mobile
App and Atos PC software.

For TID-BC, CANopen interface is always
present for valve settings via fieldbus and Atos
PC software.

The LVDT transducer grants high regulation
accuracy and response sensitivity.

With de-energized proportional solenoids,
the mechanical central position of the spool
is performed by centering springs.

Size: 16 + 32 - ISO 4401

4/3 and 4/2 way with standard spools
4/4 way with regenerative spools
Max flow: 400 + 1600 I/min

Max pressure: 350 bar

Cce

1] MODEL CODE OF STANDARD SPOOLS

| DPZE - TID

Proportional
directional valve, piloted

TID = on-board digital driver and
LVDT transducer

Fieldbus interfaces:
NP = Not present (USB port available)
BC = CANopen (USB port not available) (1)

Valve size ISO 4401:
2=16 4=25 6=32

"2

7L

Configuration: Standard

A~ 8 N4 &
71= uﬁ""ﬂﬂ
P T b a

5|/

U R . |
Seals material, see section [10] :

Series - =NBR

number PE = FKM

Bluetooth option (2), only for TID-NP,
see section [5]:

T = Bluetooth adapter supplied with the valve

Hydraulic options (2) (3):

B = on-board digital driver, connectors and LVDT
position transducer at side of port A of the main stage
(side B of pilot valve)

D = internal drain

E = external pilot pressure

Electronic options, only for TID-NP (2):
I = current reference input and monitor 4+20mA

J = current reference input 4+-20mA and
voltage monitor +10 VDC

Option /B Spool size: 3 5 5 5
A B Spool type: L,S, D L,DL, S, D L,S,D L,S,D
M A VAL Configuration: 71,73 71,73 71,73 72
K" DPZE-2 = 160 250 - 250
DPZE-4 = - 480 - 480
A B DPZE-6 = - - 640 -

Nominal flow (I/min) at Ap 10 bar P-T (see section[7])

a8 4 M a8
7= A Y e KR
b a

2) o PT

A B
)
T

L = linear
B

P-A=Q,

45 D [
b a

a PT

P

T b

DL = differential-linear
B-T=Q/2
P-B=Q/2, A-T=Q

Spool type, regulating characteristics (4), see section [10]:

S = progressive

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

(1) Reference and monitor signals only via CANopen (analog signals not available)
(2) Only for DPZE sizes 2, 4, with spools L5, S5 or D5 see 10.4

(8) For possible combined options, see sectio

n ]

(4) Pilot and Drain configuration: standard configuration is internal pilot and external drain, other configurations on request
(5) For regenerative circuit select configuration 71 or 73 with specific spools D9 or L9, see section [2]
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@ SPOOLS SPECIFIC FOR REGENERATIVE CIRCUIT - for valve model code and options, see section

| DbPzE |-| TD |-[NP |- 2 || 71-L9 /[ x|/ x| | * I *
Configuration and spool:
Standard Option /B
A B pd N o
f ; For regenerative circuit
N Xk ?—ﬁ FX_V Xk (additional external check
71-D9 : - = b<] D> . o - . D9 valve required)
see 10.1 - diagram 19
A B P4 N
I IR [ TTWA
71-L9 HIHEMAS Sie =P ANLEIE"ve
a P T b a P T b
A B Wz Pd A B For regenerative circuit
X | YA L % i internal to the valve
73-D9 SN pels ne =FAERILEIE b Lo see 10.1 - diagram 20
a P b a P b : g
A B pd Pd A B
M RA T [T IRYAE® [ TTWA
e oL HHIH M Sie sbARlE e va
a P T b a P T b

Spool type and size: D9 L9

DPZO-2 = 250 250
DPZO-4 = 480 -
DPZ0-6 = - -

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

| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

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

4.1 TID-NP Bluetooth or USB connection
Atos CONNECT mobile App E-A-BTH ad
-A-| adapter

Free downloadable App for smartphones and tablets which allows quick access to valve mobile App
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding ‘

physical cable connection and significantly reducing commissioning time. ((((

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

58 > GETITON
™® Google Play

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

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at E-C-SB-USB/M12 cable
www.atos.com in MyAtos area.

E-SW-SETUP PC software

<

E-A-SB-USB/OPT isolato

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

4.2 TID-BC

E-SW-SETUP PC software

Free downloadable software for PC allows to set all valve functional parameters and to access
complete diagnostic information of digital valve drivers via CANopen connector.

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at 5 G PC soft
www.atos.com in MyAtos area. % software

E-TRM-BC-DB9/DB9 terminator

E-A-BC-USB/DB9 adapter

|5 BLUETOOTH OPTION - only for TID-NP - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.
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| 6| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to 1ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

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

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation (body), tin plating (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Conformity

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Valve model DPZE-*-2 DPZE-*-4 DPZE-*-6
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y =10;
. standard L3, S3, D3 L5, DL5, S5, D5 L5, S5, D5
Spool type and size (1)
regenerative D9, L9 D9
Nominal flow Ap P-T [I/min]
) Ap= 10 bar 160 250 480 640
Ap= 30 bar 270 430 830 1100
Max permissible flow 400 550 1000 1600
Piloting pressure [bar] min. = 25;  max = 350
Piloting volume [cm3] 3,7 9,0 21,6
Piloting flow (3) [I/min] 3,7 6,8 14,4
Pilot [cm?] 100/ 300 200 /500 900 / 2800
Leakage (4) - -
Main stage [I/min] 0,2/0,6 0,3/1,0 1,0/3,0
Response time (5) [ms] <75 <90 <120
Hysteresis < 1 [% of max regulation]

Repeatability

+ 0,5 [% of max regulation]

Thermal drift

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

(1) For spool type D and DL the flow value is referred to single path P-A (A-T)
at Ap/2 per control edge. The flow P-B (B-T ) is 50% of P-A (A-T)
(2) For different Ap, the max flow is in accordance to the diagrams in section 10.2

(8) With step reference input signal 0 +100 %
(4) At p = 100/350 bar
(5) 0-100% step signal see detailed diagrams in section 10.3

| 8] ELECTRICAL CHARACTERISTICS

. Nominal . +24 VDC
Power supplies Rectified and filtered : VAMS = 20 = 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3,1Q
! ! Voltage: range +10VDC (24 VMAX tolerant) Input impedance: Ri > 50 kQ

Anal t Is (1

nalog input signals (1) Current: range £20 mA Input impedance: Ri =500 Q

Monitor outputs (1)

Output range: voltage =10 VDC @ max 5 mA

current +20 mA @ max 500 Q load resistance

Alarms

Solenoid not connected/short circuit, cable break with current reference signal (1), over/under temperature,
valve spool transducer malfunctions, alarms history storage function

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Additional characteristics

Short circuit protection of solenoid’s current supply; spool position control by P.I.D. with rapid solenoid
switching; protection against reverse polarity of power supply

Communication interface

USB - Atos ASCII coding CANopen - EN50325-4 + DS408

Communication physical layer

not insulated - USB 2.0 + USB OTG optical insulated - CAN 1ISO11898

Recommended wiring cable

LiYCY shielded cables, see section

(1) Available only for TID-NP

Note: a maximum time of 500 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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E SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

FKM seals (/PE option) = -20°C + +80°C

Recommended viscosity

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

Max fluid normal operation

1SO4406 class 18/16/13 NAS1638 class 7

contamination level longer life

1SO4406 class 16/14/11 NAS1638 class 5

see also filter section at
www.atos.com or KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
- - ISO 12922
Flame resistant with water NBR HFC
DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
10.1 Regulation diagrams (values measure at p 10 bar P-T)
200 250
Pl>B[P—>A Pl>B[P—>h
A—>T|(B—>T A—>T|(B—>T
€ 160 = 200
£ £ 54
s 120 5 1508
2 2 5B y
iS 2 1 1 3A ps 4
S 80 3 100
f_g 2 © \ 7A
o) > 7B 6
£ 40 e 50 \\
3B T~
' ~\ | ' ~\ | /
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
o Stroke [% of max]
ke [% of
DPZE-2: Stroke [% of max] DPZE-2:
1=1L3 BA=D3(P—>A A—T) 4=15 5A=DI5(P—>AA—>T) 7A=D5(P—=A A—T)
2=S3 3B=D3(P—B,B—T) 6=S5 5B=DL5(P—-B,B—T) 7B=D5(P—B,B—T)
500 650
\ P—>B|P—>A / P—>B | P—>A
T 400 ArT BT - 520\ A>T |B—>T Y/
£ <
= 14 134 £ 1X /
= 300 > 390
ke 13B \ 12 12 /15A & 16 16 17
e} °
2 200 & 260
3 14 e 18A
3 15A 2 18B
K 100 \ ke 130 \
: N\ | 4 : N\ | &7
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of Stroke [% of ma:
DPZE-4: roke [% of max] DPZE-6: [ g
12=15 13A=DL5(P—A A—T) 15A=D5(P—>A A—T) 16=15 18A=D5(P—=AA—T)
14=S5 13B=DL5(P—-B,B—T) 15B=D5(P—>B,B—T) 17=S5 18B=D5(P—B,B—T)
Note:
Hydraulic configuration vs. reference signal (standard and option /B)
TID-NP TID-BC
Reference signal 102 : 56?“\/& } P—-A/B—T Positive reference signal P—-A/B—>T
Reference signal 102 : 412]X } P—-B/A—=>T Negative reference signal P—=B/A—T
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19 = differential - regenerative spool D9
(not available for valve size 32)

D9 spool type with a fourth position specific to regenerative
circuit, performed by means of an additional external check valve.

Al |B 2
A
a P b

F-oa
[
| 1B

A

20 = linear - internal regenerative spool L9
(available only for valve size 16)

Application
example

L9 spool type with a fourth position specific to perform a

regenerative circuit internal to the valve.

10.2 Operating diagrams
Flow /Ap diagram stated at 100% of spool stroke

600
500
400

300

v

200

Flow rate [I/min]
Flow rate [I/min]

100

10 30 70 100 200 300

Valve pressure drop Ap [bar]

DPZE-2:
1 = spools L3, S3, D3
2 = spools L5, S5, D5, DL5, D9, L9

100
— 19
3
g 80
g 60 \ A—>T D —p A/
2
o
S 40
IS}
« P|—+B
qg), 20
« BT
0 \\ /’\
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
100
— 20
3 80
€
ks
R 60
3
< 4 P—>B A>T P—>A
2
% 20 b -»p
E B —» T| fegenerative
0 ~
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
1400 3500
1200 3000
1000 2500
800 "= 2000
3 £
600 = 1500
o LA
® /1
= vd
400 u_? 1000
10 30 70 100 200 300 10 30 70 100 200 300
Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]
DPZE-4: DPZE-6:
3 = spools L5, S5, D5, DL5, D9 4 =15, S5, D5
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10.3 Response time DPZE-2

Step signal [%]

The response times in below diagrams are measured at different 100 5100
steps of the reference input signal. They have to be considered as
average values. 25
For the valves with digital electronics the dynamics performances &2 /s 0-75
can be optimized by setting the internal software parameters. o
o
£ 50
@ /’ 0-50
o
o
[oR
» 25
/ 0-25
0 15 30 45 60 750 15 30 45 60 75
Time [ms]
DPZE-4 Step signal [%] DPZE-6 Step signal [%]
100 100
0-100 0-100
— 75
® 0-75 * s 0-75
2 )
% 50 / 0-50 g 50 0-50
3 2 -
i, 2 /
5 055 »n 25 s
0 20 40 60 80 100 O 20 40 60 80 100 0 20 40 60 80 100 O 20 40 60 80 100
Time [ms] Time [ms]

10.4 Configuration 72

Only for DPZE sizes 2 and 4 with spools L5, S5 or D5: in central position the leakages P-A and P-B are drained to tank, avoiding the drift

of cylinders with differential areas.

[11] HYDRAULIC OPTIONS

B = Configurations 71, 73: on-board digital driver connectors and LVDT transducer at
side of port A of the main stage (side B of pilot valve).
For hydraulic configuration vs reference signal, see 9.1

D = Internal drain.
Pilot and drain configuration can be modified as shown in section [17|.
The valve’s standard configuration provides internal pilot and external drain.

E = External pilot (through port X).
Pilot and drain configuration can be modified as shown in section {17|.
The valve's standard configuration provides internal pilot and external drain.

@ Pilot valve ® Pressure reducing valve
@ Main stage @ Plug to be added for external pilot trough port X
(® Plug to be removed for internal drain through port T

12| ELECTRONIC OPTIONS - only for TID-NP

Functional Scheme - example of configuration 71

[x

—

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

J = This option provides 4 + 20 mA current reference and +10 VDC voltage monitor signals.

The valve functioning is disabled in case of reference signal cable breakage.

13| POSSIBLE COMBINED OPTIONS

for TID-NP: /BD, /BE, /Bl, /BJ, /BDE, /BDI, /BDJ, /BEI, /BEJ, /BDEI, /BDEJ, /DE, /DI, /DJ, /DEI, /DEJ, [EI, /EJ

for TID-BC: /BD, /BE, /DE, BDE,
Note: /T Bluetooth adapter option can be combined with all other options
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

14.1 Power supply (V+ and VO0)

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

A A safety fuse is required in series to the power supply: 2,5 A time lag fuse.
14.2 Flow reference input signal (Q_INPUT+) - only for TID-NP

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.
Standard (voltage reference input). default is +10 VDC and can be reconfigured via software, within a maximum range of £10 VDC.
Options /I and /J (current reference input): default is 4 + 20 mA and can be reconfigured via software, within a maximum range of + 20 mA.

14.3 Flow monitor

output signal (Q_MONITOR) - only for TID-NP

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be software
set to show other signals available in the driver.
Standard and option /J (voltage monitor output). default is +10 VDC and can be reconfigured via software, within a maximum range of 10 VDC.

Options /I and /J (current monitor output): default is 4 + 20 mA and can be reconfigured via software, within a maximum range of + 20 mA.

Note:

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

15| ELECTRONIC CONNECTIONS

15.1 Main connector signals - 7 pin
PIN | TID-NP TID-BC TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Voc Input - power supply
B [VO Power supply 0 Vbc Gnd - power supply
C | AGND 1) Analog ground Gnd - analog signal
Flow reference input signal: ’
D | QINPUT+ M +10 Voc for standard, 4 + 20 mA for /I and /J options Input - analog signal
E | INPUT- 1) Negative reference input signal for Q_INPUT+ Input - analog signal
Flow monitor output signal: ’
F | Q_MONITOR |(1) +10 Voc for standard and /J option, 4 + 20 mA for /I option, referred to AGND Output - analog signal
G | EARTH Internally connected to driver housing

(1) Do not connect for TID-BC

15.2 USB connector - M12 5 pin (8) - only for TID-NP

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 +

(1) Shield connectio

n on connector housing is recommended

15.4 Connections layout

15.3 CANopen connector - M12 - 5 pin (C) - only for TID-BC

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 CAN_SHLD | Shield
2 | notused -
3 | CAN_GND | Signal zero data line
4 CAN_H Bus line (high)
5 CAN_L Bus line (low)

(1) Shield connection on connector housing is recommended

PG11 ~60
pa11/|

,,,,,
ZH-7P - 7 pin - plastic @

= o
@E gl & male - 7 pin (2)

MAIN CONNECTORS
ZM-7P - 7 pin - metallic (1)

BLUETOOTH ADAPTER AND USB CONNECTOR - only for TID-NP

E-A-BTH
Bluetooth adapter

Bluetooth/USB

®

E-C-SB-USB/M12
USB CABLE - length 4m

@

female (2) =

USB cap

|
1

Tightening torque: 0,6 nm

FIELDBUS CONNECTOR - only for TID-BC

CANopen

ZM-5PF
5 pin - metallic (1)

male (2)

(1) use of metallic connectors is strongly recommended in order to fulfill EMC requirements

FS158

(2) pin layout always referred to driver’s view
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CONNECTORS CHARACTERISTICS - to be ordered separately

16.1 Main connectors - 7 pin

CONNECTOR TYPE POWER SUPPLY POWER SUPPLY
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG 11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

16.2 Fieldbus communication connector - only for TID-BC

CONNECTOR TYPE CANopen
CODE (©) zZm-5PF
5 pin female
Type straight circular
Standard M12 coding A — IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm
Cable CANDbus Standard (DR 303-1)
Connection type screw terminal
Protection (EN 60529) P67

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

DPZE-2

DPZE-4

DPZE-6

Pilot channels

Pilot channels

Pilot channels

Drain 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 @.

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 ®.
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INSTALLATION DIMENSIONS [mm]

DPZE-TID-*-2 i

1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
(see table PO05)

[e0)
«©
[eV)
O
DPZE-*-2 Mass [kg] @
all versions 14,8
™ <t
\ © © S}
== -
‘ 23
92

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 15.4
(2) Space required for connection cable and for connector removal

DPZE-TID-*-2

20 (2)
1

g

50 (2)

350

ot

DPZE-TID-*-2 /B

DPZE-TID-*-4

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

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see section 15.4
(2) Space required for connection cable and for connector removal

E——ais4s|
E A B Y
225 125
85(1)
DPZE-TID-*-4 | 75(1)

20 (2
(2)

50 (2)
T

N~
% E—atns4
| DPZE-*-4 | Masslkg] | j:: i
l all versions ‘ 19,3 ‘ ;
SR * Als | e
159 258
417

1]

DPZE-TID-*-4 /B

jil:

atos 4
X A B

159
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DPZE-TID-*-6

1SO 4401: 2005
Mounting surface: 4401-10-09-0-05
(see table PO05)

-TID-*- 20 (2
DPZE-TID-*-6 |2C @

50 (2
@)

For dimensions of connectors and Bluetooth adapter, see section 15.4
(2) Space required for connection cable and for connector removal

(1) The indicated dimension refers to the longer connectors or Bluetooth adapter

< ——
D O ; ®
[ \m
- [ @EO 2 X A ~
< [
1l o6 ) )
202 218 318
536
DPZE-*-6 Mass [kg]
all versions 43,3

DPZE-TID-*-6 /B

]

f2 I —
@
©)|
| ,,
; o
— | L
= N A& =
|U X A 1\“
T T l
318 218
FASTENING BOLTS AND SEALS
Type Size Fastening bolts Seals
4 socket head screws M10x50 class 12.9 4 OR 130;
2_ 18 Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
- 2 socket head screws M6x45 class 12.9 2 OR 2043
Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 0R 4112,
B 6 socket head screws M12x60 class 12.9 Diameter of ports A, B, P, T: @ 24 mm (max)
DPZE 4=25 . . ~
Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144;
_ 6 socket head screws M20x80 class 12.9 Diameter of ports A, B, P, T: @ 34 mm (max)
6 =32 ) 4 ~
Tightening torque = 600 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
20] RELATED DOCUMENTATION
FS001 Basics for digital electrohydraulics K800 Electric and electronic connectors
FS900 Operating and maintenance information for proportional valves P005 Mounting surfaces for electrohydraulic valves

GS500 Programming tools
GS510 Fieldbus

QD320 Quickstart for TID valves commissioning
E-MAN-RI-TID TID user manual
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Proportional directional valves

piloted, with

LVDT transducer and positive spool overlap

Ce

@ Valve body

TR
)]
B S s el

DPZO-T-251

® Main stage Spool
® Main stage LVDT transducer

DPZO-T

Table F172-14/E

Proportional directional valves, piloted, with
LVDT position transducer (main stage) and
positive spool overlap for directional controls
and not compensated flow regulations.

The valves operate in association with digital
off-board divers, see section E.

With de-energized proportional solenoids,
mechanical central position of the spool is
performed by centering springs.

Spools regulation characteristics:

L = linear

S = progressive for fine low flow control

D and DL = differential-progressive, for con-
trol of actuators with area ratio 1:2

D9 and L9 = for regenerative circuit

Size: 10 + 32 - ISO 4401

Max flow: 180 + 1600 I/min

Max pressure: 350 bar

@ Pilot valve
1] MODEL CODE OF STANDARD SPOOLS
| DPZO - T|- 2 -lL| 5]/ = L *
b ional Seals material,
roportiona ) .
directional valve, piloted see section|7:
- =NBR
Series PE =FKM
number BT = HNBR
T = with LVDT transducer
Hydraulic options (3):
Valve size ISO 4401- B = solgnmd and lLVDT traqsducer at side of port A of the
1210 2-16 4-25 6-32 main stage (side B of pilot valve)
D = internal drain
E = external pilot pressure
Configuration: Spool size: 3 5 5 5
Standard Option /B Spool type: L,S,D L,DL, S D L,S,D L,SD
A8 M B a8 Configuration: 51,53,71,73  51,63,71,73  51,53,71,73 72
! DPZO-1 = - 100 - -
51= W@ﬂz;@: E\KZ@W DPZO-2 = 160 250 - 250
- - DPZO-4 = - 480 - 480
A B A B _ 640 -
DPZO-6 = - R
53 = E“I Zﬁ Egzm Nominal flow (I/min) at Ap 10 bar P-T
PT a b P T
A8 K A B ~ o .
S T S Spool type, regulating characteristics (2):
me Y T
b P T a b PT a L DL o
linear differential-linear
_+ 8 4 Bl 48 P-A=Q, B-T=Qp2
= T T Tt
(1) b P T a b P T a
A8 M B a8 S b
___h B} i differential-progressive
progressive
3= o AHHYS be aPAIRIE PA=Q  BT=-Q2
b P T a b P T a P-B = Q/2, A-T=Q

(1) Only for DPZO sizes 2 and 4 with spools L5, S5 or D5:
in central position the leakages P-A and P-B are
drained to tank, avoiding the drift of cylinders with

differential areas

F172

(2) Spools for regenerative circuit, see section 2]
(3) All combination possible
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@ MODEL CODE OF SPOOLS FOR REGENERATIVE CIRCUIT - for valve model code and options, see section [ 1]

| DPzo |- T - 2 || m-we /|« [« 1]«
Configuration and spool:
A B pd A B P4 For regenerative circuit
(additional external check
71-D9 = e 71-L9 I HH A D9 valve required)
b P T a b P a .
see 11.1 - diagram 19
A B P4 A B P4 s
73-D9 S M 73-L9 M
b PT a b P T a
For regenerative circuit
Spool size: D9 L9 internal to the valve
DPZO-1 = 100 - Lo see 11.1 - diagram 20
DPzO-2 = 250 250
DPZO-4 = 480 R
Nominal flow (I/min) at Ap 10bar P-T

| 3| OFF-BOARD ELECTRONIC DRIVERS

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

| 4| GENERAL CHARACTERISTICS

Drivers model E-BM-TEB E-BM-TES
Type digital digital
Format DIN-rail panel DIN-rail panel
Tech table GS230 GS240

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for futher details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU

REACH Regulation (EC) n°1907/2006

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

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

(2) With step reference input signal 0 +100 %

F172

(3) At p = 100/350 bar

Valve model DPZO-T-1 DPZO-T-2 DPZO-T-4 DPZO-T-6
Pressure limits [bar] ports P, A, B, X =350; T =250 (10 for option /D); Y = 10;
standard | L5, DL5, S5, D5 L3, S3, D3 L5, DL5, S5, D5 L5, S5, D5
Spool type
regenerative D9 D9, L9 D9
Nominal flow Ap P-T [I/min]
U Ap= 10 bar 100 160 250 480 640
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
Pilot [cm?] 100/ 300 100/ 300 200 /500 900 / 2800
Leakage (3) - -
Main stage [l/min] 0,15/0,5 0,2/0,6 0,3/1,0 1,0/3,0
Response time (4) [ms] <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

(4) 0-100% step signal see detailed diagrams in section 8.3
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| 6] ELECTRICAL CHARACTERISTICS

Max power consumption 30 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3+-33Q

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

IP65 with mating connectors

Duty factor

Continuous rating (ED=100%)

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

NBR seals (standard) = -20°C + +80°C, with HFC hydraulic fluids = -20°C + +50°C

Seals, recommended fluid temperature FKM seals (/PE option) = -20°C + +80°C

HNBR seals (/BT option) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C

Recommended viscosity

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

Max fluid normal operation | 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

- - ISO 12922
Flame resistant with water NBR, HNBR HFC

DIAGRAMS (based on mineral oil SO VG 46 at 50 °C)

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

100 200
P—B|P—>] P—B |P—>A
A>T BT A—T BT
c 80 = 160
é 3\ 28 /3 §
% 60 g 120
2 1 1 4A 2
el &B o 6 5 5 7A
% 40 % 80
3 N 3 6
e 20 = \\ / g 40
7B ]
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
DPZO-1: Stroke [% of max] DPZO-2: Stroke [% of max]
1=L5 2A=DL5(P—>A A—>T) 4A=D5(P—-A A—=T) 5=1L3 7ZA=D3(P—>A A—T)
3=5S5 2B=DL5(P—B,B—T) 4B=D5(P—-B,B—T) 6 =S3 7B=D3(P—B,B—T)
250 500
P—>B|P—A P—>B|P—>A
A>T |B—>T \ A—>T|B—>T /
= 200 = 400
£ 9A £ 13A
= 10 = 14
> 150 8 z 300 15A
o o
= = 13B 12
c = : / . N\ /
2 100 L 200
T \ 11A K 14
3 1B 10 3 15A
& 50 \ 2 100 \
; X\ | / : ~\ | /
-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
DPZO-2: DPZ0-4: roke [% of max]
8=L5 OA=DLS(P—>AA—T) 1MA=D5S(P—>AA—T) 12=15 13A=DL5(P—>A, A—T) 15A=D5 (P —A A—T)
10=85 9B=DL5(P—>B,B—T) 11B=D5(P—>B B—T) 14=S5 13B=DL5(P—B,B—T) 15B=D5(P—B,B—T)
650
AN eIt i
= 520 A—>T|B—>T
E \ /
= 17
390
= .
3 16 16 17 Note:
T o0 Hydraulic configuration vs. reference signal (standard and option /B)
ks , 0 ++10V
qg; . 188 18A Reference signal 15 o9 ma } P—>A/B—>T
o
) 0 +-10V
. \§§ // Reference signal 15 = 4 mA | P—B/A—T
-100 -80 -60 -40 -20 0 20 40 60 80 100
DPZO-6: Stroke [% of max]
16=15 18A=D5(P—=A A—T)
17=55 18B=D5(P—B,B—T)
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19 = differential - regenerative spool D9
(not available for valve size 32)

D9 spool type with a fourth position specific to regenerative
circuit, performed by means of an additional external check valve.

A B Z‘Z‘
T T
AN
LR
| B
Application A
example

20 = linear - internal regenerative spool L9

(available only for valve size 16)

L9 spool type with a fourth position specific to perform a

regenerative circuit internal to the valve.

8.2 Operating diagrams

Flow /Ap diagram stated at 100% of spool stroke

600

500

400 3

1
€ 300 3
£ e
i 200 ]
© b
8
2 100
10 30 70 100 200 300
Valve pressure drop Ap [bar]

DPZO-1:

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

2 = spools L3, S3, D3

3 = spools L5, S5, D5, DL5, D9, L9

Flow rate [I/min]

1400

Regulated flow [% of max]

Regulated flow [% of max]

100
19
80
. i/
60 A T A
40
P—>B
20
BT
-100 -80 -60 -40 -20 0 20 40 60 80 100
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100
20
80 /
60
40/ P—>B AT P—>A
20 /é —»B
B—>T tigenerative
0 SN
-100 -80 60 -40 -20 0 20 40 60 80 100

1200

1000
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600
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Valve pressure drop Ap [bar]

DPZO-4:

4 = spools L5, S5, D5, DL5, D9
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Flow rate [I/min]

Stroke [% of max]

3500

3000

2500

2000

1500

1000

d

70 100 200 300

Valve pressure drop Ap [bar]

10 30
DPZO-6:
6 = L5, S5, D5
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8.3 Response time DPZO-1
The response times in below diagrams are measured at different DPZO-2 Step signal [%]
steps of the reference input signal. They have to be considered as 100 5100
average values.
For the valves with digital electronics the dynamics performances 75
can be optimized by setting the internal software parameters. g /s 0-75
£
§ %0 /’ 0-50
o
o
[oR
» 25
/’ 0-25
0 15 30 45 60 750 15 30 45 60 75
Time [ms]
DPZO-4 Step signal [%] DPZ0O-6 Step signal [%]
100 100
0-100 0-100
— 75
2 0-75 X ® 0-75
° )
X [0}
S 50 S 50
@ 0-50 2 0-50
z / g /
3 g
%)
25 025 o 25 0-25
0 20 40 60 80 100 O 20 40 60 80 100 0 20 40 60 80 100 O 20 40 60 80 100
Time [ms] Time [ms]
8.4 Operation as throttle valve
Single solenoid valves (*51) can be DPZO-*- 151-L5 | 251-L5 | 451-L5 | 651-L5
used as simple throttle valves:
= Max flo I/mi
Pmax = 250 bar xflow [min} | 4 860 1600 | 2200
Ap = 15 bar
HYDRAULIC OPTIONS Functional Scheme - example of configuration 71
B = Solenoid and LVDT transducer at side of port A of the main stage (side B of pilot m ml
valve). For hydraulic configuration vs reference signal, see 8.1
D = Internal drain (through port T).
Pilot and 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.
E = External pilot (through port X). ’7 .
Pilot and drain configuration can be modified as shown in the functional scheme ﬂ
here aside. For detailed view of plugs position, see section [11] I
The valve’s standard configuration provides internal pilot and external drain. . L

10.1 Pilot valve solenoid connector

ELECTRICAL CONNECTION - connectors supplied with the valve

@ 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

10.2 LVDT main stage transducer connector

Connector code
ZBE-08

PIN| SIGNAL| TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION
1 |COIL Power supply 2@@ 1 | PROG | Do not connect
2 | COIL Power supply g 1S3H 2 |VT+ Power supply +15VDC
3 |GND Ground 3 | AGND | Ground ‘
4 |TR Output signal
5 |VT- Power supply -15VbC

F172
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11] 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

DPZ0-2

DPZO-4

DPZO-6

Pilot channels

Pilot channels Drain channels

Pilot channels Drain channels

Pilot channels

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

Internal piloting: Without blinded plug SP-X300F (D);
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 .

12| FASTENING BOLTS AND SEALS

Type Size Fastening bolts Seals
5 OR 2050
1-10 |4socket head screws M6x40 class 12.9 Diameter of ports A, B, P, T: @ 11 mm (max)
- Tightening torque = 15 Nm 2 OR 108
Diameter of ports X, Y: @ =5 mm (max)
4 socket head screws M10x50 class 12.9 4 OR 130;
P Tightening torque = 70 Nm Diameter of ports A, B, P, T: @ 20 mm (max)
N 2 socket head screws M6x45 class 12.9 2 OR 2043
DPZO Tightening torque = 15 Nm Diameter of ports X, Y: @ =7 mm (max)
4 OR 4112
4~ o5 |6 sockethead screws M12x60 class 12.9 Diameter of ports A, B, P, T: & 24 mm (max)
- Tightening torque = 125 Nm 2 OR 3056
Diameter of ports X, Y: @ =7 mm (max)
4 OR 144
6 3o |©sockethead screws M20x80 class 12.9 Diameter of ports A, B, P, T: & 34 mm (max)
- Tightening torque = 600 Nm 2 OR 3056

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

F172
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13| INSTALLATION DIMENSIONS [mm]

DPZO'T'1 (dotted line = double solenoid version) Mass [kg]
DPZO-T-15 8,5

I1SO 4401: 2005
Mounting surface: 4401-05-05-0-05 (see table PO05) DPZOT-17 94

666 666
®
%9
[¢o)
ZBE-08
— 1| & P
Q| ©
- -
PLLNEE Saie
35.5 70
130 125 30
285
(1) = Air bleeding | 3
DPZO-T-2 (dotted line = double solenoid version) Mass [kg]
1SO 4401: 2005 DPZO-T-25 13,5
14.4

Mounting surface: 4401-07-07-0-05 (see table PO05) DPZOT27

666

H H i
=

U = o A

34

]
>
EoooT
@
13

}
L o

53 144 153
350

Q) = Airbleeding [ °

Notes: For option /B the proportional solenoid and the LVDT transducer are at side of port A of the main stage
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DPZO'T'4 (dotted line = double solenoid version)

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

666 666

ZBE-08

1 =y T
P X AIB = o
I I I <t
]:_ SN U S ::[
| 185
635 191 164
4185

@ = Airbleeding [ °

DPZO'T'G (dotted line = double solenoid version)

ISO 4401: 2005
Mounting surface: 4401-10-09-0-05 (see table P005)

666

49

80 275 180

@) = Airbleeding [ °

Mass [kg]

DPZO-T-45

17,6

DPZO-T-47

18,5

118

Mass [kg]

DPZO-T-65

423

DPZO-T-67

431

Notes: For option /B the proportional solenoid and the LVDT transducer are at side of port A of the main stage

14] RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics GS500 Programming tools

FS900 Operating and maintenance information for proportional valves GS510 Fieldbus

GS230 E-BM-TEB digital driver K800 Electric and electronic connectors

GS240 E-BM-TES digital driver P005 Mounting surfaces for electrohydraulic valves
06/24 F172
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Table FS330-11/E

Digital proportional 2-way cartridges high performance

piloted, with on-board driver and two LVDT transducers

atos A

—=CONNECT

NG

SMART TUNING 3

Ul

@ Poppet
@ Sleeve 10

® Main stage LVDT transducer » =g
L

@ Pilot valve

(® On-board digital driver 10

(® Bluetooth/USB connection

(@ Fieldbus connectors

Main connector 2

I
I
[

(© Pilot valve LVDT transducer @ =
Air bleeding

@ Air suction port

@ X1 port (external pilot pressure)

g

>

LIQZP-LES-SN-BP-322L4

|1 MODEL CODE
| LiQzp

Proportional 2-way
cartridge, piloted

LEB = basic on-board digital driver
LES = full on-board digital driver

Alternated p/Q controls:
SN =none

10-Link interface, only for LEB, see section @ :
NP = Not present IL =10-Link

Fieldbus interfaces, only for LES, see section|7:
NP = Not present

BC = CANopen EW = POWERLINK

BP = PROFIBUS DP El = EtherNet/IP

EH = EtherCAT EP = PROFINET RT/IRT

LES |-[SN -|NP|-[25

Valve size ISO 7368, see section @ .

Size 16 25 32 40

I/min 250 500 800 1200
Size 50 63 80 100
I/min 2000 3000 4500 7200

Nominal flow (I/min) at Ap 5 bar

125
9350

2

EL

LIQZP-LEB, LIQZP-LES

Digital high performance 2-way proportional
cartridges specifically designed for high
speed closed loop controls. They are equip-
ped with two LVDT position transducers for
best dynamics in not compensated flow
regulations. The cartridge execution for
blocks installation grants high flow capabili-
ties and minimized pressure drops.

LEB basic execution with analog reference
signal or |0O-Link interface for digital reference
signals, valve settings, and real-time diagnostics.
LES full execution which includes also
optional fieldbus interfaces for digital
reference signals, valve settings, and real-
time diagnostics.

Bluetooth/USB connection is always present
for valve settings via mobile App and Atos PC
software.

Size: 16 + 125 - ISO 7368
Max flow: 600 + 22000 I/min
Max pressure: 420 bar

Seals material,
see section [11]:

- =NBR
Series PE = FKM
number BT = NBR low temperature

Bluetooth option (1), see section [4]:
T = Bluetooth adapter supplied with the valve

Electronic options (1), not available for LEB-SN-IL:

F = fault signal

I = current reference input and monitor 4 + 20 mA

Q = enable signal

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

Poppet type, regulating characteristics, see section[12]:

L4 = linear

Configuration:
2 =2 way

SP

MB
MA

X1

functional symbol

simplified symbol

04 8

x|

[p%
S

(1) Possible combined options: /Fl, /IQ, /IZ (/T Bluetooth adapter option can be combined with all other options)
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| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

& 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 [16].

A WARNING

The loss of the pilot pressure causes the undefined position of the main poppet.
The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | LEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

GETITON
® Google Play

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

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

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

3.2 E-SW-SETUP PC software

PC software

E-C-SB-USB/M12 cable
E-A-SB-USB/OPT isolator

| 4| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

5] SMART TUNING

Smart tuning allows to adjust the cartridge dynamic response in order to match different performance requirements.
The cartridge is provided with 3 factory settings for the spool control:

- dynamic fast response time and high sensitivity for best dynamic performances. Default factory setting for cartridges
- balanced average response time and sensitivity suitable for major applications
-smooth attenuated response time and sensitivity to improve control stability in critical applications or in environments with electrical disturbances

Smart tuning setting can be switched from Dynamic (default) to Balanced or Smooth via software or fieldbus; if requested, performances can be
further customized directly tuning each single control parameter. For details consult related manuals E-MAN-RI-* and Quickstart, see section [24].

For Response time and Bode diagrams see section [12].

| 6] 10-LINK - only for LEB, see tech. table GS520

|0-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an |0-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The |0-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for LES, see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These execution
allow to operate the valves through fieldbus or analog signals available on the main connector.
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GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 9] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 16 25 32 40 50 63 80 100 125
Nominal flow Ap A-B [I/min]
Ap =5bar | 250 500 800 1200 | 2000 | 3000 | 4500 | 7200 9350
Ap = 10 bar 350 700 1100 1700 2800 4250 6350 10200 13200
Max permissible flow 600 1200 1800 2500 4000 6000 10000 | 16000 22000
Max pressure [bar] Ports A, B = 420 X =350 Y=10
Nominal flow of pilot valve at Ap = 70 bar [I/min] 4 8 20 40 40 100 100 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,2 0,3 0,7 0,7 1 1 1 1
Piloting pressure [bar] min: 40% of system pressure  max 350 recommended 140 = 160
Piloting volume [cm’] 1,6 2,2 7,0 9,4 17,7 32,5 39,5 49,5 124,9
Piloting flow (1) [I/min] 4 5,3 14 19 35,5 56 60 60 88,1
Response time 0 + 100% step signal (2) [ms] 24 25 28 30 30 35 40 50 90
Hysteresis [% of the max regulation] <0,1
Repeatability [% of the max regulation] +0,1
Thermal drift zero point displacement < 1% at AT = 40°C

(1) With step reference input 0+100%

(2) With pilot pressure = 140 bar, see datailed diagrams in section 12.2

10| ELECTRICAL CHARACTERISTICS

Power supplies Noqual . +24 Voo ) )
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption 50 W
Max. solenoid current 26 A
Coil resistance R at 20°C 3:33Q
Jotage anae <10 e VR e pecance - Sk

Monitor outputs

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

Output range: voltage

current

Enable input

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

Fault output

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

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for LES); poppet position
control by P.I1.D. with rapid solenoid switching; protection against reverse polarity of power supply

Communication interface

EtherCAT
POWERLINK
EtherNet/IP
PROFINET 10 RT/IRT

EN50325-4 + DS408 |[EN50170-2/IEC61158 | IEC 61158

usB 10-Link CANopen PROFIBUS DP

Interface and System
Atos ASCII coding  |Specification 1.1.3

Communication physical layer

not insulated SDCI
USB 2.0+USB OTG |class port B

optical insulated optical insulated Fast Ethernet, insulated
CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

Note: a maximum time of 800 ms (1000 ms just for size 125), depending on communication type, has to be considered between the driver energizing
with the 24 Voc power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/G004.pdf

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid

normal operation

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

contamination level

longer life

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

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
X - ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
12| DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)
12.1 Regulation diagrams (values measured at Ap 5 bar)
500 1250
= / 'S’ 1000 el
£ 400 £
s = 4
3 300 3 750 /
° 2 — o 3
% 200 — % 500 /
5 . T 3 o
(0] jo)
o« 100 & 250
AT A
0 20 40 60 80 100 0 20 40 60 80 100

Stroke [% of max]

1 =LIQZP-L*-162L4
2 = LIQZP-L*-252L4

Stroke [% of max]

3 =LIQZP-L*-322L4
4 = LIQZP-L*-402L4

3000 5000
/ 7 /
© 2400 6 = 4000
£ £ e
= 1800 3 3000
o )
:5 5 / z
£ 1200 £ 2000
3 — 3 7
& 600 & 1000
/ /
/ /
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
5 = LIQZP-L*-502L4 7 = LIQZP-L*-802L4
6 = LIQZP-L*-632L4
7500 10000
8 9|
< — = —
E 6000 ‘€ 8000
z 3
2 4500 S 6000
3 g
< 3000 S 4000
o o)
< &
1500 2000
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
8 = LIQZP-L*-1002L.4 9 = LIQZP-L*-1252L.4
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https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

12.2 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

Step signal [%] Step signal [%]
3

100 12 100 ! 2.3
0109 \ (2 oo S
75 75 i 1
075 =

/ 0-75

50 L b

/ 0-50
1

\ o 25 (RS
025 R 0-25 N
AU ERSE a \d \1 5

0 10 20 30 40 500 10 20 30 40 50 0 12 24 36 48 600 12
LIQZP-16, LIQZP-25 Time [ms]

0-50

Poppet stroke [%]
(o))
o

n
[l
Poppet stroke [%]

LIQZP-32, LIQZP-40 Time [ms]

LIQZP-50
Step signal [%] Step signal [%]
100 1.2 3 100 1.2 3
,::::: - 0-100] “‘\“‘ '::::‘_—_ 0-100| ‘\“\
[ 1 1
< e S < 75 2 D
=7 0-75 Y & 0-75 Y
o ‘\‘ . 2 ‘\‘ 5
£ 50 1 £ 50 1 R
s 0-50 Y - 0-50 NN
g NN 8 A
S 25 1 R S 25 ! S
o 0-25 ‘\‘ ‘\‘ o / 0-25 “‘ \\\
i \1\1 & T2~ 3 i\ \d h Ng“\_;

0 14 28 42 56 700 14 28 42 56 70 0 16 32

48 64 800 16 32 48 64 80
LIQZP-63, LIQZP-80 Time [ms]

LIQZP-100 Time [ms]

Step signal [%]

100 e~
" o100
< 75 S
& 0-75
[0} Y
5 N
5 50 0N
2 0-50 N
o \‘ .
o 1 N
S o5 SN
0-25 N
1\ 1 \1[*.27..3

0 28 56 84 112 140 0 28 56 84 112 140
LIQZP-125 Time [ms]

1 =dynamic 2 =balanced (*) 3 =smooth (*)

(*) Response time is represented only for 0-100% step; for intermediate steps, the response time increment of presets 2 (balanced) and 3 (smooth)
with respect to the preset 1 (dynamic) is proportional to the step amplitude of the reference input signal
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12.3 Bode diagrams LIQZP-L*-162L4

Stated at nominal hydraulic conditions

50% + 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

10% < 90% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

12.4 Bode diagrams LIQZP-L*-252L4

Stated at nominal hydraulic conditions

50% + 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

10% <> 90% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

12.5 Bode diagrams LIQZP-L*-322L4

Stated at nominal hydraulic conditions

50% + 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

10% < 90% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

12.6 Bode diagrams LIQZP-L*-402L4

Stated at nominal hydraulic conditions

50% + 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

10% < 90% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth

12.7 Bode diagrams LIQZP-L*-502L4

Stated at nominal hydraulic conditions

50% + 5% nominal stroke:

1 = dynamic
2 = balanced
3 = smooth

10% < 90% nominal stroke:

4 = dynamic
5 = balanced
6 = smooth
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12.8 Bode diagrams LIQZP-L*-632L4 +2
Stated at nominal hydraulic conditions 0 E
, o) NN g
50% + 5% nominal stroke: O, N S
1 = dynamic 2 3 \ \ 2
2 = palanced ® \ VA 8
3 = smooth o 3 211 o
| : P
10% < 90% nominal stroke: = ! ! / 90°
4 = dynamic IS I/
5 = balanced < , .
6 = smooth 45
50 100
Frequency [Hz]
12.9 Bode diagrams LIQZP-L*-802L4 +2
Stated at nominal hydraulic conditions 0 E
. O BN g
50% * 5% nominal stroke: o, \ \ S,
1 = dynamic o 3 \ \ 3
2 = balanced B . Y \ s
3 = smooth ® 3 2 1 o
3 3 2 1
=}
10% < 90% nominal stroke: % ! / / 90°
4 = dynamic £ /’ K
5 = balanced < J L/ 450
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g’_—"/ 0°
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Frequency [Hz]
12.10 Bode diagrams LIQZP-L*-1002L4 +2 —
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13]

F =

[15]

ELECTRONIC OPTIONS - not available for LEB-SN-IL

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, poppet position transducer broken, etc. - see 16.7 for signal specifications.
This option provides 4 =+ 20 mA current reference and monitor signals, instead of the standard 0 + 10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or £20 mA.

It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected
by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.
This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the

solenoid is zeroed and the valve’s poppet moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 16.5 for signal spe-

cifications.

This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see above option /F
Enable input signal - see above option /Q
Repeat enable output signal - only for LEB-SN-NP (see 16.6)

Power supply for driver’s logics and communication - only for LES (see 16.2)

POSSIBLE COMBINED OPTIONS
JFLNQ, 1IZ

Note: /T Bluetooth adapter option can be combined with all other options

AIR BLEEDING

/)
v

Size 16 + 25 Size 32 + 50

MB

X0 0|
MA@ |

) Air suction port:
N° 1 plug G1/4” for sizes 16 to 50
N° 1 plug G1/2” for sizes 63 to 100
N° 1 plug G1” for size 125
To be used only in case port A is connected to tank and subjected to
negative pressure, consult our technical office.

(2) Air bleeding:

N° 2 plugs G1/4” for size 16 to 100
N° 2 plugs G3/8” for sizes 125

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

@ External pilot pressure (X1):

N° 1 plugs G1/4” for sizes 16 to 100
N° 1 plugs G3/8” for size 125

Sizes 63 - 125

MSAV (3) 8 (size 125)

O '_10

17 (size 125)

Air tion )
suc %@

FS330
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POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For LEB-SN-IL signals see section

16.1

16.2

16.3

16.4

16.5

16.6

16.7

Power supply (V+ and V0)

The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 16.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for /Z option

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

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 VbC on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms IEC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for LEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 16.5).

Fault output signal (FAULT) - not for standard and /Q

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

I0-LINK SIGNALS SPECIFICATIONS - only for LEB-SN-IL

1741

17.2

17.3

Power supply for 10-Link communication (L+ and L-)

The 10-Link master provides dedicated 24 VDC power supply for [O-Link communication.
Maximum power consumption: 2 W

Internal electrical isolation of power L+, L- from P24, N24

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W
Internal electrical isolation of power P24, N24 from L+, L-

10-Link data line (C/Q)
C/Q signal is used to establish communication between 10-Link master and valve.
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ELECTRONIC CONNECTIONS AND LEDS
18.1 Main connector signals - 7 pin - standard, /F and /Q options

PIN | Standard J[e] IF TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Vbc Input - power supply
B |Vv0 Power supply 0 Voc 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
D |a INPUT Flow reference input signal: +10 Vbc / £20 mA maximum range Input - analog signal
- * Defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
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 0 + 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
18.2 Main connector signal - 12 pin - /Z option
PIN LEB /Z LES /Z TECHNICAL SPECIFICATIONS NOTES
1 |V+ Power supply 24 Vbc Input - power supply
2 |Vo Power supply 0 Vbc Gnd - power supply
3 \%lABLE refe\r/rl_e(c]j tor Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
4 |a INPUT Flow reference input signal: +10 Vbc / +20 mA maximum range Input - analog signal
- + Defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
5 |INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
6 Q_MONITOR referred to: | Flow monitor output signal: +10 Vbc / +20 mA maximum range Input - analog signal
AGND VLO Defaults are 0 + 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
8 R_ENABLE Repeat enable, output repeater signal of enable input, referred to VO Output - on/off signal
NC Do not connect
9 NC Do not connect
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
11 COAULT referr?/dut)o: 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

18.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for LEB-SN-IL

PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 L+ Power supply 24 Voc for I0-Link communication Input - power supply
2 | P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for I0-Link communication Gnd - power supply
4 | CclQ |0-Link data line Input / Output - signal
5 | N24 Power supply 0 Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

18.4 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)

CAN_SHLD | Shield

notused |(9)-(€2) pass-through connection (2)

CAN_GND | Signal zero data line

CAN_H Bus line (high)

1 | +5V_USB | Power supply

2 |ID Identification

3 | GND_USB | Signal zero data line
4 | D- Data line -

5 | D+ Data line +

gl bl =

CAN_L Bus line (low)

@ (€2 BP fieldbus execution, connector - M12 - 5 pin

@ @ EH, EW, El, EP 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 SHIELD
(1) shield connection on connector’s housing is recommended (2) Pin 2 can be fed with external +5V supply of CAN interface
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18.5 LEB-SN-NP connections layout

DRIVER OVERVIEW

I atosb

MAIN CONNECTORS

ZM-7P
7 pin - metallic (1)

r Standard, /Q, /F

ZM-12P
12 pin - metallic (1)

1z
il
[

:
ZH-7P
7 pin - plastic
ol o] \
@j S male -7 pin (2)

PG11/ ~76 I

ZH-12P
12 pin - plastic

el
male - 12 pin (2) §[§[} D
\ \pate

~100

RIEIN PRI

TRANSDUCER CONNECTOR BLUETOOTH ADAPTER AND USB CONNECTOR
E-A-BTH
Bluetooth adapter
e
fi A POPPET POSITION BIueth/USB IIG;
MAIN STAGE 58
atosa s |
R f,@ E-C-SB-USB/M12
L ' USB CABLE - cable length 4m
female (2)

QE%} (/m =) Tightening torque:

M &— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements (2) Pin layout always referred to driver’s view

18.6 LEB-SN-IL connections layout

DRIVER OVERVIEW

[ atosH

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

10-Link
ZM-5PF
5 pin - metallic

— @

male - 5 pin (1)

E-A-BTH
Bluetooth adapter
Bluetooth/USB f
o] T[T
58
- *’@ E-C-SB-USB/M12
i USB CABLE - cable length 4m

3@@ @ (———) Tightening torque:

M &—— 0,6 Nm

USB cap

TRANSDUCER CONNECTOR

atosb

POPPET POSITION
MAIN STAGE

DO NOT REMOVE

(1) Pin layout always referred to driver’s view
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18.7 LES connections layout

DRIVER OVERVIEW

MAIN CONNECTORS

SH=E

o male -7 pin(2)

PG11/ ~76 I

ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)
l r Standard, /Q, /F
PG11/
ZH-7P 2 ZH-12P
7 pin - plastic 12 pin - plastic
[0

male - 12 pin (2)

]

~ 100

1T

s =

FIELDBUS CONNECTORS

E-TRM-BP-M12/4PF

Terminator

CANopen

ZM-5PF

220
F
|
B

ZM-5PF/BP

EtherCAT

POWERLINK

EtherNet/IP

PROFINET

ZM-4PM/E

female - INPUT (2)

ZM-5PM

EtherCAT
POWERLINK
EtherNet/IP
PROFINET

female - OUTPUT (2)

ZM-4PM/E

E-TRM-BC-M12/5PM

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-A-BTH E-C-SB-USB/M12
Bluetooth adapter USB CABLE - length 4m
POPPET POSITION E —_
MAIN STAGE T e IIIG-
DO NOT REMOVE ‘ 58
J female (2)
|
i [ —
\;:E@ =) Tightening torque:
S M M — 06Nm
13.5
USB cap

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements (2) Pin layout always referred to driver’s view

18.8 Diagnostic LEDs - only for LES
Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for detailed information.

FIELDBUS NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT
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. IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

BC and BP pass-through connection

fieldbus fieldbus
network network
) MLIT[]

fieldbus
interface

20.1 Main connectors - 7 pin
CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE Zm-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LiYCY 7 x 1 mm? max 40 m (logic and power supply)

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

20.2 Main connectors

-12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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

Recommended cable

5x 0,75 mm? max 20 m

Connection type

screw terminal

Protection (EN 60529)

IP 67

20.4 Fieldbus communication connectors

Connection type to crimp to crimp
Protection (EN 60529) IP 67 IP 67
20.3 10-Link connector - only for LEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) ZM-5PF
Type 5pin female straight circular
Standard M12 coding A - IEC 61076-2-101
Material Metallic
Cable gland Pressure nut - cable diameter 6+8 mm

EH EtherCAT, EW POWERLINK,

CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE (1) zZm-5PF (€2 zm-5PM (C) ZM-5PF/BP | (C2) ZM-5PM/BP €) C)  zm-aPm/E

Tyoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male

P straight 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 6+8 mm Pressure nut - cable diameter 6+8 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)

P67

IP 67

IP 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

FS330
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21| FASTENING BOLTS AND VALVE MASS

Type Size Fastening bolts (1) Mass [kg]
16 4 socket head screws M8x90 class 12.9 56
Tightening torque = 35 Nm '
25 4 socket head screws M12x100 class 12.9 82
Tightening torque = 125 Nm ’
32 4 socket head screws M16x60 class 12.9 109
Tightening torque = 300 Nm ’
40 4 socket head screws M20x70 class 12.9 167
Tightening torque = 600 Nm '
4 socket head screws M20x80 class 12.9
Liazp 50 Tightening torque = 600 Nm 239
4 socket head screws M30x120 class 12.9
63 Tightening torque = 2100 Nm 44,0
80 8 socket head screws M24x80 class 12.9 716
Tightening torque = 1000 Nm '
8 socket head screws M30x120 class 12.9
100 Tightening torque = 2100 Nm 122,5
8 socket head screws M36x260 class 12.9
125 Tightening torque = 3600 Nm 375

(1) Fastening bolts supplied with the valve

@ MAIN CONNECTORS INSTALLATION DIMENSIONS

Installation 1 - possible interference between manifold and main Installation 2 - no interference

connector
‘
1 1

[[ stos &,

T
E
T

[[ . sloss,

DO pOaL
B Bl

A = 15 mm space to remove the 7 or 12 pin main connectors

C
D

B = Clearance between main connector to valve’s mounting surface.
See the below table to verify eventual interferences, depending | C = Max manifold dimension to avoid interference with the main con-

to the valve size and connector type nector, see below table

Reference Main Valve size
dimension | “°70St" 16 25 32 40 50 63 80 100 125
ZM-7P 32 32 32 40 45 68 68 80 142
ZH-7P %)) 1) 1) 1) 29 52 52 64 125
. ZM-12P 1) 1) 1) 1) 1) 35 35 47 108
ZH-12P 1) 1) 1) 1) 1) 1) 7)) 40 101
C (max) - 104 114 121 134 141 172 202 229 271
D - 124 134 141 154 161 192 222 249 291

Above dimenions refer to the main connector fully screwed to driver’'s connector. The space A = 15 mm to remove the connector must be considered

(1) The connector installation can be performed only if the valve’s driver protrudes from the edge of the relevant mounting manifold as rapre-
sented in above “Installation 2”

(2) The connector installation may be critic, depending to the cable size and bending radius
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23] INSTALLATION DIMENSIONS [mm]

LIQZP-LEB-*-162 LIQZP-LEB-*-252
LIQZP-LES-*-162 ) LIQZP-LES-*-252 )
QE e
F
—
40
//:"@ -
Ll
3 : &
Yol wn
S S
e el T
(a0} |
& “
= -
[l
[
@ [ : ' sosb
S of 11 ° 8
1 @© IR i
Vo
Pl
m ! ‘
T Lt T T
Al
5 Al
LIQZP-LEB-*-322 LIQZP-LEB-*-402
LIQZP-LES-*-322 LIQZP-LES-*-402 o 78
ola N =
[SURS £
[=) Y =
= ) O
m — [$) _
_ UE—
Yo}
[T} ] a
A
A ™
[To) N
S| g [D SN
[aV)
1 i
o @ ©
o 8 S
L], stosa, t
- |
B[] | —
5 100x100 Al
5 125x125 Al
LIQzP A1 B (1) c(©) H
LEB-SN-IL 140 60 - 242
LEB - SN - NP 140 60 - 242
LES - SN - NP, BC, BP, EH 140 60 58 235
LES - SN - EW, El, EP 155 60 58 235
(1) The indicated dimension refers to the main connector ZM-7P. See section [22] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 18.5, 18.6 and 18.7
(3) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZP-LEB-*-502
LIQZP-LES-*-502

(3)

LIQZP-LEB-*-632
LIQZP-LES-*-632

i ™
& 8 5 g
)
% 9 i
= (= ©
! ~
5 180x180 A2
LIQZP-LEB-*-802 LIQZP-LEB-*-1002
LIQZP-LES-*-802 LIQZP-LES-*-1002
=2
0
< © . I%0)
[90] 90} S8l o
& g | i
t I
© |
[oV] ~ |
© o) - .
- S L
j S |
|
@300 A2
Liazp A1 A2 B (1) c©
LEB - SN - IL 140 150 60 -
LEB - SN - NP 140 150 60 -
LES - SN - NP, BC, BP, EH 140 150 60 58
LES - SN - EW, EI, EP 155 165 60 58

(1) The indicated dimension refers to the main connector ZM-7P. See section [22] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter

For dimensions of connectors and Bluetooth adapter, see sections 18.5, 18.6 and 18.7
(3) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZP-LEB-*-1252
LIQZP-LES-*-1252

(1) The indicated dimension refers to the main connector ZM-7P. See section [22] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 18.5, 18.6 and 18.7

(3) Space required for connection cable and for connector removal

e
L
| |
oo ﬁ@
Ui
[Te)
™ | . AN
Q =
[Te)
. | | g
o ™
« m
2] o
3 K
Al 1
@380 A2
LIQzP A2 B (1) C(2)
LEB-SN-IL 140 60 ,
LEB - SN - NP 140 60 -
LES - SN - NP, BC, BP, EH 140 60 58
LES - SN - EW, EI, EP 155 60 58

Note: for mounting surface and cavity dimensions, see table PO06

24] RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

FS900 Operating and maintenance information for proportional valves
GS500 Programming tools

GS510 Fieldbus

GS520 |O-Link interface

K800 Electric and electronic connectors

P006 Mounting surfaces and cavities for cartridge valves
QB340 Quickstart for LEB valves commissioning

QF340 Quickstart for LES valves commissioning
E-MAN-RI-LEB TEB/LEB user manual

E-MAN-RI-LES TES/LES user manual
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Proportional 2-way cartridges high performance
piloted, with two LVDT transducers, ISO 7368 sizes from 16 to 125

LIQZP-L

c E High performance 2-way proportional car-
tridge valves specifically designed for high
speed closed loop controls.

The valves operate in association with digital

3 5 off-board divers, see section @.
They are equipped with two LVDT position
5 transducers for best dynamics in not com-

pensated flow regulations.

The cartridge execution for blocks instal-
HHHHH lation grants high flow capabilities and
minimized pressure drops.

b

N

LIQZP: Size: 16 + 125 - ISO 7368
Max flow: 600 + 22000 I/min
X Y Max pressure: 420 bar

©) Poppet

@ Sleeve

® Main stage LVDT transducer
@ Pilot valve 2 4
® Proportional solenoid @

® Pilot valve LVDT transducer

@ Air bleeding

Air suction port
® X1 port (external pilot pressure) LIQZP-L-322L4

8
@ B

C = | | Spool regulation characteristics: L = linear
@

>

1] MODEL CODE

| LIQZP -lL-] 32 | [2] [ L4 1]+ 1 .

Proportional 2-way cartridge, piloted

Seals material,
see section [6]:
- =NBR

L = two LVDT transducers PE = FKM
BT = NBR low temperature

Valve size |ISO 7368, see section E :

size 16 25 32 40

I/min 250 500 800 1200

size 50 63 80 100 125
I/min 2000 3000 4500 7200 9350

Nominal flow (I/min) at Ap 5 bar

Series number

Configuration: 2 =2 way

Spool type, regulating characteristics:

|
|
}
|
|
|
|
i

L4 = linear

functional symbol simplified symbol
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| 2| OFF-BOARD ELECTRONIC DRIVERS

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

& WARNING

To avoid overheating and possible damage of the electronic driver, the valves must be never energized without hydraulic supply to the pilot stage.

Drivers model E-BM-LEB E-BM-LES
Type digital digital
Format DIN-rail panel DIN-rail panel
Tech table GS230 GS240

In case of prolonged pauses of the valve operation during the machine cycle, it is always advisable to disable the driver.

| 3| GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for futher details see technical table PO07

Ambient temperature range

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

Storage temperature range

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

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

| 4] HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Size 16 25 32 40 50 63 80 100 125
Nominal flow Ap A-B [I/min]
Ap =5 bar 250 500 800 1200 2000 3000 4500 7200 9350
Ap = 10 bar 350 700 1100 1700 2800 4250 6350 10200 13200
Max permissible flow 600 1200 1800 2500 4000 6000 10000 16000 22000
Max pressure [bar] Ports A, B = 420 X =350 Y =10
Nominal flow of pilot valve at Ap = 70 bar [l/min] 4 8 20 40 40 100 100 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,2 0,2 0,3 0,7 0,7 1 1 1 1
Piloting pressure [bar] min: 40% of system pressure  max 350 recommended 140 + 160
Piloting volume emT | 16 2,2 7.0 9,4 17,7 32,5 39,5 49,5 1249
Piloting flow (1) [/min] 4 53 14 19 35,5 56 60 60 88,1
Response time 0 + 100% step signal (2) [ms] 24 25 28 30 30 35 40 50 90
Hysteresis [% of the max regulation] <0,1
Repeatability [% of the max regulation] +0,1
Thermal drift zero point displacement < 1% at AT = 40°C
(1) With step reference input 0+100%
(2) With pilot pressure = 140 bar, see datailed diagrams in section 7.2
A WARNING
The loss of the pilot pressure causes the undefined position of the main spool.
The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.
E ELECTRICAL CHARACTERISTICS
Max power consumption 30 W
Max. solenoid current 2,6 A
Coil resistance R at 20°C 3:33Q
Insulation class H (180°) Due to the occuring surface temperatures of the solenoiq coils,
the European standards ISO 13732-1 and EN982 must be taken into account
Protection degree to DIN EN60529 | IP65 with mating connectors
Duty factor Continuous rating (ED=100%)
F330 PROPORTIONAL VALVES
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https://www.atos.com/tables/english/P007.pdf
https://www.atos.com/tables/english/G004.pdf

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

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation | 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1SO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

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

DIAGRAMS (based on mineral oil ISO V

G 46 at 50 °C)

7.1 Regulation diagrams (values measured at Dp 5 bar)
500 1250
5 € 1000
£ 400 £
i — 4
3 300 3 750 =
“_é 2 L | — :é 3 /
© 200 2 500
qg; 1 | % /
100 & 250
/ 5 /
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
1=LIQZP-L-162L4 3 = LIQZP-L-3221.4
2 = LIQZP-L-2521.4 4 = LIQZP-L-4021.4
3000 5000
/ 7
T 2400 6 = 4000 —
£ €
g 1800 S 3000 /
e o
bs 5, 3
£ 1200 2 2000
© ©
5 e £ /
o 600 & 1000
] -
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
5 = LIQZP-L-502L4 7 = LIQZP-L-802L4
6 = LIQZP-L-632L4
7500 10000
8 9|
= o = — |
€ 6000 ‘€ 8000
z 3
2 4500 S 6000
3 3
< 3000 S o000
2 )}
& o)
1500 T 2000
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
8 = LIQZP-L-1002L4 9 = LIQZP-L-1252L4
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https://atos.com/medias/KFT21-Atos-hydraulics-filters-catalog-EN.pdf?context=bWFzdGVyfGNhdGFsb2ctbGVhZmxldHN8NTUwOTk5MnxhcHBsaWNhdGlvbi9wZGZ8Y2F0YWxvZy1sZWFmbGV0cy9oZWUvaDJkLzkwNTI4NDUyNzcyMTQucGRmfDU5ZWRlN2FhMGM5NmFkZGJlMWNjOTgyZThkYzgxMzllZTBkOTFjMmVjODcwMjc2YmY2MThkY2I3M2U2ZDg2YWQ

7.2 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.

Step signal [%] Step signal [%]

100 100

0100 6100
<75 < 75
) 075 2 075
2 2
2 50 s 50
2 v 0-50 2 0-50
o 3 /
Q. Q
&£ e 25

N

0-25 / 0-25
/ | \

0 5 10 15 20 250 5 10 15 20 25 0 6 12 18 24 300 6 12 18 24 30
Time [ms]

Time [ms]

Step signal [%] Step signal [%]

100 100
/0_100 /0400
£ 70 / 075 £ 7 075
[0} [0}
X X
2 50 2 50
[} 1%}
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[oN [oR
8 o5 g
o 025 \ \ &2 025 \ \
0 8 16 24 32 400 8 16 24 32 40 0 10 20 30 40 500 10 20 30 40 50
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LIQZP-63, LIQZP-80 LIQZP-100
Step signal [%]
100
/ 0-100
X 75
2 / 0-75
[
% 50
T
g-}_ / 0-50
o 25
J o= NN\

0 28 56 84 112 1400 28 56 84 112 140

Time [ms]
LIQZP-125
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7.3 Bode diagrams - stated at nominal hydraulic conditions
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Amplitude ratio [dB]
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1 = LIQZP-L-162L4: 10% < 90%
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5 = LIQZP-L-802L4: 10% «> 90%
6 = LIQZP-L-802L4: 50% * 5%

7 = LIQZP-L-1002L4: 10% <> 90%, LIQZP-L-1252L4: 50% =+
8 = LIQZP-L-1002L4: 50%
9 = LIQZP-L-1252L4: 50%

ELECTRICAL CONNECTION - connectors supplied with the valve

H

+ 5%
+ 5%

5%

8.1 Solenoid connector 8.2 LVDT pilot transducer connector
PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 666 PIN| SIGNAL | TECHNICAL SPECIFICATION | Connector code 345
1 | COIL Power supply Py 1 |TR Output signal
2 | COIL Power supply g QQ?H 2 | VT- Power supply -15VDC
3 |GND Ground = 3 |VT+ Power supply +15VDC
4 |GND Ground
8.3 LVDT main stage transducer connector - for size 16 + 100 8.4 LVDT main stage transducer connector - for size 125
PIN| SIGNAL | TECHNICAL SPECIFICATION Connector code PIN| SIGNAL| TECHNICAL SPECIFICATION Connector code
1 |PROG | Do not connect ZBE-08 1|TR Output signal STCO9131-6-PGI
2 |VT+ Power supply +15VbC 2 |AGND | Ground
3 |AGND | Ground 3 |NC Do not connect
4 |TR Output signal 4 INC Do not connect
5 |VT- Power supply -15VDC 5 |VT+ Power supply 24VDC 21
6 |VT- Power supply OVDC

F330
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9| AIR BLEEDING

Size 16 and 25 Size 32 to 50

[n@:

I

Size 63 to 125

1

VB

‘ xX1E_@ 6
B o
_ MA@ @

'_10

17 (size 125)

o)

(3) 8 (size 125)

@ Air suction port (SP):

N° 1 plug G1/4” for sizes 16 to 50
N° 1 plug G1/2” for sizes 63 to 100
N° 1 plug G1” for size 125

To be used only in case port A is connected to tank and subjected to
negative pressure, consult our technical office.
@/ Air bleeding (MA, MB) and external pilot pressure (X1):

N° 3 plugs G1/4” for sizes 16 to 100 Air suction (1)

I
i

N° 3 plugs G3/8” for size 125

At the machine commissioning it is advisable to bleed the air from piloting
chambers, by loosening the 2 plugs shown in the picture.

Operate the valve for few seconds at low pressure and then lock the plugs.

@ External pilot pressure (X1):
N° 1 plugs G1/4” for sizes 16 to 100
N° 1 plugs G3/8” for size 125

FASTENING BOLTS AND VALVE MASS

Type Size Fastening bolts (1) Mass [kg]
16 4 socket head screws M8x90 class 12.9 56
Tightening torque = 35 Nm ’
25 4 socket head screws M12x100 class 12.9 82
Tightening torque = 125 Nm '
32 4 socket head screws M16x60 class 12.9 109
Tightening torque = 300 Nm '
40 4 socket head screws M20x70 class 12.9 16.7
Tightening torque = 600 Nm ’
4 socket head screws M20x80 class 12.9
Liqzp 50 Tightening torque = 600 Nm 23,9
63 ATl_socke@ head screws M30x120 class 12.9 44.0
ightening torque = 2100 Nm
80 8 socket head screws M24x80 class 12.9 716
Tightening torque = 1000 Nm ’
8 socket head screws M30x120 class 12.9
100 Tightening torque = 2100 Nm 1225
8 socket head screws M36x260 class 12.9
125 Tightening torque = 3600 Nm 375

(1) Fastening bolts supplied with the valve

F330
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11] INSTALLATION DIMENSIONS [mm]

LIQZP-L-162

218

LIQZP-L-322

235

B Mﬁunﬁ

85

LIQZP-L-502

LIQZP-L-252

218

85

LIQZP-L-402

253

LIQZP-L-632

o i | * [
(o)) pos T A
o | | } @ | | H H
| | | | 1
- I =
% H\ | [S] i,.“ i ;7 7;A D)
- h = —
o ' S &
~ Lol H
5 140x140 85 —
5 180x180 104.5
Note: for mounting surface and cavity dimensions, see table PO06
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s
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@300

1045
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318

200

104.5

Note: for mounting surface and cavity dimensions, see table PO06

12| RELATED DOCUMENTATION

FS001
FS900
GS230
GS240

Basics for digital electrohydraulics

Operating and maintenance information for proportional valves
E-BM-LEB digital driver

E-BM-LES digital driver

GS500
GS510
K800
P006

Programming tools
Fieldbus

Electric and electronic connectors
Mounting surfaces and cavities for cartridge valves
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Table FS335-2/E

Digital servoproportional 2-way cartridges high response

piloted, with on-board driver and two LVDT transducers

atos A

—=CONNECT

@ Poppet

® Sleeve

® Main stage LVDT transducer

@ Pilot valve

(® On-board digital driver

(® Bluetooth/USB connection
@ Fieldbus connectors

Main connector

@ Pilot valve LVDT transducer

Air bleeding

@ Air suction port
@ External pilot port for accumulator A

LIQZH-LES-SN-BP-502L4

1] MODEL CODE

| LIQzH -| LES |-SN
Servoproportional

2-way cartridge, piloted,

high response

LEB = basic on-board digital driver
LES = full on-board digital driver

Alternated p/Q controls:
SN =none

10-Link interface, only for LEB, see section E :
NP = Not present IL =10-Link

Fieldbus interfaces, only for LES, see section[s|:
NP = Not present

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

P40

Valve size ISO 7368, see section :

size 32 40 50
I/min 800 1200 2000
size 63 80 100
I/min 3000 4500 7200

Nominal flow (I/min) at Ap 5 bar

2] (Ll

]

LIQZH-LEB, LIQZH-LES

High response 2-way servoproportional
cartridge valves specifically designed for
high flow applications requiring maximum
dynamics and accurate control. Typical
applications are die casting and fast for-
ging presses. They are equipped with two
LVDT position transducers for best dyna-
mics in not compensated flow regulations.
The cartridge execution for blocks instal-
lation grants high flow capabilities and
minimized pressure drops.

LEB basic execution with analog reference
signal or |0-Link interface for digital reference
signals, valve settings, and real-time
diagnostics.

LES full execution which includes also optional
fieldbus interfaces for digital reference signals,
valve settings, and real-time diagnostics.
Bluetooth/USB connection is always present
for valve settings via mobile App and Atos
PC software.

Size: 32 + 100 - ISO 7368
Max flow: 1800 + 16000 I/min
Max pressure: 420 bar

2%

Seals material,

see section [10]:

Series - —NBR
number: PE = FKM

BT = NBR low temperature

Bluetooth option (1), see section [4]:
T = Bluetooth adapter supplied with the valve

Electronic options (1), not available for LEB-SN-IL:

F = fault signal

I = current reference input and monitor 4 + 20 mA

Q = enable signal

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

Poppet type, regulating characteristics, see section[11]:
L4 = linear

2 =2 way

Configuration:

functional symbol

SP

MB
MA

ACC

ey simplified symbol

A pacthT,

A

(1) Possible combined options: /Fl, /IQ, /IZ (/T Bluetooth adapter option can be combined with all other options)

FS335

PROPORTIONAL VALVES

213



| 2| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

& 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 [15].

A WARNING

The loss of the pilot pressure causes the undefined position of the main poppet.
The sudden interruption of the power supply during the valve operation causes the immediate shut-off of the main poppet.
This could cause pressure surges in the hydraulic system or high decelerations which may lead to machine damages.

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

3.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | LEB E-A-BTH adapter

mobile App

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with
built-in Bluetooth. It does not support valves with p/Q control or axis controls.

N GETITON
® Google Play

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

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

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

3.2 E-SW-SETUP PC software

PC software

E-C-SB-USB/M12 cable
E-A-SB-USB/OPT isolator

| 4| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

5] 10-LINK - only for LEB, see tech. table GS520

10-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The 10-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

|6 FIELDBUS - only for LES, see tech. table GS510

Fieldbus allows valve direct communication with machine control unit for digital reference, valve diagnostics and settings. These execution
allow to operate the valves through fieldbus or analog signals available on the main connector.
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GENERAL CHARACTERISTICS

Assembly position

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index: Ra <0,8, recommended Ra 0,4 — Flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature range

Standard = -20°C + +60°C

/PE option = -20°C + +60°C

/BT option = -40°C + +60°C

Storage temperature range

Standard = -20°C + +70°C

/PE option = -20°C + +70°C

/BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation, galvanic treatment (driver housing)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Vibration resistance

See technical table G004

Compliance

CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006

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

Size 32 40 50 63 80 100

Max regulated flow [I/min]

at Ap = 5 bar 800 1200 2000 3000 4500 7200

Ap A-B at Ap = 10 bar 1100 1700 2800 4250 6350 10200
Max permissible flow 1800 2500 4000 6000 10000 16000
Max pressure [bar] Ports A, B = 420 X =350 Y=10
Nominal flow of pilot valve at Ap = 70 bar [I/min] 20 40 40 100 100 100
Leakage of pilot valve at P = 100 bar  [I/min] 0,3 0,7 0,7 1 1
Piloting pressure [bar] min: 40% of system pressure max 350 recommended 140 + 160
Piloting volume [em?] 3,31 5,34 7,42 10,28 19,55 22,53
Piloting flow (1) [I/min] 13,2 17,8 22,3 31 39 45
Response time 0 + 100% step signal (2) [ms] 15 18 20 24 30 37
Hysteresis [% of the max regulation] <0,1
Repeatability [% of the max regulation] +0,1

Thermal drift

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

(1) With step reference input 0+100%

| 9| ELECTRICAL CHARACTERISTICS

(2) With pilot pressure = 140 bar, see datailed diagrams in section 11.2

) Nominal
Power supplies

Rectified and filtered

. +24 VDC

: VRMS = 20 + 32 VMAX (ripple max 10 % VPP)

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

: . Voltage: range £10VDC (24 VMAX tolerant) Input impedance:  Ri > 50 kQ
Analog input signals
g Inputsig Current: range +20 mA Input impedance: Ri =500 Q
: Output range: voltage  +10VDC @ max 5 mA
Monitor outputs current 20 mA @ max 500 Q load resistance

Enable input

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

Fault output

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

Alarms

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

Insulation class

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

Protection degree to DIN EN60529

IP66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; 3 leds for diagnostic (only for LES); poppet position
control by P.I.D. with rapid solenoid switching; protection against reverse polarity of power supply

Communication interface USB

10-Link
Interface and System

CANopen

PROFIBUS DP

EtherCAT
POWERLINK
EtherNet/IP
PROFINET 10 RT/IRT

Atos ASClI coding | Specification 1.1.3  |EN50325-4 + DS408 |EN50170-2/IEC61158|IEC 61158
Communication physical layer not insulated SDCI optical insulated optical insulated Fast Ethernet, insulated
phy Y USB 2.0+ USB OTG |class port B CAN 1SO11898 RS485 100 Base TX

Recommended wiring cable

LiYCY shielded cables, see section

Note: a maximum time of 800 ms (depending on communication type) has to be considered between the driver energizing with the 24 Voc
power supply and when the valve is ready to operate. During this time the current to the valve coils is switched to zero.
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SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

Seals, recommended fluid temperature

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

Recommended viscosity

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

Max fluid normal operation | 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

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

[11] DIAGRAMS (based on mineral oil ISO VG 46 at 50 °C)

11.1 Regulation diagrams (values measured at Ap 5 bar)

1250 o 3000
— L L
£ 1000 'c 2400
£ 2 = 4
z 750 < 1800
g L —] e
= T 2 3 —
= 500 @ 1200
(_\'j “—
ol —
& 250 3 600
o 1
0 20 40 60 80 100 0 20 40 60 80 100
Stroke [% of max] Stroke [% of max]
1= LIQZH-L*-32* 3 = LIQZH-L*-50*
2 = LIQZH-L*-40* 4 = LIQZH-L*-63*
7500
— 6000 7
<
é 6
? 4500
o —]
2 3000 5
?g;’ 1500 /
(0]
o %/
0 20 40 60 80 100
Stroke [% of max]
5 = LIQZH-L*-80"
6 = LIQZH-L*-100*
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11.2 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.

Step signal [%] Step signal [%]
100 100
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® 75 R SIS 0-75
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@ %0 Ve 050 3 0 050
[0} [0}
Q. [oN
g g /
& 25 / T o 2 Ve 0-25 \\
/ \ / N
0 4 8 12 16 200 4 8 12 16 20 o 5 10 15 20 250 5 10 15 20 25
Time [ms] Time [ms
LIQZH-32, LIGZH-40 LIQZH-50, LIQZH-63 fme)
Step signal [%]
100

/ 0-100

® 7 / 075 \
0]

X
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g / 0-50

(0]

Q

Q

L 25

NN

0 6 12 18 24 30 0 6 12 18 24 30

LIQZH-80, LIZH-100 '™ (™S

11.3 Bode diagrams - stated at nominal hydraulic conditions
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@ ELECTRONIC OPTIONS - not available for LEB-SN-IL

F

This option permits to monitor the eventual fault condition of the driver, as for example the solenoid short circuit/not connected, reference
signal cable broken for option /I, poppet position transducer broken, etc. - see 15.7 for signal specifications.

This option provides 4 + 20 mA current reference and monitor signals, instead of the standard 0 + 10 VDC.

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

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

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the
solenoid is zeroed and the valve's poppet moves to rest position.

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 15.5 for signal spe-
cifications.

This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see above option /F

Enable input signal - see above option /Q

Repeat enable output signal - only for LEB-SN-NP (see 15.6)

Power supply for driver’s logics and communication - only for LES (see 15.2)

POSSIBLE COMBINED OPTIONS
JFL,11Q, /1IZ

Note: /T Bluetooth adapter option can be combined with all other options

14| AIR BLEEDING

Size 32 Size 40 Sizes 50, 63 Sizes 80, 100

Tt T T T T oL
o ___71¢

/@

[ ® ACC

@ To be used only in case port A is connected to tank and subjected to negative pressure, consult our technical office.

@ At the machine commissioning it is advisable to bleed the air from piloting chambers, by loosening the 2 plugs shown in the picture.
Operate the valve for few seconds at low pressure and then lock the plugs.

@ Additional external pilot port for accumulator connection.

LIQZH Size B
Port T
32 ‘ 40 | 50 ‘ 63 ‘ 80 ‘ 100 ]

G1/4” G1/2” . .
@ Air sucn@’®
Air suction Tcne Jcr1o ®'
L —— S Y
G1/4” g -
® @l 1
Air bleeding Tcne r\/vl - Z;‘}

G3/8” [ 2 Y ) | — /| ‘,ji ﬁ
® — U O 1
External pilot|¥ cH g Y/ CH 10 A X

]
f]
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@ POWER SUPPLY AND SIGNALS SPECIFICATIONS

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

For LEB-SN-IL signals see section

15.1

15.2

153

15.4

155

15.6

15.7

Power supply (V+ and VO0)
The power supply must be appropriately stabilized or rectified and filtered: apply at least a 10000 puF/40 V capacitance to single phase
rectifiers or a 4700 uF/40 V capacitance to three phase rectifiers. In case of separate power supply see 15.2.

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

Power supply for driver’s logic and communication (VL+ and VLO) - only for /Z option

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

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

Flow reference input signal (Q_INPUT+)

The driver controls in closed loop the valve spool position proportionally to the external reference input signal.

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

Flow monitor output signal (Q_MONITOR) - not for /F

The driver generates an analog output signal proportional to the actual spool position of the valve; the monitor output signal can be
software set to show other signals available in the driver (e.g. analog reference, fieldbus reference, pilot spool position).

Monitor output signal is factory preset according to selected valve code, defaults are 0 + 10 VDC for standard and 4 + 20 mA for /I option.
Output signal can be reconfigured via software selecting between voltage and current, within a maximum range of £10 VDC or + 20 mA.
Enable input signal (ENABLE) - not for standard and /F

To enable the driver, supply a 24 Vbc on pin 3 (pin C): Enable input signal allows to enable/disable the current supply to the solenoid,
without removing the electrical power supply to the driver; it is used to active the communication and the other driver functions when the
valve must be disabled for safety reasons. This condition does not comply with norms I[EC 61508 and ISO 13849.

Enable input signal can be used as generic digital input by software selection.

Repeat enable output signal (R_ENABLE) - only for LEB-SN-NP with /Z option

Repeat enable is used as output repeater signal of enable input signal (see 15.5).

Fault output signal (FAULT) - not for standard and /Q

Fault output signal indicates fault conditions of the driver (solenoid short circuits/not connected, reference signal cable broken for 4 + 20 mA
input, spool position transducer cable broken, etc.). Fault presence corresponds to 0 VDC, normal working corresponds to 24 VDC.

Fault status is not affected by the Enable input signal. Fault output signal can be used as digital output by software selection.

I0-LINK SIGNALS SPECIFICATIONS - only for LEB-SN-IL

16.1

16.2

16.3

Power supply for 10-Link communication (L+ and L-)

The |10-Link master provides dedicated 24 VDC power supply for I0-Link communication.

Maximum power consumption: 2 W

Internal electrical isolation of power L+, L- from P24, N24

Power supply for driver’s logic and valve regulation (P24 and N24)

The 10-Link master provides dedicated 24 VDC power supply for valve regulation, logics and diagnostics.
Maximum power consumption: 50 W

Internal electrical isolation of power P24, N24 from L+, L-

10-Link data line (C/Q)

C/Q signal is used to establish communication between IO-Link master and valve.
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ELECTRONIC CONNECTIONS AND LEDS

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

PIN | Standard Q IF TECHNICAL SPECIFICATIONS NOTES
A | V+ Power supply 24 Vbc 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 0 + 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 0 + 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

17.2 Main connector signal - 12 pin - /Z option

PIN LEB /Z LES /Z TECHNICAL SPECIFICATIONS NOTES
V+ Power supply 24 Vbc Input - power supply
1 |vo Power supply 0 Vbc Gnd - power supply
2 | ENABLE referred to: Enable (24 Voc) or disable (0 Voc) the valve Input - on/off signal
3 | VO VLO
4 |Q INPUT+ Flow reference input signal: +10 Voc / 20 mA maximum range Input - analog signal
- Defaults are 0 = 10 Voc for standard and 4 = 20 mA for /I option Software selectable
5 | INPUT- Negative reference input signal for Q_INPUT+ Input - analog signal
6 Q_MONITOR referred to: | Flow monitor output signal: +10 Vbc / 20 mA maximum range Input - analog signal
AGND VLO Defaults are 0 + 10 Voc for standard and 4 + 20 mA for /I option Software selectable
7 AGND Analog ground Output - analog signall
NC Do not connect Gnd - analog signal
8 R_ENABLE Repeat enable, output repeater signal of enable input, referred to VO Output - on/off signal
NC Do not connect
9 NC Do not connect
VL+ Power supply 24 Voc for driver’s logic and communication Input - power supply
10 NC Do not connect
VLO Power supply 0 Voc for driver's logic and communication Gnd - power supply
;; C:ULT referr?/(i(;o. Fault (O Voc) or normal working (24 Voc) Output - on/off signal
EARTH Internally connected to the driver housing

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

17.3 10-Link connector signals - M12 - 5 pin - Coding A, port class B @ only for LEB-SN-IL

PIN | SIGNAL TECHNICAL SPECIFICATIONS NOTES
1 | L+ Power supply 24 Voc for 10-Link communication Input - power supply
2 |P24 Power supply 24 Voc for valve regulation, logics and diagnostics Input - power supply
3 |L- Power supply 0 Voc for O-Link communication Gnd - power supply
4 |ClQ |O-Link data line Input / Output - signal
5 |N24 Power supply O Voc for valve regulation, logics and diagnostics Gnd - power supply

Note: L+, L- and P24, N24 are electrically isolated

17.4 Communications connectors - @

USB connector - M12 - 5 pin  always present

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | +5V_USB | Power supply
2 |ID |dentification
3 | GND_USB | Signal zero data line
4 | D- Data line -
5 |D+ Data line +

(€D €2 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

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

FS335

(1) €2 BC fieldbus execution, connector - M12 - 5 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | CAN_SHLD| Shield
2 | not used @ - @ 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, EI, EP fieldbus execution, connector - M12 - 4 pin

PIN | SIGNAL TECHNICAL SPECIFICATION (1)
1 | TX+ Transmitter
2 | RX+ Receiver
3 | TX- Transmitter
4 | RX- Receiver
SHIELD

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

PROPORTIONAL VALVES

220



17.5 LEB-SN-NP connections layout

DRIVER OVERVIEW

atosH

POPPET POSITION
MAIN STAGE

DO NOT REMOVE

Bluetooth/USB

7@

atosb
| | |
MAIN CONNECTORS
_ ZM-7P ZM-12P
7 pin - metallic (1) 12 pin - metallic (1)
r Standard, /Q, /F
PG11/ \PG13.5
ZH-7P e e Bl - ZH-12P
7 pin - plastic 12 pin - plastic
@ =
@1 5| male-7pin(2) male - 12 pin (2) S[g[: D
PG11/ -~ 76 | I ~ 100 \\m
TRANSDUCER CONNECTOR BLUETOOTH ADAPTER AND USB CONNECTOR
E-A-BTH
Bluetooth adapter

<] E([T]

58

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

2 =1
E ~50

@ (=) Tightening torque:

M &— 0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

17.6 LEB-SN-IL connections layout

(2) Pin layout always referred to driver's view

DRIVER OVERVIEW

I atosbH

10-Link

ZM-5PF
5 pin - metallic

male - 5 pin (1)

I

10-Link CONNECTOR - BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

,;E@

female (2)

E-A-BTH
Bluetooth adapter

T
-

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

@ ) Tightening torque:

135
USB cap

M ———) 0,6 Nm

TRANSDUCER CONNECTOR

atosH

POPPET POSITION
MAIN STAGE

DO NOT REMOVE

(1) Pin layout always referred to driver’s view

FS335
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17.7 LES connections layout

DRIVER OVERVIEW

2

0 —0

©

NP BC ,BP

EH, K EW  EIl, EP

MAIN CONNECTORS

ZM-7P
7 pin - metallic (1)

ZM-12P
r Standard, /Q, /F

|
ZH-7P
7 pin - plastic
— s
@ o male-7pin (2) | |

PG11/ ~76 I

ZH-12P
12 pin - plastic

]

~100

male - 12 pin (2)

12 pin - metallic (1)

FIELDBUS CONNECTORS
CANopen

ZM-5PM

9 20

E-TRM-BP-M12/4PF ZM-5PF/BP

Terminator

EtherCAT EtherCAT
POWERLINK POWERLINK
EtherNet/IP \ \ EtherNet/IP
PROFINET PROFINET
ZM-4PM/E ©) ZM-4PM/E

female - INPUT (2) female - OUTPUT (2)

E-TRM-BC-M12/5PM

TRANSDUCERS CONNECTORS - BLUETOOTH ADAPTER AND USB CONNECTOR

Bluetooth/USB

E-A-BTH
Bluetooth adapter
POPPET POSITION © D
MAIN STAGE T 2
DO NOT REMOVE }
i female (2)
\
i Y
=l 1
Sy Ui )
135 M
USB cap

E-C-SB-USB/M12
USB CABLE - length 4m

Tightening torque:
0,6 Nm

(1) Use of metallic connectors is strongly recommended in order to fulfill EMC requirements

17.8 Diagnostic LEDs - only for LES
Three leds show driver operative conditions for immediate basic diagnostics. Please refer to the driver user manual for d

(2) Pin layout always referred to driver's view

etailed information.

W NP BC BP EH EW El EP
LEDS Not Present CANopen PROFIBUS DP EtherCAT POWERLINK | EtherNet/IP PROFINET
L1 VALVE STATUS LINK/ACT
L2 NETWORK STATUS NETWORK STATUS
L3 SOLENOID STATUS LINK/ACT

FS335
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. IN/OUT FIELDBUS COMMUNICATION CONNECTORS

Two fieldbus communication connectors are always available for digital drivers executions BC, BP, EH, EW, El, EP.
This features allows considerable technical advantages in terms of installation simplicity, wirings reduction and

also avoid the usage expensive T-connectors.

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, El and EP executions the external terminators are not required: each connector is internally terminated.

CONNECTORS CHARACTERISTICS - to be ordered separately

19.1 Main connectors - 7 pin

BC and BP pass-through connection

fieldbus
network

fieldbus
network

fieldbus
interface

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
CODE ZM-7P ZH-7P
Type 7pin female straight circular 7pin female straight circular
Standard According to MIL-C-5015 According to MIL-C-5015
Material Metallic Plastic reinforced with fiber glass
Cable gland PG11 PG11

Recommended cable

LiYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIYCY 7 x 1 mm? max 40 m (logic and power supply)

LiIYCY 7 x 0,75 mm? max 20 m (logic and power supply)
or LIiYCY 7 x 1 mm? max 40 m (logic and power supply)

Conductor size

up to 1 mm?- available for 7 wires

up to 1 mm?- available for 7 wires

Connection type

to solder

to solder

Protection (EN 60529)

IP 67

IP 67

19.2 Main connectors

-12 pin

CONNECTOR TYPE POWER SUPPLY AND SIGNALS POWER SUPPLY AND SIGNALS
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
19.3 10-Link connector - only for LEB-SN-IL
CONNECTOR TYPE IL 10-Link
CODE (A) ZM-5PF

Type 5pin female straight circular

Standard M12 coding A — I[EC 61076-2-101

Material Metallic

Cable gland Pressure nut - cable diameter 68 mm

Recommended cable

5x 0,75 mm?max 20 m

Connection type

screw terminal

Protection (EN 60529) IP 67
19.4 Fieldbus communication connectors
EH EtherCAT, EW POWERLINK,
CONNECTOR TYPE BC CANopen (1) BP PROFIBUS DP (1) El EtherNet/IP, EP PROFINET (2)
CODE (€1 Zm-5PF (2 Zm-5PM (C)ZM-5PF/BP | (C2) ZM-5PM/BP €D €  zm-aPM/E
Tvoe 5 pin female 5 pin male 5 pin female 5 pin male 4 pin male
yP straight circular straight circular straight circular straight circular straight circular
Standard M12 coding A — IEC 61076-2-101 M12 coding B — I[EC 61076-2-101 M12 coding D — IEC 61076-2-101
Material Metallic Metallic Metallic
Cable gland Pressure nut - cable diameter 6+8 mm Pressure nut - cable diameter 6+8 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

P67

Protection (EN 60529)

IP 67

P 67

(1) E-TRM-** terminators can be ordered separately - see tech table GS500

FS335
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FASTENING BOLTS AND VALVE MASS

Type Size Fastening bolts (1) Mass [kg]
32 4 socket head screws M16x60 class 12.9 124
Tightening torque = 300 Nm ’
40 4 socket head screws M20x70 class 12.9 180
Tightening torque = 600 Nm ’
50 4 socket head screws M20x80 class 12.9 260
Tightening torque = 600 Nm '
LIQZH
63 4 socket head screws M30x120 class 12.9 16.9
Tightening torque = 2100 Nm '
8 socket head screws M24x80 class 12.9
80 Tightening torque = 1000 Nm 750
8 socket head screws M30x120 class 12.9
100 Tightening torque = 2100 Nm 1284

(1) Fastening bolts supplied with the valve

@ MAIN CONNECTORS INSTALLATION DIMENSIONS

Installation 1 - possible interference between manifold and main Installation 2 - no interference
connector
r;" 1
&
N=
0.0 L«Egaf
ol L/
C
D
A = 15 mm space to remove the 7 or 12 pin main connectors
B = Clearance between main connector to valve's mounting surface.
See the below table to verify eventual interferences, depending | C = Max manifold dimension to avoid interference with the main
to the valve size and connector type connector, see below table
Reference Main Valve size
dimension connector code 32 40 50 63 80 100
ZM-7P 35 35 45 65 65 80
ZH-7P (1) (1) 29 52 52 67
B
ZM-12P 1) 1) 1) 32 32 47
ZH-12P (1) (1) (1) (1) ) 40
C (max) - 121 134 141 172 202 229
D - 141 154 161 192 222 249

Above dimenions refer to the main connector fully screwed to driver’'s connector. The space A = 15 mm to remove the connector must be considered

(1) The connector installation can be performed only if the valve’s driver protrudes from the edge of the relevant mounting manifold as rapre-
sented in above “Installation 2”

(2) The connector installation may be critic, depending to the cable size and bending radius
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22| INSTALLATION DIMENSIONS [mm]

LIQZH-LEB-402
LIQZH-LEB-322 LIQZH-LES-402
LIQZH-LES-322
|k
oo
Ql L ®
=] l H & &
I m &
= 8 8 -
, aoss, ¢
3 100x100 Al
3 125x125 Al
LIQZH-LEB-632
LIQZH-LES-632
LIQZH-LEB-502
LIQZH-LES-502
, ]E
S SIS
&)
Yo}
8 | -
Lo ©
[$V) [qV] @
8] —
[sp]
. |
8 ®
m — [} [%e]
3 3 A o
N 5} w | !
3 140x140 Al
3 180x180 A2
LIQZH A1l A2 B (1) C (2
LEB - SN - IL 140 150 60 -
LEB - SN - NP 140 150 60 -
LES - SN - NP, BC, BP, EH 140 150 60 58
LES - SN - EW, EI, EP 155 165 60 58
(1) The indicated dimension refers to the main connector ZM-7P. See section [21] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 17.5, 17.6 and 17.7
(8) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZH-LEB-802
LIQZH-LES-802

(8) Space required for connection cable and for connector removal

- Rl
- A
—
s O
. =
w
Yo} (V)
[le} —
[$0]
[1 (@ i
o
of |
= o -
————ansA @ 9
P o 2
o i) ]
O
5 A1l
LIQZH A2 B (1) C(2)
LEB-SN-IL 150 60 -
LEB - SN - NP 150 60 -
LES - SN - NP, BC, BP, EH 150 60 58
LES - SN - EW, EI, EP 165 60 58

(1) The indicated dimension refers to the main connector ZM-7P. See section [21] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter
For dimensions of connectors and Bluetooth adapter, see sections 17.5, 17.6 and 17.7

Note: for mounting surface and cavity dimensions, see table PO06
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LIQZH-LEB-1002
LIQZH-LES-1002

400

- 0
(o)}
©
T 1
[ |
L ]
t !
5 2297 A2
LIQzH A2 B (1) c©)
LEB-SN-IL 150 60 -
LEB - SN - NP 150 60 -
LES - SN - NP, BC, BP, EH 150 60 58
LES- SN -EW, EI, EP 165 60 58

(1) The indicated dimension refers to the main connector ZM-7P. See section [21] for main connectors installation dimensions
(2) The indicated dimension refers to the longer connectors or Bluetooth adapter

For dimensions of connectors and Bluetooth adapter, see sections 17.5, 17.6 and 17.7
(3) Space required for connection cable and for connector removal

Note: for mounting surface and cavity dimensions, see table PO06

23] RELATED DOCUMENTATION

FS001 Basics for digital electrohydraulics

GS500 Programming tools
GS510 Fieldbus
GS520 |O-Link interface

FS900 Operating and maintenance information for proportional valves

K800 Electric and electronic connectors

P006 Mounting surfaces and cavities for cartridge valves
E-MAN-RI-LEB TEB/LEB user manual

E-MAN-RI-LES TES/LES user manual

06/24
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C.t ) A Table FS160-4/E

Digital proportional directional valves

direct, without transducer, with positive spool overlap

DHZO-A, DHZO-AEB, DHZO-AES
DKZOR-A, DKZOR-AEB, DKZOR-AES

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

A to be coupled with off-board drivers.

AEB basic execution, with on-board digital
driver, with analog reference signal or |O-Link
interface for digital reference signal, valve
settings, and real-time diagnostics.

AES full execution, with on-board digital
driver which includes also fieldbus interfaces
for digital reference signal, valve settings,
and real-time diagnostics.

For AEB and AES, Bluetooth/USB connection
is always present for valve settings via mobile

atos A

——=CONNECT

App and Atos PC software.
DKZOR-AES-BC-171 DHZO: DKZOR.
@ Valve body Size: 06 - ISO 4401 Size: 10 - 1SO 4401
@® Spool ® Bluetooth/USB connection Max flow: 70 I/min Max flow: 160 /min
® Proportional solenoid ® Fieldbus connector Max pressure: 350 bar Max pressure: 315 bar
@ On-board digital driver @ Main connector

| 1] MODEL CODE for STANDARD SPOOLS

| DHZO - AES |-BP|-[ 0| [71|-[L| [ ]/[«/[=1/[+]] = | * |
DHZO = size 06 Seals material,
DKZOR = size 10 see section [11]:
- =NBR
: PE = FKM
A = off-board driver, see section[ 2] Series

BT = NBR low t .
AEB = basic on-board digital driver number ow emp

AES = full on-board digital driver

Coil voltage, only for A - see section [16:
10-Link interface, only for AEB, see section |6 |: - = standard coil for 24 VDC Atos drivers
NP = Not present IL = I0-Link 6 = optional coil for 12 VDC Atos drivers
18 = optional coil for low current drivers

Fieldbus interfaces, only for AES, see section | 7|:

BC = CAN EH = EtherCAT :
BP = PROgIﬁ)BeLTS DP “ Bluetooth option, only for AEB and AES (1),

see section [5]:
T = Bluetooth adapter supplied with the valve

Valve size ISO 4401:

0=06 1=10 Hydraulic options (2):
. . B = solenoid and on-board digital driver at side of port A
Configuration (1): Y = external drain
Standard Option /B Hand lever options, only for A:
A B A B

T MO = horizontal hand lever
51 = S inale WT TMA MV = vertical hand lever
T P T

BMO = horizontal hand lever installed at side of port A

BMV = vertical hand lever installed at side of port A

A B A B

_ K XA Ok
53= T 11X Y < Electronic options, only for AEB and AES (2) (3):

P T T

° ¢ : . C = current feedback for pressure transducer 4 + 20 mA
T Ik ]| AT I 1) (only for W)
= %{ X L inalke > Al Xy I = current reference input 4 + 20 mA
a P T b a T b Q = enable signal

Z =double power supply, enable, fault and monitor

A B A B
73= A =ik Ivg S Sk MY signals - 12 pin connector

N N W = power limitation function
Spool type, regulating characteristics, see section[12]: Spool size: 14 (L) 1(L) 2(S) 3(LSD) 5(LSD)
L = linear S = progressive D = differential-progressive DHZO = 1 4.5 8 18 28
PA=Q, BT=QR2 DKZOR = - - - 45 60
P-B=0Q/2, A-T=Q Nominal flow (I/min) at Ap 10bar P-T (see section|[9])
(1) Hydraulic symbols are represented with on-board digital driver (2) For possible combined options, see section [15]

(3) /1, /Q, /Z options not available for AEB-IL
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2| OFF-BOARD ELECTRONIC DRIVERS - only for A

Drivers model E-MI-AC-01F E-MI-AS-IR E-BM-AS-PS E-BM-AES
Type Analog Digital

Voltage supply (VDC) 12 24 12 24 12 24 24
Valve coil option /6 std /6 std /6 std std
Format plug-in to solenoid DIN-rail panel

Tech table G010 G020 G030 GS050

| 3| GENERAL NOTES

Atos digital proportionals valves are CE marked according to the applicable directives (e.g. Immunity and Emission EMC Directive).
Installation, wirings and start-up procedures must be performed according to the general prescriptions shown in tech table FS900 and in the
user manuals included in the E-SW-SETUP programming software.

VALVE SETTINGS AND PROGRAMMING TOOLS - see tech. table GS500

4.1 Atos CONNECT mobile App Bluetooth or USB connection
Free downloadable App for smartphones and tablets which allows quick access to valve AEB
main functional parameters and basic diagnostic information via Bluetooth, thus avoiding | 2= E-A-BTH adapter

physical cable connection and significantly reducing commissioning time.
Atos CONNECT supports Atos digital valve drivers equipped with E-A-BTH adapter or with

‘ mobile App

4.2 E-SW-SETUP PC software

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

Atos E-SW-SETUP PC software supports all Atos digital valve drivers and it is available at <2
www.atos.com in MyAtos area. ‘ =

E-C-SB-USB/M12 cable

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

| 5| BLUETOOTH OPTION - see tech. table GS500

T option adds Bluetooth® connectivity to Atos valve drivers thanks to E-A-BTH adapter, which can be left permanently installed on-board, to
allow the Bluetooth connection with the valve drivers at any time. E-A-BTH adapter can also be purchased separately and used to connect with
any supported Atos digital product.

Bluetooth connection to the valve can be protected against unauthorised access by setting a personal password. The adapter leds visually
indicates the status of valve driver and Bluetooth connection.

WARNING: for the list of countries where the Bluetooth adapter has been approved, see tech. table GS500
T option is not available for the Indian market, so the Bluetooth adapter must be ordered separately.

|6 10-LINK - only for AEB, see tech. table GS520

10-Link allows low cost digital communication between the valve and machine central unit. The valve is directly connected to a port of an 10-Link
master (point-to-point connection) via low-cost unshielded cables for digital reference, diagnostic and settings. The 10-Link master works as a hub
exchanging this information with the machine central unit via fieldbus.

FIELDBUS - only for AES, see tech. table GS510

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

GENERAL CHARACTERISTICS

Assembly position Any position
Subplate surface finishing to ISO 4401 Acceptable roughness index: Ra < 0,8, recommended Ra 0,4 — Flatness ratio 0,01/100
MTTFd valves according to EN ISO 13849 | 150 years, for further details see technical table PO07
Ambient terperature range A: Standard = —20:0 — +70:C IPE opt@on = »ZO:C — +70:C /BT opt@on = —40:0 — +60:C
AEB, AES: Standard = -20°C + +60°C  /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range A: Standard = —20:0 — +80:C /PE opt?on = »ZO:C — +80:C /BT opt?on = —40:C — +70:C
AEB, AES: Standard = -20°C + +70°C  /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation, galvanic treatment (driver housing for AEB and AES)
Corrosion resistance Salt spray test (EN ISO 9227) > 200 h
Vibration resistance See technical table G004 (for AEB and AES)
CE according to EMC directive 2014/30/EU (Immunity: EN 61000-6-2; Emission: EN 61000-6-3)
Compliance RoHS Directive 2011/65/EU as last update by 2015/863/EU
REACH Regulation (EC) n°1907/2006
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| 9| HYDRAULIC CHARACTERISTICS - based on mineral oil ISO VG 46 at 50 °C

Valve model DHZO DKZOR
Pressure limits [bar] ports P, A, B = 350; ports P, A, B = 315;
T = 210 (250 with external drain /Y) Y = 10 T = 210 (250 with external drain /Y) Y = 10
Spool type and size L14 L1 S2 L3,S3,D3 | L5,S5,D5 L3, S3, D3 L5, S5, D5
Nominal flow Ap P-T [I/min]
) Ap=10 bar 1 45 8 18 o8 45 60
Ap= 30 bar 17 8 14 30 50 80 105
Ap= 70 bar 2,6 12 21 45 70 120 160
Max permissible flow (2) 4 18 30 50 70 120 160
Leakage [cm?/min] <30 (at p = 100 bar); <135 (at p = 350 bar) <80 (at p = 100 bar); <600 (at p = 315 bar)
Response time (3) [ms] <30 <40
Hysteresis <5 [% of max regulation]
Repeatibility + 1 [% of max regulation]
Note: above performance data refer to valves coupled with Atos electronic drivers, see section [ 2]
(1) For different Ap, the max flow is in accordance to the diagrams in section 12.2
(2) See detailed diagrams in section 12.3
(8) 0-100% step signal, see detailed diagrams in section 12.4
. ELECTRICAL CHARACTERISTICS
Power supplies Nomlirlwal ) 24 Vbe . .
Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
Max power consumption DHzO DKZOR
A=30W AEB, AES =50 W A=35W AEB, AES =50 W
Coil voltage code standard option /6 option /18 standard option /6 option /18
Max. solenoid current 22A 275A 1A 2,6 A 325A 1,2A
Coil resistance R at 20°C 3+33Q 2+22Q 13+13,4Q 38<-41Q 22+24Q 12 +125Q
g ange 210 e (Vi) pedarce B S00e
Monitor output Output range: voltage  +5VDC @ max 5 mA

Enable input

Range: 0 + 9 VDC (OFF state), 15 + 24 Vbc (ON state), 9 + 15 VDC (not accepted); Input impedance: Ri > 87 kQ

Fault output

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

Pressure transducer
power supply (only for /W option)

+24VDC @ max 100 mA (E-ATR-8 see tech table GS465)

Alarms

Solenoid not connected/short circuit, cable break with current reference signal, over/under temperature,
current control monitoring, power supplies level, pressure transducer failure (/W option)

Insulation class

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

Protection degree to DIN EN60529

A = IP65; AEB, AES = P66 / IP67 with mating connectors

Duty factor

Continuous rating (ED=100%)

Tropicalization

Tropical coating on electronics PCB

Additional characteristics

Short circuit protection of solenoid’s current supply; current control by P.I.D. with rapid solenoid switching;
protection against reverse polarity of power supply

Communication interface

USB |O-Link CANopen
Interface and System
Specification 1.1.3

PROFIBUS DP EtherCAT

Atos ASCII coding EN50325-4 + DS408 |EN50170-2/IEC61158 | IEC 61158

Communication physical layer

SDCI
class port B

not insulated
USB 2.0+USB OTG

optical insulated
CAN 1SO11898

Fast Ethernet, insulated
100 Base TX

optical insulated
RS485

Recommended wiring cable

LiYCY shielded cables, see section

Note: a maximum time of 500 ms
power supply and when the

(depending on communication type) has to be considered between the driver energizing with the 24 Voc
valve is ready to operate. During this time the current to the valve coils is switched to zero.

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

Seals, recommended fluid temper

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

ature

Recommended viscosity

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

Max fluid normal operation| 1ISO4406 class 18/16/13 NAS1638 class 7 see also filter section at
contamination level longer life | 1ISO4406 class 16/14/11 NAS1638 class 5 www.atos.com or KTF catalog
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, NBR low temp. HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

: : ISO 12922
Flame resistant with water NBR, NBR low temp. HFC
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12| DIAGRAMS - based on mineral oil ISO VG 46 at 50 °C

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

10
P—>B|P—>A
_ A—>T|B—>T
£ 8
£
= 6
ke)
3 2 2
8 4
©
p=}
(@)}
o 2
0 [ |
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DHzO
1=1L14 2=1L1
30
P—>B|P—>A
A—T|B—>T
c 24
£ \ /
ERRE
o
-IRF: 5 d 4 5
= 6B 6A
(@)
g 6 ~
0 x //
-100 -80 -60 -40 -20 0 20 40 60 80 100
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4=_3 5=S3 6A=D3(P—>A A>T
6B=D3(P—B,B—T)
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Pl>B[P—>a
A—T |B—>T
= 80
£
s 60
o
B 40 10 10
s 1 11
§ 00| 12B N
0 N\ yzd
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DKZOR
10=L3 11=S3 12A=D3(P—-A A—T)

12B=D3(P—B,B—T)

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

Regulated flow [I/min]

15
P—>B|P—>A
\ A>T |B—>fT
12
9 \ /
6
3 3
3
0 \\\\\ ,////
-100 -80 -60 -40 -20 0 20 40 60 80 100
DHZO Stroke [% of max]
3=S52
50
P—>B | P—>A
A—>T|[B—>T
40 \ /
30
20 8 7 7 8
9B 9A
10 \
0 % //
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DHzO
7=L5 8=55 9A=D5(P—=A A—=T)
9B =D5(P—>B,B—>T)
100
Pl>B|P—>[a
A—>T|B—>T
80
60 \
13 13
40 14 14
158 15A
20
0 AN\N yd
-100 -80 -60 -40 -20 0 20 40 60 80 100
Stroke [% of max]
DKZOR
13=15 14=S5 15A=D5(P—A A—T)

15B=D5(P—B,B—T)

Note: Hydraulic configuration vs. reference signal for configuration 71 and 73 (standard and option /B)

. 0 ++10V
Reference signal 15 - o9 mA

}PosA/BST

FS160

+-10V

' 0
Reference signal 15 = 4 mA

IPoB/AST
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12.2 Flow /Ap diagrams - stated at 100% of valve stroke

DHzZO

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

12.3 Operating limits

12.4

100

Spool stroke [%]
[oa) ~
o (6]

N
[}

DHzZO

1 =spool L14

2 =spool L1

3 =spool S2
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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.
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Operation as throttle valve

Single solenoid valves configuration
51 and 53 can be used as simple
throttle valves:

Pmax = 250 bar (option /Y advisable)
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13] HYDRAULIC OPTIONS

B = DHZO-05 and DKZOR-15 = solenoid and on-board digital driver at side of port A.
DHZ0O-07 and DKZOR-17 = on-board digital driver at side of port A.

Y = External drain advisable when the valve is used in double flow path, see section 12.5.
This option is mandatory if the pressure in port T exceeds 210 bar.

Hand lever option - 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.

105
158

MO = Horizontal hand lever

BMO = Horizontal hand lever installed at side of port A

MV = Vertical hand lever
BMV = Vertical hand lever installed at side of port A

The following supplementary options allow to operate DHZO-A and DKZOR-A in
absence of electrical power supply by means of a micrometric screw replacing the
standard solenoid manual override, see tech. table TK150

N = Manual micrometric adjustment

NV = As option /N plus handwheel

N option NV option

ELECTRONIC OPTIONS - only for AEB and AES

I = This option provides 4 + 20 mA current reference, instead of the standard +10 VDC.
Input signal can be reconfigured via software selecting between voltage and current, within a maximum range of +10 VDC or £20 mA.

It is normally used in case of long distance between the machine control unit and the valve or where the reference signal can be affected

by electrical noise; the valve functioning is disabled in case of reference signal cable breakage.
Note: /l option not available for AEB-IL

This option permits to inhibit the valve function without removing the power supply to the driver. Upon disable command the current to the
solenoid is zeroed and the valve’s spool moves to rest position.

[»]
Il

The option /Q is suggested for all cases where the valve has to be frequently inhibited during the machine cycle — see 17.5 for signal spe-

cifications.
Note: /Q option not available for AEB-IL

This option provides, on the 12 pin main connector, the following additional features:

Fault output signal - see 17.6

Enable input signal - see above option /Q

Power supply for driver’s logics and communication - see 17.2

Note: /Z option not available for AEB-IL

C = Only in combination with option /W

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

N
1]

W = Only for valves coupled with pressure compensator, see tech table D150. Hydraulic Power Limitation - only for option /W
It provides the hydraulic power limitation function. The driver receives the flow reference Q
signal by the analog input INPUT+ and a pressure transducer, installed in the hydraulic Qi_
system, has to be connected to the driver’'s analog input TR. 0]
When the actual requested hydraulic power pxQ (TR x INPUT+) reaches the max power
limit