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2FRM...Type
Two Ways Flow
Control valve
2FRM5,10,16...type

Sizes 5, 10, 16
Max. Working Pressure: 315 bar
Max. Flow: 160 L/min

Contents

Function and configuration 02
Specification 03
Technical data 04
Characteristic curves 05

Unit dimensions 06-07

Features

- For subplates see catalogue

- External closing of the pressure
compensator, optional

- Rotary knob with scale, optional lockable



Function and configurations

2FRM type flow valve is a two-way flow control valve, consisting of pressure compensator and
throttle valve in series. When fluid flows into the valve, it is reduced of pressure by the pressure
compensator first and then throttled by the throttle valve. The flow in the flow control valve is able to
maintain stable independent of any impact from the changing load because of pressure compensation
function. Meanwhile the orifice is designed into the shape of a blade, making flow little influenced by
variance of temperature. When the flow control valve is connected with a check valve in parallel, fluid can
flow back in the opposite direction.

1 Housing

2 Adjustment element
3 Orifice

4 Pressure compensator
5 Checkvalve

6 Orifice

7 Throttle lever

Flow control valve section, Flow control valve section,
type 2FRM5-30 type 2FRM10-20 and 2FRM16-20

]

A N B

Symbol of flow control valve,
type 2FRM




Specifications

I
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Two ways flow valve | | Further details in clear text
Nominal size 5 =5 No code = NBR seals
Nominal size 10 =10 Vi = FKM seals
Nominal size 16 =16

- N = P s
30J Series(Nominal size 5) =30J o code Witr:zzttursircookrzp::nj;t;rr
21J Series(Nominal size 10 and 16) =21J B 5

Flow adjustment range (A — B) Size=5

B= Pressure compensator,
with stroke regulator

Size=10 Size=16
0.2L/min=0.2L |10L/min=10L 60L/min=60L
0.6L/min=0.6L |16L/min=16L 100L/min=100L
1.2L/min=1.2L |25L/min=25L 160L/min=160L
3L/min=3L 50L/min=50L
6L/min=6L
10L/min=10L
15L/min=15L




Technical data

Fluid Mineral oil ;Phosphate ester
Fluid temperature range °C -20~+80
Viscosity range mm?/s | 10~800
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406
Item Size mm 5 10 16
Max. flow-rate L/min | 02 | 06 | 1.2 | 3 6 10 | 15 | 10 | 16 | 25 | 50 | 60 | 100 | 160
svfes;“g:c‘i':z:znfffvlv Btoa bDar | 05050609 1836 67 2 |25|35| 6 |28|43|73
Flow stability range 5| £3 +2 +2
(-20°C ~+80 °C )%Qmax +2(P=210bar) +2(P=315bar)
Working pressure bar 210 315
Min. pressure differential bar 3~5 6~8 3~7 5~12
Weight kg 1.6 3.4 74




Characteristic curves  (Measured at t=40°C %5°C , using HLP46)
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Unit dimensions:

- Outline dimension of flow control valve type 2FRM5
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(Dimensions in mm)

1 Lockable rotary knob

2 Scale tray

3 Stroke regulator of
pressure relief valve

4 Inlet'A'

5 Outlet 'B'

6 O-ring (12X2.5)

{£7]0.01/100mm

Requirement for
mounting surface

- Connection plate dimension of flow control valve type 2FRM5
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5 Panel cut-out for connecting valve




Unit dimensions:

(Dimensions in mm)

- Outline dimension of flow control valve type 2FRM10 and 2FRM16
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2FRM6...type
Two Ways Flow

Control Valve
2FRMS6...type
Size 6

Max. Working Pressure: 315 bar
Max. Flow: 32 L/min

Contents Features

Function and configurations 02 - For subplates see catalogue

Symbols 02 - External closing of the pressure compensator, optional
Specifications 03 - Check valve, optional

Technical data 04 - Rotary knob with scale, optional lockable
Characteristic curves 05

Unit dimensions 06-07



Function and configurations

2FRM type flow valve is a two-way flow control valve, it is used to maintain a constant flowand is
independent of pressure and temperature. It consists of valve housing(1), knob rotary(2), orifice(3),
pressure compensator(4), optional check valve(9).

2FRM6B~3XJ/~M

Flow from A to B is throttled at throttle channel(5). Throttle cross-section is varied by turning the knob
rotary(2). To avoid effects of pressure at port B on constant flow, a compensator(4) is fitted. Spring(6)
separately compress the compensator(4) and orifice(3) tightly.

Spring(6) compresses the compensator(4) tightly to maintain it open when no fluid flows through the
valve. Once the fluid flows across the valve, the pressure in port A applies a force to pressure
compensator(4) via the orifice(7).The pressure compensator(4) moves into the compensating position
until the force is balanced. If the pressure in port A rises, the compensator(4) moves to its closing direction
until force is balanced again. Due to the compensator(4) continuous action, a constant flow is obtained.
2FRM6A~3XJ/~R

The function of this valve is basically the same as that of valve type 2FRM6B~3XJ/~R. However, pressure
compensator (4) of this type of valve is connected with port P(11) so that pressure compensator(4) can be
closed by external pressure. Any pressure in port P through the orifice (10) can make the compensator

(4) closed against the force of compression spring (6) .When the directional valve (12) acts, fluid flows from P
to B, control is achieved as type 2FRM6B. This flow controls the valve with the external pressure compensator
which can be closed. It only works by controlling the inlet flow.

2
3 1 9 Actuator
6 A B
5
6 4 Alls P
4 11 X{ |
7 10 L
12
A B AP B
2FRM6B76~3XJ/~M~ 2FRM6AT76~3XJ/~R~
Symbols
=n. =0l el
A2-1B A B A4 3-H1B Afe 3448

fe

Type 2FRM6B .3XJ/.M  Type 2FRM6A .3XJ/.M  Type 2FRM6B .3XJ/.R  Type 2FRM6A .3XJ/.R



Specification

[ o] 1 [eTwl [ ] 17]
Two ways flow valve | Further details
Nominal size 6 =6 | indleartext
No code= NBR seals
With pressure compensator external close  =A V = FKMseals
(Restrain starting impact, can not work with Z4S6) R= With check valve
Without pressure compensator external close M= Without check valve
(Standard type) =B
Without pressure compensator external close Flow (A— B)
(for meter plate mounting) =SB 0.2Q= up to 0.2L/min
- 0.6Q= up to 0.6L/min
Regulating element: ‘ 1.5Q= up to 1.5L/min
Lockable rotary knob with scale =3 3Q= up to 3.0L/min
Rotary knob with scale =7 6Q= up to 6.0L/min
Zero position of the markings at port P 10Q= up to 10.0L/min
16Q= up to16.0L/min
20J to 29J Series =2XJ 25Q= up to 25.0L/min
(20J to 29J: unchanged installation and connection 32Q= up to 32.0L/min
dimensions)




Technical data

Max. operating pressure at port A bar 315
Pressure differential AP for -
See characteristic curves

free return flow B to A
Minimum pressure differential bar 6to 14
Pressure stability up to P=315 bar % +2(Qmax)

Qmax L/min 0.2 | 06 | 1.5 3 6 10 | 16 | 25 | 32
Flow -rate Qmin to 100bar 15 | 15 | 15 | 15 | 25 | 50 | 70 | 100 | 250

mL/min

Qmin to 315bar 25 | 25 | 25 | 25 | 25 | 50 | 70 | 100 | 250
Fluid Mineral oil suit, Phosphoric acid ester
Fluid temperature range °C -20to+80
Viscosity range mm?/s | 10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:

& Class 9. NAS 1638 or 20/18/15, 1S04406

Installation position Optional
Circumstances temperature range °C -20 to +50

2FRMG6A...2FRM6B... kg Approx.1.3
Weight

2FRM6SB... kg Approx.1.5




Characteristic curves
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Unit dimensions (Dimensions in mm)

Type 2FRM6A...and 2FRM6B
36

® P 1 Lockable rotary knob with scale
1 (adjustment element "3")
2 Name plate
3 Inlet "A"
4 Outlet "B"
5 0-rings 9.25X1.78
for portsA,B,Pand T
6 Space required to remove key

18

o
el
- 7 Hole @ 3 for version
Q 2FRM6B is not drilled.
T T (without external connection)
8 Rotary knob with scale
- 8 (adjustment element "7")
© ‘ i B 9 Position of marking at
N N NN portP,A, TorB
q I I I I
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| l | i | l | | | | | | |
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2FRM6 dimensions of
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Unit dimensions (Dimensions in mm)

Type 2FRM6SB
36
@©
6 )
! il \
B
¢‘40 5 |
7
N
I
A A P
* G3/8 62
28 * x
5
60 3 gy 4
o 48:0.1 \ 155 15.5
1 Lockable rotary knob with scale 5 Connection thread G 3/8 to IS0 228/1
(adjustment element "3") 6 Space required to remove key
2 Name plate 7 Rotary knob with scale (adjustment element "7")
3lnleta 8 Position of marking opposite to the nameplate
4 Outlet "B"
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3DREPG6(E)...type
3-Way Direct Proportional
Operated Reducing Valve

3DREP6 and 3DREPGE...type

Size 6
Max. Working Pressure: 100 bar
Max. Flow: 15 L/min

Contents Features

Function and configuration 02 -Directly controlled proportional valves
Symbols 03 for the control of the pressure and
Ordering code 03 direction of a flow

Technical data 04 -3-Way design and standard 1SO 4401-03
Electrical connections, plug-in connectors 05 mounting

Characteristic curves 06 -Operated via proportional solenoids with
Unit dimensions 07-08 central thread and removable coil

-Spring centred control spool
-Hand override, optional



Function and configuration

3DREP/3DREPE type 3-way direct reducing valve is directly actuated by proportional solenoids. They
convert an electrical input signal into a proportional pressure output signal.

The valve comprises of valve Housing (1) with mounting surface, Control spool (2) with pressure
measuring spools (3), Solenoids (4) with control thread and Optional integrated valve electronics (5).

With the solenoids (4) de-energized the control spool (2) is held in its centeres position by compression
springs. The control spool (2) is directly actuated when one of the solenoids is energised. The
pressure measuring spool (3) and control spool (2) move to the right in proportion to the electrical
input signal. The connection from P to B and A to T is via orifice form cross-sections with progressive
flow Characteristics - De-energization of the solenoid (4). The control spool (2) is returned to its centre
position by the compression springs. In the middle postion the connections A and B to T are open, thus
the pressure fluid can freely flow to tank.

Type 3DREP6...-2XJ]...

aune

T

Sy >
E U




Symbols

Type 3DREP6... A -2XJ/...

Ordering code

Type 3DREPS... B -2XJ/...

|3DREP| | 6 |

2XJ+ |E |GZ4| |

N
*

Without integrated =No code
With integrate = E

Nominal size 6 =6

Spool symbols

Series 20J~29J =2XJ
(20J to 29J,unchanged installation
and connection dimensions)

Further information
in plain text

\Y = FKMseals
Nocode = NBRseals

3DREP: No code

Interface Al or F1 for 3DREPE:
Al=  Command value input £10V
F1= Command value input 4 to 20mA

Z4=  With plug-in connector
K4=Without plug-in connector
3DREPE: K31=Without plug-in connector
Z31=  With plug-in connector

3DREP:

No code = Without hand override
N9 = With protected hand override

Supply voltage for the control electronics
G24= Power supply voltage 24VDC

E= Proportional solenoid with removable coil

16=

25=
45=

Pressure stage 16 bar
Pressure stage 25 bar
Pressure stage 45 bar




Technical data

Hydraulic
Valve type 3DREPS...2XJ |3DREPES...2XJ
Installation optional, preferably horizontal
Weight KG 2.0 2.2
Ambient temperature range °C -20to +70 -20 to +50
Max. flow L/min |15 (Ap =50 bar)
Hysteresis % <5
Repeatability accuracy % <1
Response sensitivity % <05
20 to 100 for pressure stage 16
Operating pressure range Port P bar 30 to 100 for pressure stage 25
50 to 100 for pressure stage 45
Port T Oto3
. Mineral oil (HL, HLP) to DIN 51524
Pressure fluid -
other pressure fluids on request
Pressure fluid temperature range °C -20 to +80
Viscosity range mm?/s | 20 to 380 (preferably 30 to 46)
Maximum permissible degree of
Degree of contamination contamination of the pressure fluid is
to NAS 1638 class 9 or 20/18/15, 1S04406
Electrical
solenoid
Valve type 3DREPS6...2XJ 3DREPES...2XJ
Voltage type DC
Command value signal  Voltage input "A1" - )
Max. current per solenoid A 15 2.5
Solenoid coil resistance Cold value at 20 °C Q 4.8 2
Max. warm value 7.2 3
Duty % ED100%
Coil temperature °C up to 150
Valve protection to EN 60529 IP 65 with mounted and fixed plug-in
connector
Amplifier VT-VSPA2-...-2XJ \ integrated
Nominal voltage VDC |24
Supply voltage Lower limiting value \ 19
Upper limiting value \ 35
Amplifier current |max A 1.8
consumption Impulse current A 4




Electrical connections, plug-in connectors

-For type 3DREP6...2XJ (without integrated electronics)

Connections on the T T

component plug ‘r — T
Plug-in connector to DIN EN ‘ ‘
175301-803 or IS0 4400 L ! F;\EZ ) FgEZ J

-For type 3DREPEG6...2XJ (with integrated electronics (OBE))
735

Connections on the
plug-in connector

To the amplifier  To the amplifier

For pin allocation also
see block circuit diagram. H

5

®28.5

Plug-in connector to
DIN EN 175201-804

D6.5~d11

-Integrated control electronics for type 3DREPE6

Component plug allocation

Contact | Interface Alsignal | Interface F1signal Connection cable:
Supply A 24 VDC(U(t)=19V to 35V) Recommended:
voltage B GND -upto 2_5 m cable length2
i) type LiYCY 7X0.75 mm?;
C n.c.
i i £10V,Re>50KQ [ 4 to 20mA, Re>100Q ~upto30m cable length
Differential D T10vV, i ] type LiYCY 7% 1.0 mm?2.
amplifier input E reference potentional command value For outside diameter see
F nc.? plug-in connector sketch.

Only connect screen to PE
on the supply line.

Contacts C and F must not be connected!

Command value:

Reference potential at E and positive command value (0 to +10V or 12 to 20mA ) at D result in pressure in A.

Reference potential at E and positive command value (0 to -10V or 12 to 4mA ) at D result in pressure in B.

With valves with 1 solenoid on side b (design A): Reference potential at E and positive command value at D result in pressure in A.
With valves with 1 solenoid on side b (design B): Reference potential at E and positive command value at D result in pressure in B.

- Integrated electronics (OBE) for type 3DREPE6

[ 7 pin Interface | Integrated electronics (OBE)

Differential

Com.value amplifier

4)
Ramp generator Controller

Under voltage

Step function generator
| recognition

D PE is connected to the cooling

T Interlock body and the valve housing!
Power supply JProtective conductor screwed
\S/”rt’p'y g\YD 2 i to the valve housing and cover.
oltage = i 4
Protective? ® | 78 Ramp can be externally
conductor = _ adjusted from 0 to 5s,

the same applies for T, and Tyoun.
®Output stages current regulated.

%
LJ@\@ O

o

:




Characteristic curves (measured with HLP46, 9,,=40°C £5°C )

Pressure stages 16, 25 and 45 bar
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Unit dimensions (nominal dimensions in mm)

Type 3DREPS6...2XJ

"
&*

[~710.01/100mm|

J Require dsurface finish
V—/‘j—tﬂg of the valve mounting surface

K
&5

4xP7.6max
10.3 4xM5;10
] Valve fixing screw hole
—| v \ w| ©
Py e
* hd
8
w
Installation Dimensions
Mounting surface
1 Valve housing
2 Proportional solenoid "a" 6 Identical seal rings for ports A, B,Pand T
3 Proportional solenoid "b" (R-ring 9.81X 1.5X 1.78 or O-ring 9.25X 1.78)
4.1 Plug-in connector "A" 7 Plugfor valves with one solenoid
4.2 Plug-in connector "B" (2 switching positions, versions A or B)
5 Nameplate 8 Space required to remove the plug-in connector



Unit dimensions (Nominal dimensions in mm)

Type 3DREPES...2XJ

| o~ o~
! 4 Rd
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j ®
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~
<
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N
T
46
Y 69
146 6
206
15 276

{£710.01/100mm]|

-
|
@3:1@
Gl
325
.

Required surface finish of the
valve mounting surface

40.5

4x®7.6max

10.3 4xM5;10
Valve fixing screw hole

—| © w| v

™| N 0 o

o o 5| @

g &
* N P —
Installation Dimensions ©
Mounting surface
1 Valve housing 6 Identical seal rings for ports A, B,Pand T
2 Proportional solenoid "a" (R-ring 9.81X1.5X1.78 or O-ring 9.25X 1.78)
3 Proportional solenoid "b" 7 Plug for valves with one solenoid
4 Plug-in connector (2 switching positions, versions A or B)
5 Name plate 8 Integrated electronics (OBE)
9 Space required to remove the plug-in connector
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4WRA(E)...type
Proportional
Directional Valve

4WRA and 4WRAE...type

Size 6, 10
Max. Working Pressure: 315 bar
Max. Flow: 42 L/min (size 6)

75 L/min (size 10)

Contents Features

Function and configuration 02 - Direct operated proportional directional valve
Symbols 03 to control the direction and magnitude of a flow
Ordering code 03 - For subplate mounting: Porting pattern conforms
Technical data 04 to 1S04401

Electrical connections, 05 - Actuation by means of proportional solenoids
plug-in connectors 05 with central thread and removable coil
Characteristic curves 06-08 - Spring centred control spool

Unit dimensions 09-12 - Control electronics 4WRAE...2XJ:

integrated electronics (OBE) with voltage
input or current input (Al resp. F1)
4WRA...2XJ: available module amplifier



Function and configurations

4WEA(E) type proportioanl valve in 4/2-way and 4/3-way is designed as a direct operated
components forsubplate mounting. Itis actuated by proportional solenoids with central thread and
removable coil. The solenoids are controlled either by external control electronics (type 4WRA...2XJ) or
by integrated control electronics (type 4WRAE...2XJ).

The valve consists of Housing (1) with mounting surface, Control spool (3) with compression
springs(2), Solenoids (4) with central thread, Optional integrated electronics (5) With the solenoids (4),
de-energised, the control spool (3) is held in the central position by the compression springs (2).
Direct operation of the control spool (3) by energising one of the proportional solenoids(4) e.g. control
of solenoid right, then movement of the control spool (3) to the left in proportion to the electrical
input signal, and connection from P to A and B to T via orifice-like crosssections with progressive flow
characteristics.

Type 4WRAE 6...-2XJ/... Type 4WRA 10...-2XJ/...

4WRA(E)...A-2XJ the 2 switched position valves are however only fitted with solenoid "a".
Aplug (6) is fitted in place on the "b" proportional solenoid.

Type 4WRA 10...A-2XJ/... Type 4WRAE 10...A-2XJ/...



Symbols

Without integrated electronics
Type 4WRA...-2XJ/...

With integrated electronics
Type 4WRAE...-2XJ/...

_ AL B _ A B
% %T ES a o b %
a a ‘ o ‘ b b all ‘ ‘ b
[ T P T
Type 4WRA...A-2XJ/... Type 4WRAE...A-2XJ/...
A B A B
a & a ° b a a ° b
pl T 3 T
Ordering code
I I [
AWRA T I/624 7 *
Further information
Without integrated =No code in plain text
With integrate = E
Vv = FKM
Nominal size 6 = No code = NBR
Nominal size 10 =10 No code = for 4WRA
Interface Al or F1 for 4WRAE:
Spool sy s Al=  Command value input £10V
A_B F1=Command value input 4 to 20mA
(o] To] To] Mfalo]0l4,
PT 4WRA: 4= With plug-in connector
DEFET XD =E Ka= Without plug-in connector
E1- DT= Without plug-in Deutsch connector
XINBET  DAEID =w AWRAE: K31= Without plug-in connector
- A_B wi- Z31= With plug-in connector
P No code = Without hand override
Eii @ =EA N9 = With protected hand override
CEE B -wa
- Power supply voltage of electric control device:
L] Transitional symbols G24= Power supply voltage 24VDC
2XJ= Series 20J~29J

(20J to 294, unchanged installation and connection dimensions)

NG 10:

Nominal flow at a valve pressure differential AP=10bar

07=
15=
30=
30=
60=

7L/min
15L/min
26L/min
30L/min
60L/min




Technical data

1. Hydraulic

Installation Optional, preferably horizontal
Nominal size 6 10
. 4WRA...2XJ 2.0 6.6
Weight 4WRAE..2XJ K8 2.2 6.8
Nominal flow Q0 at Ap = 10 bar L/min |7,15,26 30,60
Hysteresis % <5
Reversal span % <1
Response sensitivity % < 0.5
Max.operating Ports A, B, P bar 315
pressure Port T bar 210
Pressure fluid Mineral oil (HL, HLP) to DIN 51524
Other pressure fluids on request!
Ambient air 4WRA...2XJ °C -20°C to 70°C (-4° F to 158° F)
temperature range |4WRAE...2XJ °C -20°C to 50°C (-4° F to 122° F)
Viscosity range mm?/s | 20 to 380 (preferably 30 to 46)
Fluid Cleanliness Class NAS1638 class9 or ISO 4406 class 20/18/15
2. Electrical
1) Solenoid data
Voltage type DC
Command value signal for 4WRAE +10Vor4 ~20mA
Max.current per solenoid A 2.5 1.5 0.8
Solenoid coil Cold value at 20°C a 2 4.8 19.5
resistance Max.warm value 3 7.2 28.8
Duty % ED100%
Max.coil temperature °C 150
Valve protection to EN 60529 IP 65
2) Control electronics
Amplifier 4WRA...2XJ VT—VSPA2-....»2XJ
4WRAE...2XJ Integrated in the valve(OBE)
Nominal voltage VDC 24
Supply voltage Lower limiting value \Y 21/22(4WRA), 19(4WRAE)
Upper limiting value \Y 35
Amplifier power | max A <18
consumption Impulse current A 3




Electrical connections, plug-in connectors nominal dimensions in mm
-For type 4WRE...2XJ (without integrated electronics)
Connections on the r ——_— T Connections

component plu - L1 3
P plug I I on the plug-in
Plug-in connector to DIN EN ‘ ‘ connector
| PE PE i

175301-803 or ISO 4400

-For type 4WRAE...2XJ (with integrated electronics (OBE))
735

For pin allocation also ;

see block circuit diagram. L ﬁg fm
' < By

Plug-in connector to s VE

DIN EN 175201-804

©28.5

6.5~ 11

-Integrated control electronics for type 4WRAE

Component plug allocation

Contact | Interface Al signal ‘ Interface F1 signal g:gon;;:z:jngale.
Supply A 24 VDC(U(t)=19V to 35V) - up to 25 m cable length
voltage B GND type LiYCY 7x0.75 mm?;
C ne ¥ - up to 50 m cable length
- type LiYCY 7x1.0 mm?2,
Differential D +10V,Re>50KQ | 4 to 20mA, Re>100Q For outside diameter see
amplifier input E reference potentional command value plug-in connector sketch.
F nec D Only connect screen to PE
- on the supply line.

UContacts C and F must not be connected!

Command value:

A positive command value 0 to +10 V (or 12 to 20 mA) at D and the reference potential at E results in a flow from
PtoAand B to T. A negative command value 0 to -10 V (or 12 to 4 mA) at D and the reference potential at E results
inaflowfromPtoBandAtoT.

For a valve with 1 solenoid on side (e.g. spool variants EA and WA) a positive command value at D and the reference
potential at E results in a flow fromPtoBand Ato T.

-Integrated electronics (OBE) for type 4WRAE...2XJ

[ 7 pin Interface | Integrated electronics (OBE) [ Valve |

Differential amplifier

Com.value

Ref. potential | £

Under voltage  Step function generator 7IpE is connected to the cooling

I | recognition .
T Interlock body and the valve housing!
A Power supply *Protective conductor screwed
Supply 24V | i to the valve housing and cover.
Voltage GND' B P
Protective? v | PE| RaAmp can be externally
conductor = adjusted from 0 to 2.5s,

the same applies for T, and Tyoun-

E’ & @@J @@r 1 Y E Output stages current regulated.
4)/4 :)

|

¢ L @O Owm ®




Characteristic curves

- Type 4WRAE (NG 6 and 10)

NG 6

7 L/min nominal flow at a 10 bar
valve pressure differential

30
' P—AB—T
c 20 or 5
€ P—B/A-T
3 4
£ 3
3 10 —1>
w ////1
——
[
20 30 40 50 60 70 80 90 100
Command valuein % —
30 L/min nominal flow at a 10 bar
valve pressure differential
50 T T
P—-A/B-T 4
1 40 or 3
< P—B/IAST 5
E 30
3 1
£
s 20
kel
w
10
0
20 30 40 50 60 70 80 90 100
Command value in % —
NG 10
30 L/min nominal flow at a 10 bar
valve pressure differential
70 ‘ ‘
60 P—A/B—-T
or 5
T 50 PB/A—T 3
£ 40 2
= 30 1
g 20
[
10

20 30 40 50 60 70 80 90 100
Command valuein % —

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

Flow in L/min —

Flow in L/min —

(measured with HLP46, 8,;,=40°C +5°C)

15 L/min nominal flow at a 10 bar
valve pressure differential

30

3
P—A/B-T
or 3
20 P—B/A-T 2
1
/
10
/ /
—

0
20 30 40 50

Command value in %

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant

60 70 80 90 100

5 Ap=100bar constant

Ap=Valve pressure differential
(inlet pressure p, minus loadpressure
p.minus return pressure py)

60 L/min nominal flow at a 10 bar

valve pressure differential

—

—~anw
EN

100
80 P—AB-T
or
60 P—B/A-T //
40 //
20 //
//

20 30 40 50

Ap=Valve pressure differential

60 70 80
Command value in %

(inlet pressure p, minus load
pressure p_ minus return pressure py)

—

90 100



Characteristic curves

NG 6

Flow in L/min —

Flow in L/min —

(measured with HLP46, 8,,=40°C +5°C)

Transient function with a stepped form of electrical input sign

Stroke in % —

Signal change in %

100

0-100

90

80

70

60

50
40

30

o

N

(¢,
e e e s R

|

20

10

0 20 40 60 80
Timeinms —

Performance limit, nominal flow 7 I/min

P-AB-T
30— or
PoB/AST 7
20 — 6
5
/ 4
10 3
— 2
1
0 50 100 150 200 250 300
Valve pressure differential in bar —
Performance limit, nominal flow 30 I/min
50 T
P—A/B-T|
40 or
/ P—B/A—T |
30 /f E—
7
— — 2
10 —3
2
1
0 50 100 150 200 250 300

Valve pressure differentialinbar —

Performance limit, nominal flow 15 I/min

P—AB—T
30 or T
| — P—B/A-T
1 / —
c r~ I —
£20
3 / — T
£ [ —
z //
E 10

0 50 100 150 200 250 300

1.Com
2.Com
3.Com
4.Com
5.Com
6.Com
7.Com

Valve pressure differential in bar —

. value =40 %
. value = 50 %
. value = 60 %
.value =70 %
. value = 80 %
. value = 90 %
. value = 100 %




Characteristic curves

NG 10

Flow in L/min —

70
60
50
40
30
20
10

(measured with HLP46, 8,,=40°C +5°C)

Transient function with a stepped form of electrical input sign

Stroke in % —

Signal change in %

100 0-100

90

o017 o7 |

60 0- 50 \\

% \\

20 0-25 \\
w0, A\
i NS
1ol AR\
o2 do_1bo 180240 300 NI

0 40 80 120 160

Timeinms —

Performance limit, nominal flow 30l/min

Performance limit, nominal flow 60 I/min

P—AB-T 100 P—AB-T
or 90 or
PoBIA-T ; 80 PoB/A-T
7z 70
/| 6 E 60 /r\\ ;
— 5 50 — ]
IS 40 — 6
/ / g g 30 H/T—— 5
Pl I
2 L 20 — ——4
1 10 2
0 1
50 100 150 200 250 300 0 50 100 150 200 250 300

Valve pressure differential in bar —

1.Com.
2.Com.
3.Com.
4.Com.
5.Com.
6.Com.
7.Com.

value =40 %
value =50 %
value =60 %
value =70 %
value =80 %
value =90 %
value =100 %

Valve pressure differential in bar —



Unit dimensions (nominal dimensions in mm)

Type 4WRA6...2XJ

6
4x®d7.6 max
4xM5;10
— [ /7] 0.01/100mm
g
|
[t}
o ‘ o 8l &
=] qf gl @
A 8 Required surface finish of the
T valve mounting surface

Installation Dimensions
Mounting surface

1 Valve housing
2 Proportional solenoid "a"
3 Proportional solenoid "b
4.1 Plug-in connector "A"
4.2 Plug-in connector "B"
5 Nameplate
6 Identical seal rings for ports A, B, Pand T
(R-ring 9.81x1.5X1.78 or O-ring 9.25X 1.78)
7  Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
8 Space required to remove the
plug-in connector



Unit dimensions (nominal dimensions in mm)

Type 4WRAES6...2XJ
8 1 7 3
J . .
i i i i
\ - I -
+ H‘E +
& °
(o0 A
~
= i <
@
N
46
146 6
206
50 274
4xP7.6 max
103 4xM5;10
e
B
0 | ol © [£7]0.01/100mm
®5 ‘ o] 2 o
e o @
A o &
LT "
— = S
Installation Dimensions Required surface finish of the
Mounting surface valve mounting surface

Valve housing
Proportional solenoid "a"
Proportional solenoid "b"
Plug-in connector
Name plate
Identical seal rings for ports A,B,Pand T
(R-ring 9.81X1.5X1.78 or O-ring 9.25X1.78)
7 Plug for valves with one solenoid

(2 switching positions, versions EA or WA)
8 Integrated electronics (OBE)
9 Space required to remove
the plug-in connector

o U s WN

10



Unit dimensions (nominal dimensions in mm)

Type 4WRA10...2XJ

1
Y
A

H

a
‘f“’% i
+

©
|
15

€
9

105

(7
A

&

[/7]0.01/100mm

0.8 ;
Required surface finish of the ﬂ

valve mounting surface

Installation Dimensions 4xM6;12
Mounting surface

Valve housing

Proportional solenoid "a
Proportional solenoid "b"
Plug-in connector "A"
Plug-in connector "B"
Name plate

Valve bleed screw

N =

Identical seal rings for ports A,B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X 2)
8 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
9 Space required to remove the plug-in connector

11



Unit dimensions

(nominal dimensions in mm)

Type 4WRAE10...2XJ
10 4 2 6 5 9 1 3
/ g o
]
NP
e SER
L
T I
:
e
70

7 54 8
50.8
37.3
27 5x®10.5 max
16.7
3.2
m.
[(=]
!é—r P | <
e Rl
TA B Nl
RECRRVAR S
s

! N |
Installation Dimensif%t
Mounting surface 4xM6;12

~N o b~ WN R

9

Valve housing
Proportional solenoid "a"
Proportional solenoid "b"

Plug-in connector

Name plate

Valve bleed screw

Identical seal rings for ports A,B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)

Plug for valves with one solenoid

(2 switching positions, versions EA or WA)
Integrated electronics (OBE)

[Z=10.017100mm

Required surface finish of the
valve mounting surface

10 Space required to remove the plug-in connector

12
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HYDRAULIC

4WRE(E)...type
Proportional
Directional Valve

4WRE and 4WREE...type

Size 6, 10

Max. Working Pressure: 315 bar

Max. Flow: 80 L/min (size 6)
180 L/min (size 10)

Contents Features

Function and configuration 02 - Direct operated proportional directional
Symbols 03 valve with electrical position feedback
Ordering code 03 - Closed loop control of the direction and
Technical data 04 size of a flow

Electrical connections, plug-in connectors 05 - Operation is by proportional solenoids with
Integrated electronics 06-07 a central thread and removable coil
Characteristic curves 07-10 - For subplate mounting: Porting pattern
Unit dimensions 11-14 conforms to 1SO 4401

- Spring centred control spool

- Integrated electronics (OBE) with voltage
input or current input (Al resp. F1)

- 4WRE separate order:
analogue module amplifier



Function and configurations

4WRE(E) type proportional valve is designed as direct operated devices in plate design. Operation is
effected by proportional solenoids with cenrtal thread and detachable coil. The solenoids are optionally
controlled by either external electronics (type 4WRE) or by the integrated electronics (type 4WREE).

The valve consists of Housing (1), Compression springs (2), Control spool (3), and Solenoid

(4 and 5) with central thread, Solenoid(5) with position transducer and optional integrated control
electronics (6).

In the de-energised condition the spool (3) is held in a mechanical centre position by the solenoid return
springs (2).

- With the solenoids (4), de-energised, the control spool (3) is held in the central position by the
compression springs (2 ).

- Direct operation of the control spool (3) by energising one of the proportional solenoids (4, 5) e.g.
control of solenoid right, then movement of the control spool (3) to the left in proportion to the electrical
input signal, and connection from P to A and B to T via orifice-like crosssections with progressive flow
characteristics.

Type 4WRE 10...-2XJ/... Type 4WREE 6...-2XJ/...

4WRE(E)...A-2XJ the 2 switched position valves are however only fitted with solenoid "a".
A plug (7) is fitted in place on the "b" proportional solenoid.

Type 4WRE 6...A-2XJ]...

Type 4WREE 10...A-2XJ/...



Symbols

Without integrated electronics With integrated electronics
Type 4WRE...-2XJ/... Type 4WREE...-2XJ/...
A B A B
~ a o b
a ﬂ< :r—\‘x a [¢] b X/T b al > X/T b
P T P T
Type 4WRE...A-2XJ/... Type 4WREE...A-2XJ/...
A B A B
P T P T
Ordering code
T I [
AWRE T2 I/ G24 I/ *
Further information
Without integrated =No code in plain text
Withintegrate = E
Vv = FKM
Nominal size 6 = No code = NBR
Nominal size 10 =10 No code = For 4WRE:
Interface Al or F1 for 4WREE:
Spool symbols Al= Command value input =10V
A_B F1= Command value input 4 to 20mA
[ [o] To] Wa[c]ol
P AWRE: Z4= With plug-in connector
MEED o0 = | Ka= Without plugiin connector
- AWREE: K31= Without plug-in connector
1% I Z31= With plug-i T
XX DIHE] =v th pugTin connector
T X =W Power supply voltage of electric control device:
NEEIT (XA wi- G24= Power supply voltage 24VDC
A B
CITe) Ml 2)0= Series 204~29J
[ (20J to 29J unchanged installation and
E E ZEA connection dimensions)
mi Q @ WA Nominal flow at a valve pressure differential AP=10bar
0 N NG6:  08= 8L/min
. Transitional symbols 16= 16L/min
With symbols E1-and W1-: P —A: 3= 32L/min
Gumax  B—=T:0,/2 . _ )
P—>B:q/2 A= T:Gume NG10: 25= 25L/min
50= 50L/min
75= 75L/min




Technical data

1. Hydraulic

Installation Optional, preferably horizontal
Nominal size 6 10
) 4AWRE...2XJ 2.2 6.3
Weight 4WREE...2XJ Ke 24 6.5
Nominal flow g, at Ap = 10 bar L/min 8, 16,32 25,50, 75
Hysteresis % <0.1
Reversal span % < 0.05
Response sensitivity % < 0.05
Max.operating Ports A, B, P bar 315
pressure Port T bar 210
. Mineral oil (HL, HLP) to DIN 51524
Pressure fluid -
Other pressure fluids on request!

Ambient air 4WRA...2XJ °C -20°C to 70°C (-4° F to 158° F)
temperature range |4WRAE...2XJ °C -20°C to 50°C (-4° F to 122° F)
Viscosity range mm?/s 20 to 380 (preferably 30 to 46)
Fluid Cleanliness Class NAS1638 class9 or ISO 4406 class 20/18/15
2. Electrical
1) Solenoid data
Nominal size 6 10
Voltage type DC
Command value signal for 4WREE +10Vor4 ~20mA
Max.current per solenoid A 2.5
Solenoid coil Cold value a 2.7 3.7
resistance Max.warm value 4.05 5.55
Duty % ED100%
Max.coil temperature °C 150
Valve protection to EN 60529 IP 65
2) Control electronics
Amplifier AWRE...2XJ YT—VSPA2—....-2XJ

4WREE...2XJ integrated in the valve(OBE)

Nominal voltage VDC 24
Supply voltage Lower limiting value |V 19.4

Upper limiting value |V 35
Amplifier power Imax A <2
consumption Impulse current A 3




Electrical connections, plug-in connectors nominal dimensions in mm

-For type 4WRE...2XJ (without integrated electronics)

Connections on the r S - T Connections
component plug N — I | onthe plug-in
connector
Plug-in connector to DIN EN ‘ = BE ‘
175301-803 or 1SO 4400 ! A B L !
L 172 172 J To the amplifier To the amplifier

-For type 4WREE...2XJ (with integrated electronics (OBE))

73.5

For pin allocation also

see block circuit diagram. ol [ ﬁ-};
ﬁ {
Plug-in connector to oy I =
DIN EN 175201-804 m by
o
©
©
-Inductive position sensor
Coil wiring connect to the plug
| To the amplifier
‘ signal connect ]
! e — to the ground &
‘ ‘ K i power connect aQ
R 33 @ 14T ¢ ] wthewand | E
i 4 3 ! 13 .
‘ | Signal 2
‘ . e | Supply o
‘ 4,— 2
| Coil
016 37 Pg7
Plug connector 4 pin Pg7-G4W1F PN | —
Connecting cables: | T= n
. -! - T+t - —
Recommend: For cables up to 50 m in length, Q J_= o
Please use a cable of type LiYCY 4X0.25 mm? ! } :

Connect the shield to the PE only on the supply side.

7,8




Integrated control electronics for type 4WREE

Component plug allocation

Contact Interface Al signal \ Interface F1 signal
A 24 VDC(U(t)=19.4V t0 35V), lpa =2A
Supply voltage
B oV
Ref tential
eterence potentia C ref.contact F, Re>50KQ ref.contact F, Re<10Q
(actual value)
Differential D +10V, Re>50KQ 4 to 20mA, Re>100Q
amplifier input E Reference potentional command value
Measurement output F +10V actual value 4t0 20 mA actual value,
(actual value) (limiting load 5 mA) load resistance max.300Q
PE Connected with cooling body and valve housing

Command value:

Actual value:

Connection cable:

A positive command value 0 to +10V (or 12 to 20 mA) at D and the reference

potential at E results in a flow fromPtoAandBto T.

A negative command value 0 to -10V (or 12 to 4 mA) at D and the reference

potential at E results in a flow fromPtoBandAto T.

For a valve with 1 solenoid on side a (e.g. spool variants EA and WA) a positive command value at
D and the referencepotential at E results in a flow from PtoBand Ato T.

A positive actual value 0 to +10V (or 12 to 20mA) at F and the reference potential at C results in
flow fromPtoAandBto T,

A negative actual value 0 to -10V (or 4 to 12mA) at F and the reference potential at C results in
flow fromPtoBandAtoT.

With valves with 1 solenoid, a positive actual valueat F and referencepotential at C results in flow
fromPtoBandAtoT.

Recommended: - up to 25 m cable length type LiYCY 7X0.75 mm?
- up to 50 m cable length type LiYCY 7X 1.0 mm?
For outside diameter see plug-in connector sketch
Only connect screen to PE on the supply line.

Integrated electronics (OBE) for type 4WREE...2XJ

‘ 7pin Interface

Integrated electronics (OBE)

Com.value
Ref.potential

Act.value

Ref.potential

Supply 24V

Voltage GND
Protective 1)

conductor

Output

Differential amplifier

Im !U
-

Act.value

1o gm
C.

Interlock

Power supply
+Ui
%
-Ui

Oscillator

Demodulator %

Position
transducer




Integrated control electronics for type 4WREE

+10V
actual position

+24V
ov

1) The protective conductor (PE) is connected to the cooling body
and the valve housing!

2) The ramp is externally adjustable from0to 2.5's,
the same applies for T, and Tgoun.

3) Zero point is externally adjustable.

Reference
actual position

+10V/4..20mA

signal input
3) Reference
signal input
Characteristic curves (measured with HLP46, 9,,=40°C +5°C)
- Type 4WREE (NG 6 and 10)
Pressure-signal-characteristic curves (V spool, Ps =100 bar)
NG 6 NG 10
100 100
80 80
/Ao -/
60 +7 60 Vi
574 I 54
N 177 N 40 17554
2 20 LA 2 20
< € /
0| »-5 - -1 3 5 0| » B -3 - 3 5
o {a o //l
<]¢ //Il -20 < i 7/ 1-20
/’ 5/ -40 7 / -40
yAl /]
/ -60 ,/ 7 |-60
/ -80 -80
-100 -100
— —£ in%— — —£ in%—
EN EN
Leakage flow with the spool in the central position
Type 4WREE6 V32 Type 4WREE10 V75
2 2
/ /
1 / P 1 / 4
E S E T
| B |
2 1 = 2 4 / 7/ A
o - o
5 S — A
g —r g /]
_rzu =1 K / / 4
S 4 S 7
0 50 100 150 200210250 300315 0 50 100 150 200210 250 300 315
Working pressure in bar — Working pressure in bar —




Characteristic curves

- Type 4WREE (NG 6 and 10)

NG 6

8L/min nominal flow at a 10 bar

1 valve pressure differential
£ 30
T T
E |poaBoT |15
= 20}  or ——4
£ P—B/A-T |~ +—T 1T 13
2 10 | —T— 12
E — 1
0710 20 30 40 50 60 70 80 90 100 Vspool
1520 30 40 50 60 70 80 90 100 E and W spools
Command value in % —
32L/min nominal flow at a 10 bar
valve pressure differential
120 T
110 PoAB-T
100 —— p_,g/A->T
90
1 80 - - ——.
c 70
E gg —3
| 2
€ 40 —,
30
3 2 —
L 10
0 10 20 30 40 50 60 70 80 90 100 Vspool
1520 30 40 50 60 70 80 90 100 E and W spools
Command valuein % —
NG 10
25L/min nominal flow at a 10 bar
valve pressure differential
80 5
P—AB—T
70 or
sol P=BIA=T
1 4
L 50
€ 40 3
£
2
z 3 ] ]
3 20 —
o 1
i 10
—
0 10 20 30 40 50 eo 70 80 90 100
I V spool
10 20 30 40 50 60 70 80 80 100 E and W spools
Command value in % —
75L/min nominal flow at a 10 bar
valve pressure differential
300 5
275 | P—AB-T
250 o
Son |_PmBIAST
1 200 4
175 =
‘£ 150 3
% 125 —5
= 100 —
Z 75 1
2 50 —
L 25 —
0 V spool

10 20 30 40 50 60 70 80 90 100
I ; | h h ; | | ; |
t

10 20 30 40 50 60 70 80 90 100 EandW spools
Command value in % —

Flow in L/min—

Flow in L/min—

(measured with HLP46, 8,,=40°C +5°C , P=100bar)

16L/min nominal flow at a 10 bar
valve pressure differential

60 : 5
|| PoABST 1
[ PopiacT

40 e 4

T
30 > 3

2
| —
20 —— —1
10 L
—

0 10 20 30 40 50 60 70 80 90 100 Vspool

t T T T T T T 1
1520 30 40 50 60 70 80 90 100
Command valuein % —

E and W spools

5 Max.permissible flow

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

Ap=Valve pressure differential
(inlet pressure P, minus load
pressure p_ minus return pressure p,)

50L/min nominal flow at a 10 bar
valve pressure differential

150 5
P—AB—T
125 or
P—B/A-T 4
100
75 = 3
2
50 o =1
——
0 10 20 30 40 50 60 70 80 90 100 V spool
10 20 30 40 50 60 70 80 90 100EandWspoo\s

Command value in % —

Max.permissible flow

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

Ap=Valve pressure differential
(inlet pressure P, minus load
pressure p, minus return pressure p,)



Characteristic curves (measured with HLP46, 8,,=40°C +5°C , P=100bar)

- Type 4WREE (NG 6)

Signal change in % —

100 0-100-0
90 \
80 T ient . ith
tooe / | 0-75-0 \ franslintI u:u-:tlolr? WItt a ste;:ped
2 60 1/ Y\ orm of electrical input signal
é 50 /;// 0-50-0 \ 4/3 valve version,
g 40 Spool symbol “E”
& 30 I/ \
20 0-25-0R \[\ \
10 AR Y
AN
0 10 20 30 40 0 10 20 30
Time in ms —
-315
0 L - -270 Frequency response
s 4 SO H A characteristic curves
o .5 \ — 225
A
£ 0 M2 180 1_ 4/3 valve version,
Q. Al =
< C & ® Spool symbol “V”
\l - (=2
é -15 AN 135 g
© [}
[} -20 \\\‘\ 90 §
g .25 V4 \\| 45 & —._ Signal+10%
= i NY . Signal+25%
£ -30 c=C 1o . o
< 1 10 2030 50 100 200 —— Signal+100%
Frequency in Hz—
Flow-pressure differential curve
Load function with maximum valve opening.
Nominal flows 8, 16 and 32 L/min.
Spool symbol “V”
200 Max.permissible flow
100 32| L —] /
=
E 16]
5 =] 81— P—A/B—T
{=
= L—
or
3 10
[T
1 . .
10 20 50 100 200 300 Take the maximum permissible flow

L )
Valve pressure differential in bar— of 80 L/min into account!



Characteristic curves

- Type 4WREE (NG 10)

Strokein % —

Ampitude relationship in dB —

Flow in L/min

(measured with HLP46, 8,,=40°C +5°C , P=100bar)

Signal change in % —

100 0-100-0
75 0-75-0 Transient function with a stepped
V form of electrical input signal
50 -50-
0-50-0 4/3 valve version,
Spool symbol “E”
25 0-25-0
\\
0 20 40 60 0 20 40 60
Time in ms —
-315
0 Frequency response
:g — 1 characteristic curves
10 ; 4/3 valve version,
2 Spool symbol “V”
15 ©
2
-20 2
o
25 . Signalx10%
,,,,,,,, Signal+25%
-30 . o
1 10 2030 50 100 200 —— Signal+100%
Frequency in Hz—
Flow-pressure differential curve
Load function with maximum valve opening.
Nominal flows 25, 50 and 75 L/min.
Spool symbol “V”
Q,,=375L/min
400 o
N Max.permissible flow
T\ /
I P i NNl il
1 =1 LA
80 e S
50 g 1 P—AB-T
or
% PoBIAST
10 Take the maximum permissible flow
10 20 50 100 200 300

of 180 L/min into account!

Valve pressure differential in bar—

10



Unit dimensions (nominal dimensions in mm)

Type 4WRES6...2XJ

‘15‘

78.5

47

4xP7.6 max
4xM5;10
[ /7] 0.01/100mm
0.8 i
| o gl @
? S‘ gf g @
e Required surface finish of the
f valve mounting surface
Installation Dimensions
Mounting surface
1 Valve housing 7 Plug for valves with one solenoid
2 Proportional solenoid "a" with inductive (2 switching positions, versions EA or WA)
position transducer 8 Plug-in connector for inductive
3 Proportional solenoid "b" position transducer
4.1 Plug-in connector "A" 9 Space required to remove the
4.2 Plug-in connector "B" plug-in connector

5 Name plate
6 Identical seal rings for ports A,B,Pand T
(R-ring 9.81X1.5X1.78 or O-ring 9.25X 1.78)
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Unit dimensions (nominal dimensions in mm)

Type 4WREE6...2XJ

115

m
-

263.1
125.6 69
)
P =
® i =
40.5
27.8
4xP7.6 max 19
10.3 4xM5;10
— [=7] 0.01/100mm
1
\ : 0.8
|
A B | w0l © S;
b el
ael \ P &l ol §
A P ,‘N e Required surface finish of the
% T ‘ hd valve mounting surface
S 3
[t}

Installation Dimensions
Mounting surface

1 Valve housing

2 Proportional solenoid "a" with inductive
position transducer

3 Proportional solenoid "b"

5 Name plate

6 Identical seal rings for ports A, B,Pand T
(R-ring 9.81xX1.5X1.78 or O-ring 9.25X 1.78)

7 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)

10 Plug-in connector

11 Integrated electronics (OBE)
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Unit dimensions (nominal dimensions in mm)

Type 4WRE10...2XJ
8 2 4.1 1 5 4.2 3 9
\ |
q
(N L
g e AN
a s b L4 b N
M, B Y}
192 \6 12 7 704
165.6 92.4
270.2
365

50.8
37.3
27 5x®10.5 max
16.1]
3.2
)
H— 1 ©
K e —
AN mmmtr
TA {} N ©
P |

Required surface finish of the
valve mounting surface

Installation Dimensions

Mounting surface 4xM6;12

1 Valve housing
Proportional solenoid "a" with inductive
position transducer

3 Proportional solenoid "b"

4.1 Plug-in connector "A"

4.2 Plug-in connector "B"

5 Name plate

6 Identical seal rings for ports A, B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)

7 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)

8 Plug-in connector for inductive position transducer

9 Space required to remove the plug-in connector

13



Unit dimensions (nominal dimensions in mm)

Type 4WREE10...2XJ

@
el
DN ©
N
N
<
70.4
165.6 924 7
270.2
365
50.8
37.3
27 5x®10.5 max
(7] 0.01/100mm
6.2 .
3.2
[s2]
H—e-—-1— ©
I Pl AD
! ! <
| A B| | & Required surfacefinishof the
TA 1B ® g valve mounting surface
T/ :

Installation Dimensions
Mounting surface

4xM6;12

1 Valve housing
Proportional solenoid "a" with inductive
position transducer
Proportional solenoid "b"
Name plate
Identical seal rings for ports A,B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)
6 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
7 Plug-in connector
Integrated electronics (OBE)

w N

(S, NN

o

14



ReNitn wm

4WRKE...type
Electro-Hydraulic
Proportional Directional
Valve

4WRKE...3XJ type

Size 10, 16, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 1600 L/min

Contents Features

Function and configuration 02 - Pilot operated 2-stage proportional
Symbols 03 directional valve

Ordering code 03 - Valve for the control of the

Technical data 04 size and direction of a flow

Electrical connections 05 - For subplate mounting, porting pattern
Characteristic curves 06-08 to DIN 24 340 form A

Unit dimensions 09-12 - Spring centred main spool

- Integrated control electronics



Function and configuration

Proportional directional valve type 4WRKE...3XJ...

4WRKE type valve is a 2-stage proportional directional control valves. They control the size and direction
of a flow. The main stage is closed loop position controlled so that the spool position is also independent of
flow forces at larger flows.

The valve consists of the pilot control valve(1), housing (8), main spool (7), covers (5 and 6), centering
spring (4), inductive position transducer (9) and the pressure reducing valve (3).

If no input signal is being applied then the main spool (7) is held in the centere position by the centering
spring (4). The two control chambers in the covers (5 and 6) are connected via the valve spool (2) to tank. The
main spool (7) is connected to suitable control electronics via the inductive position transducer(9). The
positional change of the main spool (7) as well as the alteration of the command value atthe summation
point of the amplifier produces a differential voltage.

With the command actual value comparison a possible control deviation is recognised via the electronics
and an electrical current is applied to the proportional solenoid of the pilot valve (1).

The current induces, within the solenoid, a force which is passed on to the solenoid pin which in turn actuates
the control spool. The flow which is provided via the control cross sections causes the main spool to move.

Pilot control valve type 4WRAP 6 W7...-3XJ/G24...

The pilot control valve is a direct operated proportional valve. The control edge geometrics were designed and
optimised for the use as a pilot controlvalve for the proportional directional valves type 4WRKE.

The proportional solenoids are pressure tight, oil-immersed DC solenoids with removable coil. They
convert an electrical current proportionally into a mechanical force. An increase in the current strength
causes an appropriately higher solenoid force.

The valve consists of housing(1), proportional solenoids(2 and 3), spool(4) and springs(5 and 6).

In the de-energised condition both actuator ports are connected to tank. If one of the two solenoids (2 or 3) is
energised, then the solenoid force moves the valve spool (4) against the spring (6 or 5).

Once the overlap area is overcome, the connection to tank of one of the two actuator ports is blocked and the
connectionto the pressure chamber is established. There is flow from P to the control chamber of the main stage.

Type 4WRAP 6 WT...-3XJ/G24...



Symbols (simplified)

Type 4WRKE...-3XJ...E.

AB%

P
a ~b

Sy

Type 4WRKE...-3XJ...

AN

A B
alo|b /‘b

i

Type 4WRKE...-3XJ...ET

)
356 SEARERIE vl

7
———
X! P" T P" T
Ordering code
I I
4WRKE —|3XJI/6E G24 /I *

Electrically operated Further information
2-stage proportional in plain text
et e s
way 8 . No code = NBR Seals
integrated electronics

Nominal size 10 =10

Nominal size 16 =16
Nominal size 25 =25
Nominal size 32 =32

Spool symbols
A B

(2l fel Tb] [ale]®]
P T

DE ) DTS

DEE TS XGAl =e3
=W6-
DETSET XS we-
A B
(2] Io] [2]]
P T =EA

A

[] Transitional symbols

Nominal flow in L/min at 10 bar
valve pressure differential

D3 =With pressure reducing valve
ZDR6DP0-L4X/40YM(fixed setting)

Interface:
Cl=  Command value input £10mA
Al= Command value input £10V
F1= Command value input 4 to 20mA

Electrical connections

K31= With component plug,
Without plug-in connector
Z31= With component plug and

plug-in connector

Pilot oil supply and drain

No code =Pilot oil supply external,Pilot oil drain external
E=  Pilotoil supply internal,Pilot oil drain external
ET=Pilot oil supply internal,Pilot oil drain internal

T= Pilotoil supply external,Pilot oil drain internal

Supply voltage
G24= +24VDC

6E=

Proportional solenoid with removable coil

30J to 39J: unchanged installation and connection dimensions

Characteristic curve form
Linear
Linear with fine control range

25=  50= 100= Nominalsize 10
125= 200= Nominal size 16
220= 350= Nominal size 25

400= 600= Nominal size 32




Technical data

General
Nominal size 10 16 25 32
Installation and commissioning guidelines Optional, preferably horizontal
Storage temperature range °C -20to+80
Ambient temperature range °C -20to+50
Weight kg 8.7 | 112 16.8 315
Hydraulic (measured at p=100bar,with HLP46 at 8,, =40°C +5°C)
Operating -Pilot controlvalve |Pilot oil supply |bar 25t0315
pressure  -Main valve PortsP,A,B |bar Upto315 [ Upto350 | Upto350 [ Upto3s0
Port T Internal bar Static <10
Return . . .
oressure (Pilot oil drain) | External bar Upto315 | Upto250 | Upto250 | Upto250
PortY bar Static < 10

Nominal flow qynom £10% at Ap=10bar . % ) ) )
(Ap =valve preqsvsure differenti:l) L/min 50 125 220 440

100 180 350 600
Flow of main valve (max. permissible) L/min 170 460 870 1600
Pilot oil flow at port X or Y with a step form of .
input signal from 0 to 100 % (315 bar) L/min 41 8> 117 13
Pressure fluid Mineral oil(HL,HLP)to DIN 51 524

Phosphate ester (HFD-R)
Pressure fluid temperature range °C 10 to 80, preferably 40 to 50
Viscosity range mm?/s |20 to 380, preferably 30 to 45
Maximum permissible degree ) . . .
L A filter with a minimum retention
of contamination of the

Degree of
contamination

pressure fluid is to NAS 1638.

rate of Bx =75 is recommended

Pilot control valve Class 7 x=5
Main valve Class 9 x=7
Hysteresis % <1
Response sensitivity % <05
Electrical
Voltage type DC
Electrical connection Plug-in connector to DIN EN175201-804
Power, max. W 72 (average = 24W)
Control electronics Integrated into the valve




Electrical connections, plug-in connector

For pin allocation also
see block circuit diagram.

$28.5

EN 175201-804

735
) > BRHP
Plug-in connector to DIN /’ij {

$6.5~P11)

Component plug allocation

Contact |Signal
A 24 VDC (18 to 35VDC); | = 1, 5 A; impulse load < 3 A
oV
Ref. potential for actual value (contact F)
+10Vor4-20mA
0V ref. potentional
+10Vor4-20mA
PE |Connected with cooling body and valve housing

Supply voltage

Ref. (actual value)

Differential amplifierinput (command value)

mm|o|0O|w

Measurement output (act. value)

Command value:
Referance potential at E and a positive command value at D results in a flow fromPtoAand Bto T.
Referance potential at E and a negative command value at D results in a flow fromPtoBandAto T.

Connection cable:
Recommendation: - Up to 25m cable length type LiYCY 7X0.75 mrp2
- Up to 50m cable length type LiYCY 7X 1.0 mm External diameter: -6.5to
11mm (plastic plug-in connection)
- 8to 12mm (metal plug-in connector)
Connect screen to L only on supply side.

Blockcircuit diagram / connection allocation of the integrated control electronics for type 4WRKE

\ 7 pin Interface \ Integrated electronics (OBE) \ Valve \
Current
controller

Logic bias current

! Solenoid A

Bias current A
Command

value

Controller Output StageA:

/1

Current
controller

Switch on
current limitation

Solenoid B

Supply 24VA
voltage GNDB

Voltage

monitoring Oscillator

]momton’ng
Cable break|

Ref. potential C recognition

4-20mA

Outputs 7 int Position trans ducer
ero poin i
+/=10v p main stage




Characteristic curves  (measured with HLP46, 8,,=40°C £5°C)

Flow - command value curve

Spool with characteristic curve L

100
80 /
4
. o /
S a0 //
c
2
2 20 /
[
10 /
15 36.25 57.5 78.75 100
Command valuein % —
Spool with characteristic curve P
100
80 /
60 /
1
S 40 /
c
: /|
° 20
('
10 /
Y
/
15 36.25 57.5 78.75 100

Commandvaluein % —



Characteristic curves

NG 10

NG 16

Stroke in % —>

Flowin % —

Stroke in % —

Flowin% —

(measured at p =100bar, with HLP46, 8,,=40°C =5°C)

Transient function with a step form of electrical input signal
Signal change in %

100 0-100
/i
75 k \

0-50

. W\

f 0-25 \ \
N\
0 10 20 30 0 10 20 30

Timeinms —
Flow-pressure differential curve

Flow load function at maximum valve openingtolerance(£10%) 1

A0S

100

Q.
2T

90,

25

50

25

10

20 50
Valve pressure differential in bar —

Transient function with a step form of electrical input signal

100

Signal change in %

200

300

1=Recommended
flow limitation
(flow velocity 30 m/s)

100 ——— 0-100
/ 0-75
75
/ 0-50
N
50 \
025 N \\
NN
0 10 20 30 40 0 10 20 30 40

Flow load function at maximum valve openingtolerance(%10%)

400

Timeinms —

Flow-pressure differential curve

1

Q.

V22

20

50

100

Valve pressure differential in bar —

200

1= Recommended
flow limitation
(flow velocity 30 m/s)



Characteristic curves (measured at p =100bar, with HLP46, 8,,=40°C +5°C )

NG 25

NG 32

Transient function with a step form of electrical input signal
Signal change in %

100 0-100
T Z 0-75 N
8 N
£ 75 - \\
> 0-50 N
=
o
8 50 / 0-25 \ \\\
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Timeinms —
Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(£10%)
1000 !
870
1
o 250 1= Recommended
< L~
< 500 flow limitation
2 .
o 120 (flow velocity 30 m/s)
w
350
220
200
10 20 30 40 50 100 200
Valve pressure differential in bar —
Transient function with a step form of electrical input signal
Signal change in %
100 0-100
1
2 /- 0-75 \\
£
g " 0-50 NN
° ~ NN\
& 50 / 0-25 \ \_
N
/ \\ \\\
0 20 40 60 80 100 120140 0 20 40 60 80 100 120 140
Timeinms —
Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(£10%)
1600 1
>
1 1000
$ 0 1= Recommended
[=
g oL flow limitation
T6 (flow velocity 30 m/s)
0
0
10 20 50 100 200 300350

Valve pressure differential in bar —



Unit dimensions (Dimensions in mm)

NG 10

<
o)
|
O
0|
0.01/100
(7] 0.01/100mm | Machined valve
mounting surface
q 19 619 ™
Required surface finish of — ©
mating piece X D P ¢ va =3
IR
< B LA E
TA
M6/12 |~ Y
1 Pilot control valve 12?
2 Plug-in connector "A" 57 -
3 Plug-in connector "B" 37.3
4 Space required to remove 50.8
the plug-in connector ==
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve

10 Integrated control electronics
11 R-ring 13X 1.6 X2, portsA,B, P, T
12 R-ring 11.18 X 1.6 X 1.78, ports Xand Y



Unit dimensions (Dimensions in mm)

NG 16

Machined valve mounting surface

4 |
r= *ﬁg} P
0.8 X N0
; et i
0| O~
:",L An Byl Y ©
Required surface finish of b o }\ ) }
mating piece X \ o=t
18.3 g
34.1 4XM10
50
65.9
. 76.6
Pilot control valve 881
Plug-in connector "A" 101.6 2XM6

Plug-in connector "B"

Space required to remove

the plug-in connector

Cable

Plug-in connector

Pressure reducing valve
Name plate

Main valve

10 Integrated control electronics
11 R-ring 22.53X2.3X2.62, portsA, B, P, T
12 R-ring 10X2X2, ports Xand Y
14 Locating pin

B WN R

O o N O U;
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Unit dimensions (Dimensions in mm)

NG 25

234

Machined valve

21 768 mounting surface
O] @
T PlY AN @
Required surface finish of < X {9/'} B ==
mating piece ol 4 o T o
173 \
1292 6XM12
. 53
1 Pilot control valve 77
2 Plug-in connector "A" 943
3 Plug-in connector "B" 100.6
4 Space required to remove 11@%
the plug-in connector
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve

10 Integrated control electronics

11 R-ring 27.8X2.6 X3, portsA, B, P, T
12 R-ring 19X3X3, ports Xand Y

13 Locating pin

11



Unit dimensions (Dimensions in mm)

NG 32
3 12 4 5 6
R — a0 [;[]
7\
- 2/
7 i
) H |—] o
8 i &
i it an
= \ —
. N
H ) i le==e] -
[ =2 \‘\ ME - 6 }
215 197
12 14 254ll 9 10
(80.5 424.5
505
Machined valve 6X M20
mounting surface
+@ S @El—
Q| Ot
(=] 0.01/100mm ] LN TS
. D
— n
X 1A | 8 MELs
‘ N DD 3
Required surface finish n Iy % ‘Tni =
of mating piece bS] D+ O | D Tj
41.5
76
82.5
114.5
1 Pilot control valve 1475
2 Plug-in connector "A" 168.5
3 Plug-in connector "B" 1905
4 Space required to remove
the plug-in connector
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve

10 Integrated control electronics
11 R-ring42.5X3X3,portsA,B,P, T
12 R-ring 19X3X3, ports Xand Y
13 Locating pin



RNt mm

4WRPEHS6...type
Servo Valve

4WRPEHS...2XJ...type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 40 L/min

Contents

Function and configuration 02
Ordering code 03
Symbols 03
Technical data 04
Electrical connection 05
Technical data for the cable 05
Integrated electronics (OBE) 06-07
Characteristic curves 08-09
Unit dimensions 10

Features

- With control spool and sleeve in servo quality

- Operated on one side, 4/4-fail-safe position in
switched off state

- Electric position feedback and integrated
electronics(OBE), calibrated in the factory

- Electrical connection 6P+PE signal input
differential amplifier with interface"A1": =10V
orinterface"F1": 4...20mA (R,, =2000Q)

- Subplate mounting,
porting pattern to ISO 4401-03-02



Function and configuration

4WRPEH type high-response valve is a pilot-operated directional control valve with electrical
position feedback and integrated electronics (OBE). The valves consists of the valve housing(1),
spool(2), sleeve(3), control solenoid with position transducer(4) and so on. The specified command
value is compared with the actual position value in the integrated electronics (OBE).In the event of a
control deviation, the stroke solenoid is activated, which adjusts the control spool against the spring due
to the change in the magnetic force.

Lifting/control cross-section is proportionally regulated to the command value. In case of a command
value presetting of 0V, the electronics adjusts the control spool against the spring to central position. In
deactivated condition, the spring is untensioned to a maximum and the valve is in fail-safe position.

With the electronics switched off, the valve moves immediately into the relevant safe basic position
(fail-safe). The switch position P-B/A-T is passed through during this process, which can result in
movements on the controlled component. This must be taken into account in system designs.

Type AWRPEHSG...-2XJ/G24...

R

S

N




Ordering code

I I
4WRP ‘ E ‘ H | 6| | B| | |—2XJ|/G24 I/ *
Directional control valve Further i.nforn)ation
direct operated in plain text
With integrated electronics v = FKM Seals
No code = NBR Seals
Control spool/sleeve =H
Al= Command/
NG 6 =6 actual value £10V
F1= Command/
Spool symbols AB actual value 4 to 20 mA
[ [a[o[b] K31= With component plug,
= e o v Without plug-in connector
(LA (AR =c3,c5 Z31=  With component plug and
XTI FIXHITI=c4.c1 plug-in connector
YO EIEID XIE =C Supply voltage of the control electronics
- G24= +24VDC
["] Transitional symbols
With symbols C5 and C1: 2XJ= 20J to 29J: unchanged installation and
P—AQV BoT:qu/2 connection dimensions
P—B:qv/2 A-Tqv Flow characteristics:

Solenoid position
AB

.“‘ (Standard) =Type B

L=
p=

Linear
Inflected characteristic curve

Rated flow of with 70 bar pressure differential

(35bar/control edge)
04=4 L/min 12=12L/min
24=24L/min 40=40L/min

02=2 L/min

Symbols
AB
-Hnupzq Linear P:Inflection 40%
I Q | Q
c4.c1 | !
| |
‘ L !
\ f N f | T
AS | ' As
C3,C5 N N
N\ \ |
\ \
C
C3,C5,C4,C1.C C3,C5,C4,C1




Technical data

General
Design Spool valve, direct operated, with steel sleeve
Actuation Proportional solenoid with position control, OBE

Connection type

Subplate mounting, porting pattern
according to ISO 4401-03-02-0-05

Installation position Any
Ambient temperature range °C -20~+50
Weight Kg ~2.75

Maximum vibration resistance (test condition)

Max. 25 g, space vibration test in all directions (24h)

Hydraulic (measured at p=100bar, with HLP46 at 3,; = 40°C £5°C)

pressure fluid

Mineral oil (HL, HLP)to DIN 51 524

Viscosity ranee Recommended mm?/s 20---100
yrang Maximum admissible |mm?/s 10--800
Hydraulic fluid temperature range °C -20to +70

Maximum admissible degree of contamination of the

hydraulic fluid, cleanliness class according to 1SO 4406 (c)

Class 18/16/13

Rated flow (Ap = 35 bar per edge) L/min 2 \4 \12 24 40
Maximum operating pressure bar PortA, B, P: 315

Maximum operating pressure bar Port T: 250

Leakage flow Linear cm®/min <150 < 180 < 300 < 500 <900
at 100 bar Nonlinear cm®/min |— — — <300 [<450
Static/Dynamic

Hysteresis % <0.2

Actuating time for signal step 0 ... 100% ms 10

Temperature drift

Zero shift < 1% at AT=40°C

Zero compensation

Ex factory +1%

Electric, control electronics integrated in the valve

Relative duty cycle ‘% 100ED

Protection class according to EN 60529 IP 65.

Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24VDCom

Terminal A min. 21VDC / max. 40VDC
Terminal B 0V (ripple max. 2)

Fuse protection, external Ar 2.5

Input, version "A1" Differential amplifier, Ri = 100 kQ
Terminal D (Ug) 0..£10V

Terminal E ov

Input, version "F1" Load, R, =200 Q

Terminal D () 4..12..20mA

Terminal E (Ip.¢) Current loop Iy return

Test signal, version "A1" LvDT

Terminal F (Ureq) 0..xt10v

Terminal C

Reference 0V

Test signal, version "F1"
Terminal F (1)
Terminal C (1)

LVDT signal 4 ... (12) ... 20 mA on external load
200 ... 500 Qmaximum

4...(12) ... 20mA (output)

Current loop lg. return

Adjustment

calibrated before delivery, see characteristic curves




Electrical connection

Supply voltage 24 VDC ——~
Signal:0...+/-10V ——
LVDT Signal:0...+/-10V

Version A1:Standard

-10V...0.. .+10V

Logic 1 or 2
stage

LVDT Signal
@ 0.+-10V

[
Supply voltage 24 VDC = —— Logic 1 or 2|——
Signal:4..20mA —— [ stage —
LVDT Signal:4...20mA -_
— ‘,7
Version F1: mA signal i . i . [Stoke
L ‘ A
4...12... 20mA
Connection
Control i

24v=

‘ Customer-side

—
Connection surface I

Rekith

Technical data for the cable

Version: - Multi-core wire
- Litz wire structure, extra fine wire
according to VDE 0295, class 6
- Protective earthing conductor,
green-yellow
- Cu shielding braid

Number - Determined by the valve type,
of wires: connector type and signal configuration

Line@: -0.75mm?to 20 m of length
1.0 mm? to 40 m of length Outer@: -
9.4..11.8 mm

12.7..13.5 mm

Note:
Supply voltage 24V DC,qp,

if the value falls below 18V = an internal fast
switch-off is effected which can be compared
with "Release OFF".

Additionally for version F1:
Ipe = 3mA - valve is active
Ipe < 2mA - valve is deactivated.

Electric signals taken out via control electronics
may not Abe used for the switch-off of
safety-relevant machine functions!




Integrated electronics (OBE)

Block diagram/pin assignment

Do not connect with the supply zero!

Al:U,0...x10V
2.5AF
A E»Lg:/’ Supply
+Ug B Supply zero
+1g¥ ! LN cll—— Reference zero™
- D,
100k Command value
: 1Yo o.+-10v
) Actual value
| = 0...+/-10V
| < grounding
| X conductor
| Screening
|
|
I
|

(e
- —— — sl/a“ ge} Pilot control
0..£10V »u‘/f JF—J» Signal  |valve position
4‘ u AB
DE
T T 0..+10V [E@
AB
UDE TH
S &g :E ov L@J
U
AB
UDE T
0..-10vV @JJ
In assignment 6P+PE
Al:U, £10V (Ri=100KQ) _ —
- Valve
Ay TN +24V
— UB{ ov an ov
) o ovint,
1

+/-10V(Signal) | |
<= Test {mmp U { oV (Signal) | !
; |

fmlolo (o>

100k - . -
:-‘%':%erentlal amplifier

[ F LVDT
SC T SL T - 10V
=P Protective — ad

grounding T >~ L =

H
|



Integrated electronics (OBE)

Block diagram/pin assignment
F1:1,¢4...20mA

In assignment 6P+PE
F1: 1, 4...20mA (Rsh =200 Q)

2.5AF
=22V supply
+Uy Supply zero
sy y ZYJ Loop I,
bC} meic I,. 4..20mA
‘r 7777777 7‘ 4.20mA L Iesé(l)F(i\
,,,,,,,,,, = ...20m
| L,}r Logic ! Diﬁe:?f”“a‘ I <+ grounding\
| S J 9 amiter T conductor
| il Screening
[ -
| r i P Y
| | + {
| + PID
- ' -
(m I t- Mgéne | Pilot control
(m b — gl i. stage
0..£10V FA/I J*’ \L Signal | Valve position
lDE ffﬁ
12..20mA| ——4
|DE ﬁABj
s &Q E 12mA |
u AB
log X 1]
4..12mA T

1,eS2mA Valve inactive

Valve

7\ A A 24V
—_— U, o/ B ov
r " QHm:QW
[~ - IN_ D jul
<= Test D | l=4..20mA { <« OUT, (4D E
R,=200Q | S____ o F 4..20mA YA LVDT
(max.5000) Protective SL "\ ! St
grounding  g---——--- 4 L <
conductor = 1



Characteristic curves

Flow-signal function q.=f (Upe), q=F (Ipe)

Linear characteristic curve (version "L")

10 quAqvB=1:1
80—
60— / qvA:qvB=2:1
40 / —
20 /
A1:
-10 -8 -6 -4 - 2 6 8 10
e : Uo(V)
ﬁ«/—4o
A g
‘ L10
——— 1QL1/mIT ety T
4 12 20 lo£(mA)
off < 2mA

Inflected characteristic curve"P",
inflection at 40%

Q L/min
40 ‘ quA.qvB=1:1
30—
ﬂ / quA.qB=2:1
20—
10
10 -8 6 -4 -2 4/ Al
T 12 48 810 Gy
10
LA,
/ /1130
L Lo
F1:
—t—F+—+—"F—"F—"F+—"F—F+ Ibe(mA)
4 12

(measured at p =100bar, with HLP46, 8,,=40°C =5°C )

15 ‘
10—
5
086 42 | | A
| 2 4 6 8 :
Ube(V)
—— 5
>< | |10
\ 15
Q L/min
—————————— "
4 12 20 lo&(mA)
off <2mA
Inflected characteristic curve"P",
inflection at 60%
Q L/min
20—
15—
10 —
5 /
10 -8 -6 -4 -2 -
A1:
— 2 4 6 8 10
] 5 Uo£(V)
A L1
>< 15
= +—|-20
| -25
} | | | | | | | | | } F1:
4 12 20 ">E(MA)
off < 2mA



Characteristic curves: Pressure amplification (measured at p =100bar, with HLP46, 9,,=40°C +5°C)

AP, %P

A-B P

100,
80
60
40
20

U (%) 4 -3 2 2 3 4 U, (%)

Characteristic curves: Bode diagram (measured at p =100bar, with HLP46, 9,; t=40°C £5°C )

1 -180
1 -160
4 -140
4 -120
4 -100
1 80
1 -60
1 40

120
0
—— phase 1 10 20 40 6080100 200300  f(Hz)

,,,,,,,, Amplitude

= == Amplitude

m—— Phase



Unit dimensions (Dimensions in mm)

1 2
3
R | 2
s | \
|
0 | 0
o 11 S
2 o~ 1 <
N o ~
[©55 13
185 (3.5 —
4 5
120 65
? o _ OJH
5 & ©
5 o] O]
405
27.8
4x®7.5max 19
103 4x¢5.5
/ 3
‘ \ Tﬂ} i 1 Integrated electronics (OBE)
- A B ‘ vl v
? J ‘ Jéed{ ‘ & § & 2 Mating connectors
A P PY 2 3 Valve housing
* T T o 4 Control solenoid with
- = I

Installation Dimensions POSitiOn transducer
Mounting surface 5 O—ring 9.25%1.78
(for ports P, A, B, T)

[ 7] 0.01/100mm

Required surface quality of
the valve contact surface

10



ReKilh hib 1t

HYDRAULIC

4WRPEH10...type
Servo Valve

4WRPEH10...2XJ...type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 100 L/min

Contents

Function and configuration 02
Ordering code 03
Symbols 03
Technical data 04
Electrical connection 05
Technical data for the cable 05
Integrated electronics 06-07
Characteristic curves 08-09
Unit dimensions 10

Features

- Directly actuated controlled directional valve,
with control spool and sleeve in servo quality

- Single-side operated, 4/4 fail-safe position in
deactivated state

- Electric position feedback and integrated
electronics (OBE), calibrated in the factory

- Electric port 6P+PE Signal input of differential
amplifier with interface Al: £10V or interface
F1:4...20mA (Rsh=200Q)

- Subplate mounting,
porting pattern to 1ISO 4401-05-04



Function and configuration

4WRPEH type high-response valve is a pilot-operated directional control valve with electrical
position feedback and integrated electronics (OBE). The valves consists of thehousing(1), spool(2),
sleeve(3),control solenoid with position transducer(4) and so on.

The specified command value is compared with the actual position value in the integrated electronics
(OBE).In the event of a control deviation, the stroke solenoid is activated, which adjusts the control spool
against the spring due to the change in the magnetic force.

Lifting/control cross-section is proportionally regulated to the command value. In case of a command
value presetting of 0 V, the electronics adjusts the control spool against the spring to central position. In
deactivated condition, the spring is untensioned to a maximum and the valve is in fail-safe position. With
the electronics switched off, the valve moves immediately into the relevant safe basic position (fail-safe).
The switch position P-B/A-T is passed through during this process, which can result in movements on the
controlled component. It must be taken into account in system designs.

Type 4WRPEH10...-2XJ/...

6 5
/
o /
. m i
Z N
1z Fr
= |
\2 \3 \1 4



Ordering code

I I
4WRP | E | H | 10 | | B | | T 2XJ+G24 I/ V| *
Directional control valve Further information
direct operated in plain text
With integrated electronics =E v = FKM Seals
No code = NBR Seals
Control spool/sleeve =H
Interface of the
NG 10 =10 control electronics
Al= Command/
Spool symbols
P Y AB actualvalue =10V
—— Fl1= Command/
actual value 4 to 20 mA
DRI [HIXEI =c3,c5 K31= Without plug-in connector
Z31= With plug-in connector
EIXXERD ETXEL - =cacL P
Supply voltage of the control electronics
COEEIN] XIXTHEIND = G24= +24V direct current
[[] Transitional symbols 2XJ= Component series 20J to 29J
With symbols C5 and C1: Flow characteristics
P—A:qv B—T:qv/2 L= Linear
P>B:qv/2 A-T:qu P= Inflected characteristic curve
Installation side of the inductive Rated flow at 70 bar valve pressure difference
position transducer 50= 50L/min
AB 100= 100L/min
——— J|=1| =B (standard
CTalolbly B stendard
PT
Symbols
AB
_IHEI!-:- L: Linear P: Inflection 40%
Q Q

LB caa

305
(X
c

KA

AS




Technical data

General
Design Spool valve, directly operated, with steel sleeve
Actuation Proportional solenoid with position control, OBE

Connection type

Plate port, porting pattern (I1SO 4401-05-04-0-05)

Installation position Any
Ambient temperature range °C -20...+50
Weight Kg 7.1

Maximum vibration resistance (test condition)

Max. 25 g, space vibration test in all directions (24h)

Hydraulic (measured with HLP 46, 8,,=40°C £5°C)

Hydraulic fluid

Hydraulic oil according to DIN 51524...535

Viscosity range Recommended mm?/s 20...100
Max. admissible mm?/s 10...800
Hydraulic fluid temperature range °C -20 to +70
Max. admissible degree of contamination of the hydraulic fluid
cleanliness class acgcordingto 1SO 4406 (c) Y | Class 18/16/13
Rated flow (Ap = 35 bar per edge) L/min 50 100
Maximum operating pressure bar Port P, A, B: 315
Maximum operating pressure bar Port T: 250
Leakage flow Linear cm®/min <1200 <1500
at 100 bar Nonlinear cm®/min <600 <600
Static/Dynamic
Hysteresis % <0.2
Actuating time for signal step 0 ... 100% ms 25

Temperature drift

Zero shift < 1% at AT=40°C

Zero compensation

Ex factory +=1%

Electric, control electronics integrated in the valve

Test signal, version "F1"
Terminal F (1)
Terminal C (1)

Relative duty cycle ‘% 100ED
Protection class IP 65 (with mating connector mounted and locked)
Connection Mating connector 6P+PE, DIN 43563
Supply voltage 24VDC,om
Terminal A min. 21VDC / max. 40VDC
Terminal B: 0V Ripple max. 2VDC
Fuse protection, external Ar 2.5
Input, version "A1" Differential amplifier, Ri = 100 kQ
Terminal D (Ug) 0..+x10v
Terminal E ov
Input, version "F1" Load, Ry, =200 Q
Terminal D () 4..12..20mA
Terminal E (Ip.) Current loop I return
Test signal, version "Al" LvDT
Terminal F (Ures) 0..%t10v
Terminal C Reference 0V
LVDT

4...20 mA output

Current loop I feedback




Electrical connection

[
Supply:24V — [[ D I
e 4 L
Signal:0... £10 V—— DTS
LVDT signal:0... £10V —-—— — — 1 |® *10V
I 77‘777777
| | | Stroke
| | .
Version Al:Standard ! N ‘ — — — — —/sign.
| N | L
L,f’:jlf
-10V...0..+10V

Supply:24V  —
Signal:4...20 mA
LVDT signal:4...20 mA

Version F1: mA signal

Connection

Control }

24V=

Customer-side

Connection surface l

Rekith

Technical data for the cable

Version: - Multi-core wire
- Litz wire structure, extra fine wire
according to VDE 0295, class 6
- Protective earthing conductor,
green-yellow
- Cu shielding braid

Number - Determined by the valve type,
of wires: connector type and signal configuration

Line@: -0.75mm?to 20 m of length
1.0 mm? to 40 m of length Outer@: -
9.4..11.8 mm

12.7..13.5mm

Note:
Supply voltage 24 V DC,,,

if the value falls below 18V DC= an internal fast
switch-off is effected which can be compared
with "Release OFF".

Additionally for version F1:
Ipe = 3mA - valve is active
lp.e < 2mA - valve is deactivated.

Electric signals taken out via control electronics
may not Abe used for the switch-off of
safety-relevant machine functions!



Integrated electronics

Block diagram/pin assignment
Version Al: Uy 0...£10V

2.5AF +24V
M Supply
+U, ;\ ov Supply zero
+15V <—{DC JZY C Referencezero”
-15V <— -yl
DC 100K | : Command value
1V - /(-)\ctfallxéz\illue
[mo T 1 I et
. H Lo ! = Protective earthing
| glc |
[ ] X conductor
T Screening
Lo g —
T vy .
. \ ] Do not connect with supply zero !
_O_> J |
- . 4 Sienal 4/4 controlled
Pilot control T g directional valve
stage
u AB
DE
1 UL 0.5y | LA
S U __AB_
o CIH
U PT
AB
u X 11
0..-Tov B
Pin assignment 6P+PE
Version Al: Uy 0...£10V
Valve
RN N A +24V
= Uy { ov / \, B ov
. o c OVint.
i +/-10V (Signal) ’/ | D +
< Test | mmpp U oV (Signal) | ! E %ook >
e 3 ¢ (Signal ! ! E Differential amplifier
1 L F LVDT
- | S . EETETY
Protective SL ‘\\ / 2L 10k /
earthing } ,,,,,,,,,,,, / | L
conductor =



Integrated electronics

Block diagram/Pinout
Version F1: I, 4...20mA

25AF 424V

(V= Supply
\

Supply zero

-
Loop I

+15V =—DC JZEJ

pilot control
stage

T

Pin assignment 6P+PE
Version F1: I, 4...20mA

C
—» Testl
4..20mA
Protective earthing
conductor
Screening

Ipe 4.20MA

0

~

4/4 controlled
directional valve

AB
LA

PT

| " AB
12mA L[PBTJJ

Signal

IDE
12..20mA

=
||
4..19mA p——

1,:<2mA, Valve inactive

© valve

RN T A +24V
— U, oV / '\‘ B ov
f c 100
‘ O ]
= g 5 R,=200Q
< Test | || mmpl=4...20mA { <« OUT: [ PD) E Ef
\ T .
R=2000 | “--- | F_ 4.20mA xLVDT
(max.500)Q Protective SL \\ / SL
earthing E N 1
conductor L7 — -

*
|



Characteristic curves

Flow-signal function Q=f (Upe), Q=f(1lo)

Linear characteristic curve (version "L"),1:1

Q(%)
100 -
o117
60 —1
40
20
1108 6 -4 2 2 4 6 8 10 VersionAl
-20 U,.(v)
-40
L 10
i o
1" 1100
| | | | | Q\ (O/D\) | | | | VerSIon Fl
4\} T T T T 1\2 T T T T 2\0 |DE(mA)

I}
EY
N
N
3

>

Inflected characteristic curve"P",
inflection at 40%,1:1

Q(%)
100
80

60
40 7ﬂ/
20

108 6 5 10 \ljersionAl
20 oelV)
/T
W
—I -80
‘ -100
L ‘?(%‘) L Version F1
T
off <2mA

(measured with HLP46, 9,;=40°C £5°C)

Linear characteristic curve (version "L"),2:1

Q(%)
100 T
80 —H!
60 —I-
40
20—
-10-8 -6 4 2 2 4 6 8 10 VersionAl
-20 U,(V)
-40
L |60
D0
T |10
0,
] 1(21(/01) o
4 12 20 oM
off <2mA
Inflected characteristic curve"P",
inflection at 40%,2:1
Q(%)
1L00
80
A
40 /
20
s e -4,__2_ = Version Al
086 T2 46 8 10y
/ /,, -40
-6
T‘ -80
10
[ .
e vesionn
4 12 20 oelMA

off <2mA



Characteristic curves: Pressure amplification (measured with HLP46, 9,,=40°C £5°C )

AP, %P,
100
AP
AB 80
s B
: 60
Al B 40
] 20
AR
= S U, (%) -4 3 2 1 T 2 3 4 U, (%
-20
Po C -40
@ 7 -60
-80
L -100

AP,_.%Pp
Characteristic curves: Bode diagram
27 —
0 -
0 — — — T N
c
24 \% \ 220
-4 \g c 200
)
6 \?| \ & 180
-8 \ \ i 160
-10 N & \ 140 1
> e o
1 ol | # 120 %
o

3 3/ 100 8

3 80 =

3

=] 60

£ i 40
77777777 Amplitude < 20
—— Phase —_— 0

10 20 40 6080100 200 300
Frequency Hz —



Unit dimensions (nominal dimensions in mm)

=t
N | o
| | — —
{ ] ST
; |
ol ]
6.6 116
1] 12 102 29
3 5
oo+ i
<+ |5 *
@ il 2
o i - - [=
~ @
LI ]
1|+ & |8 .
242
54
50.8
37'237 5X®10.5max
1 Valve housing 16.7 -
2 Integrated electronics ) 0
3 Identical seal rings for ports A, B, P \ o P -
and T (O-ring 12X 2) I la A I
4 Plug-in connector iTAE}é} P 7S
5 Proportional solenoid with : vy
i RN

inductive position transducer Lt ... T
Installation Dimensions .
Mounting surface ‘M

(Z7]0.01/100mm]|

Required surface finish of the
valve mounting surface

10



Reiin mm

4WRZ(E)...type
Electro-Hydraulic

Proportional Directional

Valve
4WRZ(E) and 4WRH...type

Size 10, 16, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 1600 L/min

Contents

Function and configuration 02-03
Ordering code 04
Symbols 05
Technical data 06
Electrical connections, plug-in connectors 07
Integrated electronics 07
Characteristic curves 08-11
Unit dimensions 12-15

Features

- Pilot operated proportional directional valve to
control the direction and magnitude of a flow

- Operation is by proportional solenoids with
central thread and detachable coil

- For subplate mounting:
Porting pattern to 1ISO 4401 and DIN 2430

- Spring centered control spool

- 4WRZE: Integrated electronics (OBE) with
voltage input or current input (Al resp. F1)

- 4WRZ: associated control electronics



Function and configuration

Pilot valve type 3DREP 6...

The pilot valve is a proportional solenoid operated 3-way pressure reducing valve. It is used to convert an
electrical input signal into a proportional pressure output signal and is used on all 4WRZ...valves.

The proportional solenoids are controllable DC wet pin solenoid with central thread and detachbale coil.
The Solenoid is optionally controlled by external electronics (type WRZ...) orintegrated electronics (type
WRZE...).

The valve consists of valve housing(1), control spool(2) with pressure measuring spools(3 and 4), solenoids(5
and 6) with central thread, optionally with integrated elecronics(8).

When the solenoids (5 and 6) are in the deenergized condition, the control spool (2) is held by compression
springs in the central position.

Direct operation of the conrol spool (2) by energizing a proportional solenoid. Pressure measuring spool
(3) and control spool (2) are shifted to the left in proportion to the electricalinput signal; Connection
from P to B and A to T through the orifice-like cross sections with progressive flow characteristics;
De-energization of the solenoid (5), control spool (2) is returned to the central position by the compression
spring, In the central position, ports A and B are open to T, i.e. the hydraulic fluid can flow to the tank
without any restrictions.

An optional manual override can be used to move the control spool (2) without solenoid energization.

Pilot valve with two spool positions type 3DREP 6...B...
In principle, the function of this valve version corresponds to that of the valve with three spool

positions. However, this 2-position valveis provided with solenoid "a" (5) only. Instead ofthe 2nd
proportional solenoid, a plug screw (7) isfitted.

Type 3DREP6... Type 3DREPES...



Function and configuration

Pilot operated proportional directional valves Type 4WRZ...
4WRZ type valve is a pilot operated 4-way directional valves with operation by proportional
solenoids. They control the direction and magnitude of a flow.

The valve consists of pilot valve (9) with proportional solenoids (5 and 6), control spool (2) and
orifice plugs (15), main valve (10) with main spool (11) and centering spring (12).

When the solenoids (5 and 6) are de-energised, the main spool (11) is held by centering springs
(12) in the central position.

Operation of the main spool (11) through the pilot valve(9), the main spool is moved proportionally,
depending on the spool position, flow from P to A and B to T(R) or P to B and A toT(R). e.g. by
energising solenoid "b" (6), the controlspool (2) is shifted to the right, pilot oil is fed
through the pilot valve (9) into the pressurechamber (13) and moves the main spool
(11)in proportion to the electrical input signal;Connection from Pto Aand Bto T
through orifice-like cross-sections with progressive flow characteristics.

De-energization of the solenoid (6), the controlspool (2) and main spool (11) are returned to
the central position.

Pilot oil supply to the pilot valve internally via port P or externally via port X.

With the help of an optional manual override the control spool (2) can be moved without requiring
the energization of the solenoid.

B — ‘/9
i E ,,,,, E:FUEI A T 2
: 6
a 9 ‘b’
A
5 10 12
| | 15
14 NN
// N
13\ T 5 Iy
11 /
|
Type 4WRZE...



Ordering code

I
lawe | | | | imofeefea | | 7 [v]#
. Further information
Hydraulic operation =H in plain text
Electro-hydraulic =Z
For WRZ only: V= FKM
For external electronics= No code No code = NBR
With integrated electronics ~ =E -
: - No code= Without pressure
Nom!nal size 10 =10 reducing valve
Nominal size 16 =16 D3=With pressure reducing valve:
Nominal size 25 =25 ZDR6DPO-LAX/40YM(fixed setting)
Nominal size 32 =32
Interface Al or F1 for WRZE
Spool symbols Al=  Command value input 10V
" A B F1=Command value input 4 to 20mA
L T-[T] i
Al _Z4=  With plug-in connector
m m =E1_ AWRZ: K4="Without plug-in connector
_ awRze: K3l= Withgut plug-fn connector
m m =E3- Z31=  With plug-in connector
m m =W6- No code= Pilot oil supply external
W8- Pilot oil drain external
m m =W9- Pilot oil supply and drain
A B E= Pilot oil supply internal
[a]o] Pilot oil drain external
- PT ET= Pilot oil supply internal
m @ =EA Pilot oil drain internal
T= Pilot oil supply external
m @ =W6A Pilot oil drain internal
[ Transitional symbols (for type 4WRH only possible with No code)
N9 = With protected hand override
Nominal flow in L/min at a valve pressure Electronic contral supply voltage
differential AP=10bar 624 = P v volt y24VD§
25= 50= 85= for size10 owersupply vottage
100= 150= for sizel6 6E = Proportional solenoid with removable coil
220= 325= for size25 -
360= 520= for size32 XJ= Series 70J~79J

(70J to 79J,unchanged installation and connection dimensions)




Symbols(simplified)

With electro-hydraulic operation and for external electronics

Type 4WRZ...-7XJ!...

A _,B
oon!
allpl 4 [{X]b

|-
14 ¥

,,,,, T 4

Type 4WRZ...-7XJ/...E...

A
B h
ot efol o tfs
L T —
v
Type 4WRZ...-7XJ/...ET...

Type 4WRZ...-7XJ/...T...

'nan!
alXp | P | 4XIb
13

,,,,, I__.

X=external
Y=external

X=external
Y=external

X=external
Y=external

X=external
Y=external

Type 4WRZ.. A-7XJ/...

A B
a mﬂﬂ b

xuy P T
Type 4WRZ...A-7XJ/...E...
A_,B
bt 20 e
! P T

Type 4WRZ...A-7XJ/...ET...

A_,B
N EIETN
PT

Type 4WRZ.. A-7XJ/...T...

A, B
bl Lo e

CooP T

With electro-hydraulic operation and for integrated electronics

Type 4WRZE...-7XJ/...

gé::::géjjJ
y\
Type 4WRZE...-7XJ/...E..
A
ali> aJol|b b
— - —_"
y\
Type 4WRZE...-7XJ/...ET
A
ali> alol|b b
T
Type 4WRZE...-7XJ/...T...
A
: £
aBfxp 12l Fexs
O

With hydraulic operation
Type 4WRH...-7XJ!...

A
T

X=external
Y=external

X=external
Y=external

X=external
Y=external

X=external
Y=external

X=external
Y=external

Type 4WRZE... A-7XJ/...

A
a mxng b
14 T

Type 4WRZE.. A-7XJ!..E...

AL B
a mxﬂg b
% P T

Type 4WRZE... A-7XJ/...ET...

Type 4WRH... A-7XJ...

A
T



Technical data

General
Valve type WRZ |WRZE
Installation optional, preferably horizontal
Storage temperature range °C -20 to +80
Ambient temperature range °C -20 to +70 -20 to +50
NG10 kg 7.8 8.0
. NG16 kg 13.4 13.6
Weight NG25 ke  |182 184
NG32 kg 42.2 42.4
Hydraulic (measured with HLPAG.p=100bar :40°C £ 5°C)
Nominal size 10 [16 |25 32
X . External pilot oil supply |bar 30 to 100 bar
gr’?eirsauttl’zg Pilotvalve Internal pilot oil supply | bar  [100 to 350 with "D3" only
-Main valve bar upto315 |upto350 |upto350 |up to350
-Port T (portR)
Return flow (external pilot oil drain) bar upto 315 |upto250 |upto250 |upto 150
pressure -Port T(internal pilot oil drain) bar upto30 |upto30 |upto30 |upto30
-PortY bar up to 30 upto30 |upto30 up to 30
Pilot oil volume input signal 0- 100 % cm?® |17 4.6 10 26.5
Pilot oil flow in port X and Y with a stepped .
input signal 0- 100 % L/min 3.5 5 7 159
Flow of the main valve L/min | upto170 |upto460 |upto870 |up to 1600
. . Mineral oil (HL, HLP) to DIN 51524
Hydraulic fluid Further fluids on enquiry!
Hydraulic fluid temperature range °C -20 to +80 (preferably +40 to +50)
Viscosity range mm?/s |20 to 380 (preferably 30 to 46)

Maximum permissible degree of contamination of the

Afilter with a minimum retention

Degree of pressure fluid is to NAS 1638 or ISO 4406(c) rate of Bx = 75 is recommended
contamination | pjjot valve NAS 1638 class 7 x=5

- Main valve NAS 1638 class 9 x=15
Hysteresis % <6
Electrical
Valve type WRZ |WRZE
Type of protection of the valve to EN 60529 IP65 with cable socket mounted and locked
Voltage type DC
Command value overlap % 15
Max. current A 1.5 2.5
Solenoid coil Cold value at 20°C Q 4.8 2
resisance Max. warm value Q 7.2 3
Duty % 100
Coil temperature °C up to 150
Valve protection to EN 60529 Ifl?GS with ”?Wnted and

ixed plug-in connector

Control electronics
External amplifier for type WRZ VT-VSPA2-1-2XJ/...
Command Voltage input "A1l" v +10
value signal -Currentinput "F1" mA 41020




Electrical connections, plug-in connectors

-For type 4WRZ...7XJ (without integrated electronics)
Connections on
the component plug |

. ‘ connector
Plug-in connector to DIN EN

175301-803 or ISO 4400 ! A B !

-For type 4WRZE ...7TXJ (with integrated electronics (OBE))

Connections
on the plug-in

nominal dimensions in mm

To the amplifier  To the amplifier

For pin allocation also
see block circuit diagram.

®28.5

Plug-in connector to
DIN EN 175201-804 i

-Integrated control electronics for type 4WRZE ...7XJ
Component plug allocation

—
—E]

Contact | Interface Al signal ‘ Interface F1 signal
Supply A 24 VDC(U(t)=19V to 35V)
voltage B GND
[ nc
Differential D +10V,Re>50KQ | 4 to 20mA, Re>100Q
amplifier input E reference potentional command value
F nc

Y Contacts C and F must not be connected!
Command value:

P6.5~P11

Connection cable:
Recommended:

- up to 25 m cable length
type LiYCY 5X0.75 mm?;
- up to 50 m cable length
type LiYCY 5X 1.0 mm?,
For outside diameter see
plug-in connector sketch.
Only connect screen to PE
on the supply line.

A positive command value 0 to +10V (or 12 to 20 mA) at D and the reference potential at E results in a flow fromPtoAand Bto T.
A negative command value 0 to -10V (or 12 to 4 mA) at D and the reference potential at E results in a flow fromPtoBand Ato T.
For a valve with 1 solenoid on side a (e.g. spool variants EA and WA) a positive command value at D and the reference

potential at E results in a flow fromPtoBand Ato T.

-Integrated electronics (OBE) for type 4WRZE...7XJ

[ 7 pin Interface | Integrated electronics (OBE)

Differential

Com.value amplifier

i Ramp generator 4
Ref. potential | =

Controller

Under voltage Step function generator
recogmtlon |
Interlock
Supply 24V A Power supply
Voltage GND ' B
Protective? ¥ PE|
conductor

n@j% Eoe
t J@@ By

[T |

%i

Y PE is connected to the cooling
body and the valve housing!
¥ Protective conductor screwed
to the valve housing and cover.
“'Ramp can be externally
adjusted from 0 to 2.5s,
the same applies for T, and Tuoun.
? Output stages current regulated.




Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 8,;=40°C +5°C , P=100bar)

NG 10
25L/min nominal flow at a 10 bar valve pressure differential
80 T T 5
P—AB—T
i 60 or L~ 4
€ P—B/A-T 3
3 40 2
= 1
= 20 ——
o
“ o
1520 30 40 50 60 70 80 90 100
Command value in % —
50L/min nominal flow at a 10 bar valve pressure differential 1 Ap=10bar constant
‘T: Bg T T 5 2 Ap=20bar constant
‘€ 100 P”%’PHT g 3 Ap=30bar constant
E gg PLBALT —> 4 Ap=50bar constant
= Il —
z 2 — 1 5 Ap=100bar constant
™ 0 b
1520 30 40 50 60 70 80 90 100 Ap=Valve pressure differential
Command value in % — (inlet pressure p, minus load
ressure minus return
85L/min nominal flow at a 10 bar valve pressure differential Sressure SL)
1 170 3 2 s '
T T
c
£ 150 PH%/FBHT 2
é 100 P—B/A-T-
% 58
[ 1520 30 40 50 60 70 80 90 100

Command value in % —

Transient function with a stepped form of electrical input signal P_= 50bar

Signal changein % —

100 0-100
T 75 / 0-75
= / \
[=
Type 4WRZ < 5 // 0-50
LAY/ \
7]
25 — 0-25
0 \ \
0 20 40 60 80 100 0 20 40 60 80 100
Time in ms— Time in ms—
Signal changein % —
100 /( 0-100
1735 v 0-75 T
Type 4WRZE < //
e £
P o 5 0-50
X
[
» 25 0-25
0
0 20 40 60 80 100 0 20 40 60 80 100
Time in ms— Time in ms—



Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C £5°C , P=100bar)

NG 16

100L/min nominal flow at a 10 bar valve pressure differential

Flow in L/min—

A5

PLABLT

or
P—B/A-T

|

ENNPES

|

L

1520

30

40

50

1 Ap=10bar constant

60

70

80

Command value in % —

90

100

2 Ap=20bar constant

150L/min nominal flow at a 10 bar valve pressure differential

3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

5

1 460 T T . .
c 400 t T Ap=Valve pressure differential
£ P-AB-T 4 ; .
5 320 or (inlet pressure p, minus load
c 240 P—B/A-T g pressure p, minus return
g 160 ] f 1 pressure p;)
T 80 |

0 1520 30 40 50 60 70 80 90 100

Transient function

Type 4WRZ

Type 4WRZE

Command value in % —

with a stepped form of electrical input signal P_= 50bar

Signal changein % —

100 — 0-100
75 // 0-75

'

= 50 l/ 0-50

£

£ /4 0-25 \

o \\\

0 30 60 90 120 150
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0

30 60 90 120 150
Time in ms—
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2 50 // \
c
® y 0-50
AW V4 \
»n k{ 0-25 \

0 L1
0 30 60 90 120 150 0 30 60 90 120 150
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Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 8,;=40°C +5°C , P=100bar)

NG 25

220L/min nominal flow at a 10 bar valve pressure differential
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700

600

500

PLABLT
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SNwh O

Flow in L/min—

200
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1520

30
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70

40 50 60
Command value in %

—

80

90

100

1 Ap=10bar constant

325L/min nominal flow at a 10 bar valve pressure differential

2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

d

PLABT

Ap=Valve pressure differential

or
P—B/A—T

pressure p_ minus return

5

4 ’ .

3 (inlet pressure p, minus load
2

1

pressure p,)

Flow in L/min—

1520

30 40 50 60 70

Command value in % —
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Transient function with a stepped form of electrical input signal P_= 50bar
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Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C £5°C , P=100bar)

NG 32

360L/min nominal flow at a 10 bar valve pressure differential
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800
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30

40

50 60 70 80
Command value in % —

920

100 2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant

5 Ap=100bar constant
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0
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Command value in % —

Transient function with a stepped form of electrical input signal P_= 50bar
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Unit dimensions

NG 10

(Dimensions in mm)

ﬂg 15 16 space required to remove
N — L . [, 15 plug-in connector
T T T T
6 Blil m‘"‘qﬁ
[N YAV
Pg11
‘ E[T 8
227 48
w
g | 156.5 45
e HE N 1 5
o
=
[
Q
(2]
£
o
=3
e
2o
0|0
3| £
a3
| ™
a2
=
o
£
H
[l
~
12
P11 $6.6
ﬁr& mB‘/:LH—En 2-d7 max
o = %P @, | % o
NS 1 [ = 79 61.9 ) ~
g EE Nl = F o
P T UW FAid X\ Sy tis
TR AKE & [15e
2 \ < T8 QIR
TA
M6/12 =
3.2
08 h67 5-010.5 max
27
37.3
Required surface finish of the 50.8
valve mounting surface 54 27—
108
Installation Dimensions
Mounting surface
1 M‘ain valve 11 Pressure reducing valve "D3"
2 Pilotvalve o 12 Identical seal rings for ports A, B, P and T)
3 Proport{onal soleno!d ‘a’ (R-ring 13X 1.6 X2 or O-ring 12 X2
4 PVOPOFY'O”alfo}F”O'd b 13 Identical seal rings for ports Xand Y)
5 Cablesocket"A“ (R-ring 11.18 X 1.6 X 1.78 or O-ring 10.82 X 1.78
6 Cablesocket "B o 14 Interconnection plate (type 4WRH...)
7 Concealed manual override "N" 15 Integrated electronics (OBE)
8 Cover for valves with one solenoid 16 Plug- in connector to DIN EN 175201-804
9 Nameplate for pilot valve

10 Name plate for main valve

12



Unit dimensions (Dimensions in mm)

NG 16 N 15 16 space required to remove
i e s (/15 plug-in connector
6 48
. 45
I 0 H.C [ 13| | —5
of 4 lzj
Tl o8 ﬁ%&‘: ) .
N
! [}
a
£
H
[se]
o
N

\,4

l !\‘493 T\

183 with out presssure reducing balve

17

11 18
&L‘ ©6.6 o1 ®4H8

1.6

M 1 D7max
x 38 XY

/P

o|© ! X o0
3 N \@w’v o) Al B\ Y, %Eg‘:g
1 ”’l 4 ‘
© 50 718§}% }\\ : \ ‘ 2 =
- 101.6 RER oRs
50 4xM10
£710.01/100mm 65.9 ®19max
08 185, ABPT
2171016~ _|\2xMs
Required surface finish of the Installation Dimensions
valve mounting surface Mounting surface
1 Mainvalve 11 Pressure reducing valve "D3"
2 Pilotvalve 12 Identical seal rings for ports A, B, P and T)
3 Proportional solenoid "a" (R-ring 22.53X2.3X2.62 or O-ring 22X 2.5)
4 Proportional solenoid "b" 13 Identical seal rings for ports X and Y))
5 Cable socket "A" (R-ring 12X2X2 or O-ring 10X2)
6 Cable socket "B" 14 Interconnection plate (type 4WRH...)
7 Concealed manual override "N" 15 Integrated electronics (OBE)
8 Cover for valves with one solenoid 16 Plug- inconnector to DIN EN 175201-804
9 Nameplate for pilot valve 17 Locating pin
10 Nameplate for main valve

13



Unit dimensions

NG 25

(Dimensions in mm)

space required to remove

10 Nameplate for main valve

14

- A \ﬁ\'m 15 plug-in connector
% \ ‘ ‘ ——N_Pg11
[
6 © 227 48 45
156.5
‘o]
N ~ELT N —c1tm | —5
e B
,}l A
& B 2
B o) 2
—, £ £
5 3
] -0 el
2|=
b 1 21
— Ll
~ D20 219
© 5N
S 4 o14 3
S | S R B | S 1 \ £
mT & T 1 - T 2
|1 - [l 13 g | LS
L il = i i
19 L N D6
. 191 53 12§\ et
366
D6.5H12
| 53.2 | 195
D22
B : s 21 768 B
il
. . ° P T
N~ —
T8 ﬁ ¥ '] > B o TR o
o 9] © I } S To[28| o
< “lo X A 1B = |~
R Yo ©
§ 2 = | © R
77 <
130.2 10 . e Exi2
- ®10max,/ (29,2
XY 53 ®24.5 max
77 AB;T
94.3
100.6
112.5
Required surface finish of the 130
valve mounting surface Installation Dimensions
Mounting surface
1 MAain valve 11 Pressure reducing valve "D3"
2 Pilot va}ve o 12 Identical seal rings for ports A, B, P and T
3 Proportional solenoid "a” (R-ring 27.8X2.6 X3 or O-ring 27X 3)
4 Proportional folllenmd b 13 Identical seal rings for ports X and Y
5 Cable socket “A" (R-ring 19X 33 or O-ring 19X3)
6 Cablesocket "B o 14 Interconnection plate (type 4WRH...)
7 Concealed manual override "N" 15 Integrated electronics (OBE)
8 Cover for valves with one solenoid 16 Plug- inconnector to DIN EN 175201-804
9 Nameplate for pilot valve 17 Locating pin



Unit dimensions (Dimensions in mm)

NG 32 9 15 16 space required to remove
= . 1[_ 15 plug-in connector
=]
Pg11
X 5
w0 — [—]
o
- 2 0
| — £y K]
- 7 S g2
S|
A 3 EfF
ES
a § B3
— " 933 8 %
o —
0 D22 Ea £
B - = e e[ S = - | E
Hi L of 11 sl 1ills
| Birpd 1k HiF
21.5 — 13 \$6 197 /‘"
<
176 254 70 12
500 17
76.2
R19 =
Installation Dimensions
- — — 4 d A Mounting surface 6xM20
2 X ®34(P)  P6.5H12 ®10max
| = l e =dal = — ;@; XY
0 &
o b =xa 8 | + @E} A
. b o T P Y >
1145 & NS wol<|2
10 - X A ol
Tows RN
O
» \% D+ D W
] [475]
& 76 N¢38max
825 AB;T
114.5
147.5
i i 168.5
Required surface finish of the
valve mounting surface 23 15232.75
1 Main valve 11 Pressure reducing valve "D3"
2 Pilot valve 12 Ider}ticalseal rings for pqrts A, B,PandT
3 Proportional solenoid "a" (R-rln‘g42‘5><3‘><3 or O-ring 42X 3)
4 Proportional solenoid "b" 13 Ider?t|cal seal rings for Ports XandY
5 Cable socket "A" (R-ring 19><3.><3 or O-ring 19X3)
6 Cable socket "B" 14 Interconnection pla.te (type 4WRH...)
7 Concealed manual override "N" 15 Integr‘ated electronics (OBE)
8 Cover for valves with one solenoid 16 Plug- inconnector to DIN EN 175201-804
9 Nameplate for pilot valve 17 Locating pin

10 Nameplate for main valve
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REeKilh b3t

HYDRAULIC

DA/DAW...type

Pilot Operated Unloading
Relief Valve

DA/DAW...5XJ...type

Sizes 10, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 240 L/min

Contents Features

Function and configuration 02 - Sub-plate mounting

Symbols 03 - Porting pattern conforms to DIN 24 340, form D,and
Sample circuit 03 ISO 5781

Specification 04 - Manifold plate mounting

Technical data 05 - 4 pressure ratings

Characteristic curves 06 - 4 adjustment elements:

Unit dimensions 07-09 « Rotary knob

Sub-plate 10 « Adjustable bolt with protective cap

« Lockable rotary knob with scale
« Rotary knob with scale
- Solenoid unloading valve



Function and configuration

DA/DAW type valve is a pilot operated pressure shut-off
valves. Itis used to charge fluid to accumulator in system, or
to unload the low pressure pump in high/low pressure
pump system.

Pressure shut-off valves basically consist of the main valve
(1) with the spool assembly (3), pilot valve (2) with pressure
adjustment element and check valve (4). In valves size 10, the
check valve (4.1) is built into the main valve (1). In valve sizes
25 and 32, the check valve (4.2) is built into a separate plate
installed under the main valve (1).

Pressure shut-off valve type DA

-Diverting pump flow fromPtoAtoPto T.

The pump delivers flow via check valve (4) into the hydraulic
system (P to A). Pressure in port A acts on the pilot control
spool (6)via pilot line (5). At the same time, pressure in port
P passes to the spring loaded side of the main spool (3) and
ball (9) in the pilot valve (2) via orifices (7) and (8) . As soon as
the setting pressure in the hydraulic system is reached, the
ball (9) lifts off against spring (10). Pressure fluid now flows
via orifices (7) and (8) into spring chamber (11).The fluid
returns to tank either internally via control line (12) in valve
type DA..5XJ/... or externally via control line (13) in valve type
DA..5XJ/.Y... Due to orifices (7) and (8), pressure drop is now
presented at the main spool (3). The main spool (3) now lifts
off its seat and opens the connection from P to T. The check
valve (4) closes the connection from A to P. The ball valve (9)
is kept opening by the system pressure via pilot spool (6).

- Diverting pump flow from P to T to P to A.

The area of the pilot spool (6) is 10 % or optionally 17 %
greater than the effective area of the ball (9). The effective
force on the pilot spool (6) is, therefore, 10 or 17 % greater
than the effective force on the ball (9). When the actuator
pressure falls to the cut-off pressure which corresponds to
the switching pressure differential, spring (10) pushes ball (9)
on to its seat. Pressure is then built up on the spring loaded
side of the main spool (3). In conjunction with spring (14),
the main spool (3) is closed the connection from P to T is
isolated. The pump flow passes again via the check valve (4)
into the hydraulic system (P to A).

Pressure shut-off valve type DAW

The function of this valve is basically the same as the DA
valve. A solenoid directional valve (15) can, however switch
the setting cut-off pressure of the pilot valve either from P to
AorfromPtoT.

6 291/31‘110

Type:DAW20-1-5XJ/...



Symbols

Type:DA...-5XJ/...- Type:DA...-5XJ/...-.Y..

close

Normally AiB Normally AlB
open ALy oven AT
,,,,,,,,,, 3 D
P T

Sample circuit

Hydraulic system with accumulator Hydraulic system with high and
low pressure pumps

L@ Actuator
)
—a

igh
| pressure




Specifications

LIRS N RANEEED
Without directional Fur.ther details
in clear text
valve  =Nocode
With directional valve=W No code= NBRseals
v = FKMseals
Pilot operated valve=No code
Pilot valve without main Only DAW:
spool assembly -=C Z4=Electrical plug without lamp
(No mark for nominal size) Z5L=Electrical plug with lamp
Pilot valve with main Only DAW:
spool assembly =C N= With hand override
(Marked with size 30)
Only DAW:
Nominal size 10 =10 G24 = 24V DC
Nominal size 25 =20 W220-50 = 220V AC, 50Hz
Nominal size 32 =30 W120-60 = 120V AC, 60Hz
W220R = 220V AC rectification
For DAW: (Other voltage refer to type WE6)
Normally closed
(load when breakaway, Only DAW:
unload when electrified) =A 6E= With high performance
Normally open directional spool valve
(unload when breakaway,
load when electrified) =B No code= Internal pilot oil drain
Y = external pilot oil drain
Rotary knob =1
Adjustable bolt with protective ¢ =2 Switching pressure differential (P — A)
Lockable rotary knob with scale =3 10= In the mid range 10 %
Rotary knob with scale =7 17= In the mid range 17 %
Series 50J to 59J =5XJ 50= Pressure adjustable up to 50bar
(50J to 59J series :unchanged installa- 100= Pressure adjustable up to 100bar
tion and connection dimensions) 200= Pressure adjustable up to 200bar
315= Pressure adjustable up to 315bar




Technical data

Mineral oil suitable for NBR and FKM seal

Fluid
Phosphate ester for FKM seal

-30 to +80 (NBR seal)

Fluid temperature range °C
-20 to +80 (FKM seal)

Viscosity range mm?/s |10 to 800

Maximum permissible degree of fluid contamination:

Degree of contamination Class 9. NAS 1638 or 20/18/15, 1S04406

Max.operating pressure | Port A bar 315
Max. setting pressure bar 50, 100, 200, 315
Size 10 25 32
version 10% 40 80 120
Max. flow-rate L/min
version 17% 60 120 240

Refer to version WE6, normally close chooses 3WE6A9,

Solenoid technical data normally open choose 3WE6B9

Installation Optional
Size 10 25 32
DA kg Approx.3.8 Approx.7.9 Approx.12.3
DAW kg Approx.5.3 Approx.9.4 Approx.13.8
weight
DAC kg Approx.1.2 (If version DAWC, add 1.5 kg)
DAC30 kg Approx.1.5 (If version DAWC30, add 1.5 kg)




Characteristic curves

Off-load pressure (bar)—

Off-load pressure (bar)—

Switching pressure differential (%)

Switching pressure differential (%)
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Unit dimensions

(Dimensions in mm)

Size 10 1515

m/ls
—
{/710.01/100
0.8
3

Requirement for
mounting surface

5
49
~ P—
]
I
I
I
o~
—
—
H » T
| | | =}
| | ~
A P TH 10
20 AJ_B »6
94.5
5 19
11
34
33 35.8
7.2 4X P11 5
1
VT \(_-_/J
~ *—/7 NN ///::\
Bl by -
9 pf PN 4
N R
TN
2 N>
31.8
42.9

Nameplate

Without control oil internal returning

Port Y used for control oil external returning
Adjustment element"1"

Adjustment element"2"

Adjustment element"3"

Adjustment element"7"

Lockable Nut S=24

Internal hexagon screw $=10

Ww~NOUDWNKH

i
I
! A p | 3x®10max
! —
‘ 7,6
| Locating pin hold\
: Fan
q
h;};’*gf’g N 4XM10;24

429 Valve fixing

. . screw holes
Dimensions of
mounting surface

66.7

10 Space required to remove the key
11 Locating pin

12 Valve fixing hole

13 Directional valve,size6

14 Solenoid "a"

15 Manual override "N"button

16 Plug-in connector "Z4" without lamp
17 Plug-in connector "Z5L"with lamp
18 Space required to remove plug-in connector
19 O-ring 17.12 x2.62 (Port A, P and T)
20 Integrated check valve



Unit dimensions (Dimensions in mm)

Sizes 25 and 32
L8 169 10—18

| Valve fixing
- 1 Dimensions of screw holes
mounting surface
ala -l
NG (/7] 0.01/100
0.8
g -
L5 Requirement for
L6 mounting surface
1 Nameplate 9 Internal hexagon bolt S=10
2 Without control oil internal returning 10 Space required to remove the key
3 PortY used for control oil external returning 11 Valve fixing hole
4 Adjustment element"1" 12 Size 25: 0-ring 28.17X3.53
5 Adjustment element"2" Size 32: 0-ring 34.52X3.53
6 Adjustment element"3" 13 Integrated check valve
7 Adjustment element"7" Built-on directional valve's size,
8 Lockable Nut S=24 refer to Page 07/10.

Size| L1 | L2 | L3 | L4 |L5]| L6 L7 | L8 |H1 |H2 |H3|H4 | H5|B1|B2|D1|D2| T |D3

25 |153| 25 |101.6 |57.1| 46 |112.7| 10.5 [48.2|144|124| 72 | 46 | 28 |100| 70 | 18 |[M16| 34 |22

32 |198| 41 | 127 |63.5|50.8/139.7| 21 |69.8/165|145| 93 | 67 | 45 |115(82.5] 20 |[M18| 37 |30




Unit dimensions

(Dimensions in mm)

Pilot with main spool (DAC30) or without main spool assembly (DAC)

35
61
11.5 51 _4X®84 4,
28
6
7Y,
i\
[
Q {%A(h
17\
/i
315 ) -
|z
29+02
+0.025
@®32H7(0 ) |
@St
08/ 942 ‘ M6
AN I
Al — 15| vl
C2, | < N
™
) imEECEE
RO.3max/‘(‘}; 1 :
24.8%°
14
D32

9

== 0o ~NOoOUsWN -

12
13

14

9
\18
56
Sager
Nameplate

Port Y used for control oil external returning
Adjustment element"1"

Adjustment element"2"

Adjustment element"3"

Adjustment element"7"

Lockable Nut S=24

Internal hexagon bolt S=10

Space required to remove the key

Valve fixing hole

0-ring 9.25X1.78 (Port Aand T)

Valve fixing screws M8 X 40;

Internal hexagon bolt GB/T 70.1-10.9,
Tightening torque M, =37 Nm

Main spool

The @32 hole can intersect the @45

hole in any position. Care, however, must be
taken to ensure that the connection hole A
and the fixing screw holes are not damaged.
The back-up ring and O-ring are to

be fitted into this bore before the

main spool assembly is fitted.

O-ring 38X1.8

0-ring 27.3X2.4

0-ring 28 X2.65

Back-up ring 28.4X32X0.8

Built-on directional valve's size,

refer to Page 07/10.

4XM8;12

i
Y




Sub-plate

345 429 30 101
19.8 35.8 25
12 :;330-24 4 10
o - 4\?/,;%;9’* R20%
. O —% | 3xw10max 3 ifta \‘E’\ e
O™ | ))F/ ol | T 5 ’
81228 TS - iy LS T ‘*”},’%A@X ®D2,T1
b4 ! 4 R25% | n&éﬁL
- -— O 4+ FO—-o--—
31.8] ==
42.9
Size |Type D1 |D2 T1 |Valve fixing screw Torque |Weight
G467/01 28 G3/8 1
10 G467/02 M18X1.5 Accessory: 75Nm 2.0k
G468/01 34 G1/2 14 4pcs M10X 50 (GB/T70.1-10.9) OKe
G468/02 M22X1.5
31 1016 40, 112.7
57.1 25 57.1
12.7 I 22
7{%)7/ 6XM16;34 —O— | Rao»s
S -] — g | 3xd25max |3 ) i:/;::ib—vj ®DI;1
gazsl o-D& T (O @ D v
e ﬂgg’*@’@; F—t 1 ANS/\SE 7\ 78 Rl
1 AP T 4Xd14 == g
—0 4&} Q —— 4 B b o
- ¢ e
175 _ |48
Size |Type D1 |D2 T1 |Valve fixing screw Torque |Weight
2322;8; 42 |\G/|32/74>< 2 16 |Accessory:
25(20) G470/01 61 4pcs M16X100 (GB/T70.1-10.9)  [310Nm |6.4kg
X .1-10.
a0z [waxz |8 2pcs M16X60 (GB/T70.1-10.9)
1425
A4s 127 a7 139.7
| 5635 ) 60.7
12.7 % 50.3
| ,/ 6XM18;37 298
g I 2 | r3s
o] un|in] o é’ 3X®d32max 3 % U | op11
R S oo
=[P ] A T | 4x014 P A !
o 9 o [ . P A ;
& £~ & b
| 1427 = =133
229 145.9 ——
Size  |Type D1 |D2 T1 |Valve fixing screw Torque |Weight
22;58; 56 ;ilz/iz 20 |Accessory:
32 Ga72/01 G112 4pcs M18X120 (GB/T70.1-10.9)  [430Nm |10.6kg
X .1-10.
G472/02 61 M48 X2 22 |2pcsM18X80 (GB/T70.1-10.9)

1 Locating pin hole

2 Valve fixing holes

3 Valve mounting surface

4 Valve panel cut-out
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DB...K...type

Cartridge Pilot Relief

Valve
DB...K...4XJ...type

Sizes 6,10
Max. Working Pressure: 315 bar
Max. Flow: 60 L/min (size6)

100 L/min (sizel0)

Contents

Function and configuration 02
Specification 02
Technical data 03
Characteristic curves 03
Unit dimensions 04-05

Features

- Cartridge valve

- 4 pressure ratings

- 4 adjustment elements:

« Rotary knob

« Adjustable bolt with protective cap
« Lockable rotary knob with scale

« Rotary knob with scale



Function and configuration

DB..K.. type valve is a pilot operated pressure relief valves for installation in manifolds. It is
used to limit the pressure in a hydraulic system. The system pressure is set via adjustment
element (4). At static position, the valves are closed. Pressure in port A acts on the spool (1).
Pressure fluid flows through orifice (2) to the spring loaded side of the spool (1) and through
orifice (3) to the pilot poppet (6). If the pressure in port A rises beyond the value setting at spring
(5), the pilot poppet (6)opens. Fluid can flow from the spring loaded side of spool (1), orifice
(3),and channel (8) into port T(Y). The pressure drop moves spool (1) to open the connection from
A to B, while the setting pressure at spring (5) is maintained. Pilot oil returns from the two spring
chambers via port T(Y) externally.

Type DB10K2-4XJ/Y...

6 3 8 7 2 1
TY B A
AN A N
. L
s |
A B LY
Symbol
Specification
T I
os] [ o] goug [v] [+]
Pressure relief valve =DB Further details in clear text
Nominal size 6 =6 No code = NBR seals
Nominal size 10 =10 v = FKM seals
Cartridge =K Y= Pilot oil s-upply internal
and drain external
R k =1
otary .nob . _ 50=  Pressure adjustable up to 50bar
Sleeve with hexagon and protective cap =2 .
. B 100= Pressure adjustable up to 100bar
Lockable rotary knob with scale =3 .
Rotary knob with scale -7 200= Pressure adjustable up to 200bar
y 315=  Pressure adjustable up to 315bar
4XJ = Series 40J to 49J
(40J to 49J: unchanged installation and
connection dimensions)




Technical data

Size 6 [10

Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal

Fluid temperature range °C -30t0 +80 (NBR seal)

-20 to +80 (FKM seal)

Viscosity range mm’/s 10 to 800

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15,1S04406

Degree of contamination

Max.operating pressure bar 315

Max.setting pressure bar 50; 100; 200; 315

Max. flow-rate L/min to 60 to 100
Weight kg Approx. 0.22 Approx. 0.3

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Size 6 Size 10
PE-Q characteristic curve PE-Q characteristic curve
350 350 I
_’-———‘—__ ,___.—_————"
300 300
L 250 f;j 250
@ Qo
k=3 | =2 | 1
o 200 g 200
2 2
5 150 g 150
e (o
@ 100 £ 100
= 5]
© %]
@ 50 50
0 0
10 20 30 40 50 60 20 40 60 80 100
Flow (L/min) — Flow (L/min)—
1 PEmin-Q characteristic curve ,é PEmIin-Q characteristic curve
g 20 g 20
o
2 15 5 15 »
@ 17}
a o
£ 10 P & 10 > 1
(o}
g | g -
3 @ 1
(2] .
c £
s =
0 10 20 30 40 50 60 0 20 40 60 80 100
Flow (L/min)— Flow (L/min)—

The curves are measured at zero back pressure.



Unit dimensions

-Type DB6K...-4XJ/...

P32

-

Adjustment element "1"
Adjustment element "2"
Adjustment element "3"

Adjustment element "7"

Nut for locking S=24

© N o o » W N

Space required to remove the key

(Dimensions in mm)

42.5

2
Internal hexagon screw S=10 b
External hexagon S=24 =
=2
Tightening torque M, = 50Nm .
9 Port B arranged around 60
circumference as required
45min
43 (Fit depth)
35
O
17*92
8+%1
.
d 4- b T AT
© ® @l )
L [ |
~ —~ ~—1
9 :a‘o’ 36' s a1 & |
8 & & & ! 5|
S < ~ |16 22
8| 18/8|18/% Vk 3%{
1 T 1 T
I - \
o) Y| ! B
B
U - 4;,,,%4 I
‘5"0 % P7max
(3 [ E—
B 300.3




Unit dimensions

-Type DB1OK..-4XJ/...

(Dimensions in mm)

-

0 N o g A~ W N

®32

Adjustment element "1"
Adjustment element "2"
Adjustment element "3"

Adjustment element "7"

Space required to remove the key

Nut for locking S=24

Internal hexagon screw S=10
External hexagon S=30
Tightening torque M, = 50Nm
Port B arranged around

circumference as required

4
o |4
e =
= ]
; 62
1 6
2 o
I _ L
&
7 55
55
52 (Fit depth)
: 42+8.2
31+8.Z
21+g,2
10+L0).1
1.21»8.1 B

30
®26H8(39%)
®23H9(3%%?)

D25H8(5°%)

1.6

PPN,
/
|

—
X I I
ST 1 17] T
ol 2ol [ [Jer] 2
(Ug — - :
3 A y / B /J
Z_ Ll /) | Z L
0 O3 $10max
.
19.5£0.5
=2 35.5+0.5 9
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DBK...type
Cartridge Pilot
Relief Valve
DB20K...1XJ...type

Size 20
Max. Working Pressure: 315 bar
Max. Flow: 300 L/min

Contents

Function and configuration
Specification

Technical data
Characteristic curves

Unit dimensions

02
02
03
03
04

Features

-Cartridge valve

-4 pressure ratings

-4 adjustment elements:

« Rotary knob

« Adjustable bolt with protective cap
« Lockable rotary knob with scale

« Rotary knob with scale



Function and configuration

DB...K...type pressure valve is pilot operated pressure relief valves for installation in manifolds. It is used
to limit the pressure in a hydraulic system. The system pressure is set via adjustment element (4). At
static position, the valves are closed. Pressure in port A acts on the spool (1). Pressure fluid is passed

through orifice (2) to the spring loaded side of the spool (1) and through orifice (3) to the pilot poppet
(6). If the pressure in port A rises beyond the value setting at spring (5), then the pilot poppet (6) opens.

Fluid can flow from the spring loaded side of spool (1), through the orifice (3)and channel (8) into port

T(Y). The pressure drop moves spool (1) to open the connection from A to B, while the setting pressure
at spring (5) is maintained. Pilot oil returns from the two spring chambers via port T(Y) externally.

DB20K2-1XJ/...XY

DB...XY... DB..Y...
4 5 6 8 3 7 1 A A
TY) ro N
S x o /B ] ]
wrsvd ) < B I B !
L A K v
Symbols
Specification
osloo |« | ooy | [ [+
Pressure relief valve =DB | Further details in clear text
Nominal size 20 =20 No code = NBR seals
\ = FKM seals
Y= Pilot oil supply internal
Cartridge =K and drain external
Rotary knob =1 XY= dP(;IOt.OII stuppl){
Adjustable bolt with protective cap =2 and drain externa
Lockable rotary knob with scale =3 50= Pressure adjustable up to 50bar
Rotary knob with scale =7 100=  Pressure adjustable up to 100bar
- — 200 =  Pressure adjustable up to 200bar
Series 10 to 19) =1XJ 315= Pressure adjustable up to 315bar

(10J to 194 : unchanged installation and
connection dimensions)




Technical data

Mineral oil suitable for NBR and FKM seal

Fluid Phosphate ester for FKM seal
. o -30 to +80 (NBR seal)

Fluid temperature range C 20t0 +80 (FKM seal)

Viscosity range mm?®/s 10 to 800

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406

Max.operating pressure

bar 315
Max. back pressure Port Y bar 250
Max.adjustable pressure bar 50;100;200;315
Max. flow-rate L/min To 400
Weight kg Approx.0.35

Characteristic curves (Measured at t=40°C £5°C, using HLP46)

Min. setting pressure ( bar)

Inlet pressure bar —

Bypass pressure (bar)—

350
300
250

150
100

50

15

=
o

w

o

Inlet pressure in relation to the flow-rate

50 100 150 200 250 300 350 400

Flow (L/min)—>

Min. setting pressure and bypass pressure
in relation to the flow-rate

e

-

50 100 150 200 250 300

Flow (L/min)—

The curves are measured with
external pilot oil drain at zero

pressure.

With internal pilot oil drain the
inlet pressure will increase
with pressure at port B.

The curves are valid for

outlet pressure PB=0




Unit dimensions (Dimensions in mm)

Fixing holes for cartridge Y

30 (pilot oil supply internal and drain external)
|
1 —— (I N
© [y
7 o
20°
/1003|B|A 029H8(199%)
- 8 &
- ——
o
3 o l/ T
~ M28X 1.5 [} |
2 6 | W 5
Sla | 1
35 ER AL ‘A, R
| ol 22| B|H 22 g,
IS i ‘2 ol | =] ‘ D
3 | — S 1B
) |
r o 16
v - i
0 - ! ;
S ]
g LA
% Alllo155
@A L ®21HE(*30%)
X 026.5)
12 . .
13 Fixing holes for cartridge XY

(pilot oil supply externaland drain external)
1 Adjustment element "1"
2 Adjustment element "2" >
3 Adjustment element "3"
4 Adjustment element "7"
5
6
7

P29HB('0 %)

Nut for locking S=22

Internal hexagon screw S=10
External hexagon S=30
Tightening torque M,=50Nm

@, | 9265
20°]|, ®24%*

2.5
h
o

8 Space required to remove the key i 7} °°¢ bol o
9 O-ring25X2.65 a3 /s wasxLal A/
10 O-ring 17X 1.8 Sl BT s by 2 ¥ o
11 Back-ring 225X 19.7X1.1 107 e j‘ o T8
12 2 Back-ring 21X16.2X 1.1 I gi BB 16 =
13 O-ring 18X 1.8 ; T & I3
14 Port X used only for | PRty :w‘:EIS‘E, ©
DB20K...1XJ/XY... R0 | ©
15 Port Y used for 7/ — 7
DB20K...1XJ/XY...and % : /Q A
DB20K...1XJ/Y... 10,033 12> g
16 PortX, T and B arranged around @nnzms( o) ; T % g
circumference used for DB20K...1XJ/XY... %17// /1
Port B arranged around circumference, 7477‘777 I
used for DB20K...1XJ/V... AA

17 Hole A, optional
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DBD... type
Direct Operated
Relief Valve

DBD...10J...type

Sizes 6, 8, 10, 15, 20, 25, 30
Max. Working Pressure: 630 bar
Max. Flow: 330 L/min

Contents

Function and configuration 02
Specification 03
Technical data 03
Characteristic curves 04
Unit dimensions 05-07

Features

- 3 connected versions
Inserted cartridge
Threaded connection
Sub-plate mounting
- 7 pressure ratings
25, 50, 100, 200, 315, 400 and 630 bar
- 3 adjustment versions
Adjusting bolt with protective cap
Regulating handle
Lockable regulating handle



Function and configuration

DBD type pressure relief valve is direct operated, it used for limiting a system pressure. The valve
comprises the sleeve (1), spring (2), poppet spool with damping (3) (pressure stages 25 to
400 bar) or ball spool (4) (pressure stage 630 bar) and pressure adjustment element (5). The system
pressure may be set infinitely by the adjustment element. The spring (2) presses poppet spool (3)
onto the valve seat. The channel P is connected to the system and the system pressure affect on the
area of poppet (or ball) spool.

If the pressure in channel P exceeds the value set at the spring (2), the poppet spool (3) or ball
spool (4) will opens against the spring (2), the oil flows from channel P to channel T. The stroke of
the spool is limited by embossing (6). To gain accurate setting value within the whole pressure
range, the pressure scope is divided into 7 pressure ratings, and every rating has a
corresponding spring which may be set maximum pressure.

Type DBDS...K. 10J/...
pressure stages 25 to 400bar

5 1

Type DBDH10K. 10J/...
pressure rating 630bar (ball valve, only size 10)

|l B



Specification

|DBD |

HESENE
) d L Further details
Direct operate | in clear text
relief valve
- . . N de = NBR .
Adjusting bolt with protective cap =S \(,) coae - FKM EE:IZ
Regulating handle =H
Lockable regulating handle For threaded connection valve
(up to size 10) =A No code= Inch
2= Metric
Connection G|K|P
g: Z 6 6 Size 10 6,8,15and20 | 25and 30
__ . 25 = 25bar _
10= 10 10 | 10 50 = S0bar |20 = 2500 |55 = shar
. 15=| 15| - | - Pressure |100= 100bar 100= 100bar |20 = 50bar
Nominal =, =5 5550 ratings {200= 200bar |50~ > 0030 100= 100bar
size (upto..) |315 = 315bar |5, 5150 |200= 200bar
25=125| - | - 400 = 400bar |37 = 702 2" 1315 = 315bar
30=(30 /3030 630 = 630bar - ar
Connection version 10J= 10J series
Inserted cartridge =K
Threaded connection =
Sub-plate mounting =
Technical data
uid Mineral oil suitable for NBR and FKM seal
Flui
Phosphate ester for FKM seal
-30 to +80 (NBR seal)
Fluid temperature range °C
-20 to +80 (FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
g Class 9. NAS 1638 or 20/18/15, 1SO4406
Nominal size 6and 8 10 15and 20 25and 30
Operating Inlet bar Up to 400 up to 630 up to 400 up to 315
pressure range Outlet  bar 315

Max. flow-rate

L/min

See the Characteristic curve




Performance curves

(Measured at t=40°C £5°C , using HLP46)

Size 6
1 450 —
— 400
©
L
® 300
>
A
g 200 — 7+
o
2 N
T 100 7/@'2’
g 50 ‘
5 |
0 10 20 30 40 50
Flow (L/min) —
Sizes 15 and 20
1
450 T ——
L 400
e
§ 300
4
S Q>
=] 200 L
5 & T
@ 100
s |
O 50 ‘
| —
0 50 100 150 200 250

Flow (L/min)—

600

1 450
400
300

200

100
50

Operating pressure (bar

350
300

200

100
50

Operating pressure (bar)—

Sizes 8 and 10
—

%04\ T
&
0 20 40 60 80 100 120
Flow (L/min) —
Sizes 25 and 30
L/
NE
L
o~
@
S

100 200
Flow (L/min) —

300 350



Unit dimensions

(Dimensions in mm)

iy 8
“" Port P
i EEE | e
‘ w N
< & ‘ T2
s —t -
58 -+ | JLFg 5
- Cartridge cavity 12 | V‘ 3 g
|
w e
% ® N AL £ 5
S~ oD16 °
L21
L22
1o.
L23(valid length) >
L24 -
Port T
125 N
L27
128
1 5
1 Adjustment element"S"
' s * Inserted valve _
2 Adjustment element "H 2 I —
(use pressure
SW4 and SW5 L1
adjustment handwheel for 7 W3
sizes 25and 30)
3 Adjustment element "A" § E{]HEH}EF
4 Space required to remove the key L -,
5 Steel seal (type, size)
6 Ring with mark
(after setting the pressure, 8
. &
aim the arrow at the zero
position and then lock up the nut)
7 Internal hexagon screw S=6 for
under size 20(SW4) and external 4
hexagon S=13 for above size 25 (Sw5) l'
8 Port P arranged optionally around é I}Iﬂ
periphery or bottom
9 Port T arranged optionally
around periphery 2
Size| Weight(kg) | D1|D2|D3 | L1| L2 | L3 | L4 [L5[L6| L7 | L8 | L9 |L10|L11[SW1| Torque(Nm) | SW2 | SW3 | SW4 | SW5 | Swe
6 | Approx.0.4 | 34 72 88 83| - |- |64 | 80 30
i F=—11]20|11] 30
10 | Approx.0.5 |38 |60 | - |68 | 11 |79 79 75 | 36 150 T 6 | - |30
20 | Approx.l |48 65 7 . | 106 | 46 250 36 -
30 | Approx.2.3 | 63 8083 - | - - |11 |56[131] 60 450 46 13| -
|Size D11 D12 [D13| D14 | D15 |D16|L21]| 122 [L23|L24|L25 127 128 a
6 M28X15 25HY [ 6| 15 [249 | 6 | 15[ 19 [ 393545 56.5%5.5 65 | .
10 M35X 1.5 32H9 [ 10 | 185 [ 319 |10 |18 | 23 |35 |41 |52 67.5£7.5 80
20 M45X15 40H9 [ 20| 24 | 399 |20]21] 27 D 70 915+8.5 110 20
30 M60X2 55H9 |30 | 3875 | 549 | 30 | 23| 29 60 | 84 1135%115 140




Unit dimensions

- Threaded connection valve

Port P optional (also can be
used as pressure tapping)

7 SW4 and SW5

$D2

PD2

(Dimensions in mm)

B2
1 swy 9022 D21 B1
T
(] ¢
s
| /
L1 |_L32 D24/T1
L34 Fixing holes for panel
s 4008 syl i ° P
SW2 sw1 T
SW3 *\ {k ol
M
f | Q|
- T ——- *}m o
e

e |

®D3

E@@%@}

1 Adjustment element "S"

2 Adjustment element "H"
(use pressure adjustment
handwheel for sizes 25 and 30)

3 Adjustment element "A"

4 Space required to remove the key

5 Valve fixing screw hole

6 Ring with mark(after setting the
pressure, aim the arrow at the zero
position and then lock up the nut)

7 Internal hexagon screw S=6 for under
size 20(SW4) and external hexagon

— S=13 for above size 25 (SW5)
L10

Size Weight(kg) | B1 | B2 |D1|D2| D3 | D21 D22 D23 |D24| L1 | 12|13 |L4
6 Approx.1.6 | 45 | 60 |34 25 G1/4;M14X1.5 6.6 | M6 | 72 ﬁll
(8)+10 Approx.3.7 | 60 | 80 |38| 60 (28)34 G3/8 M18% 1.5; G1/2 M22X 1.5 o | mg |68 |1L]T0
(15)+20 | Approx.6.9 | 70 | 100 | 48 (42)47 G3/4 M27X2; G1 M33X2 65 77
(25)+30 | Approx.15.2 | 100|130 |63| - | 80 |(56)61 G11/4 M42X2; G1 1/2 48%2 11 [mwo] 83| -] -]°
Size L5 16 | L7 | L8 |L9|L10|L31| L32 |L33|L34|L35|L36|SWL|SW2|SW3|SW4 |SW5|SW6|H1|H2|T1
6 20 11 |30 83 80| 2 | 1555|4020 32| 25| 40 | 10
(8)+10 | 79| -| - [w00] @3] | 70]49]21]36 8 - |30 J40]60]
(15)+20 - - - 135| (3)4 100 | 65 | 34 | 46 | 36 50 | 70
(25)+30 " |11]s6|180] 4 |25 |130] 85| 35| 60 | 46 - | 13| - |60 9025




Unit dimensions

* Sub-plate mounting valve

—
B1

B2

$D2 _

—
—

1 Adjustment element "S"
2 Adjustment element "H"(Sizes 25 and 30 use
pressure adjustment handwheel)

Panel cut-out E:

Pressure B2
1 Swi1 i . tapping

3 ‘ (P);
[a) g S - R

S, ! 4\"\ 4\(‘ {\7
SW4 and SW5_7"| PPl

7 L1 L31 |.L33
2 4x®D23 |33 L34
SW2 SW -
sug N [N %

(Dimensions in mm)

[/7]0.01/100

Retquirement for
mounting surface

<DD31

WMI

®D32/T’I1

$D33/T12

L42

Valve connecting
surface

R1_|

4 fixing screw holes

PD36/T14

3 Adjustment element "A"

4 Space required to remove the key

5 Valve fixing screw hole

6 Ring with mark(after setting the

. O-ring Dimension of | Valve fixing hole ressure, aim the arrow at the zero

Size | (pand 1) | pressure tapping | (GB/T70.1-10.9) | TOraueNm) | B e Fthen lock up the rut)

6 | 8.75X1.8 Gl/4 M6 X 50 Approx.10 7 Internal hexagon screw S=6 for

10 | 12.3X2.4 G1/2 M8X 70 under size 20(SW4) and external

20 22X%3 M27X2 M8X90 Approx.25 hexagon S=13 for above size 25 (SW5)

30 34X3 M42X2 M10X110 Approx.50

Size | Weight(kg) | B1 | B2 | D1 | D2 |D3|D23| H2 |L1|L2]|L3 L4 |L5|L6 | L7 | L8 |L9|L10|L31|L32|L33|L34
6 |Approx.1.6| 45 | 60 | 34 6.6 | 40 |72 83 83 80 | 2 |15 |55
10 | Approx.3.7] 60 | 80 | 38 |60 | - | o | 60 |68 Mg 1t 20130997 | - [100] 3 20 19|
20 | Approx.7.1| 70 |100 | 48 70 |65 |77 135| 4 100
30 |Approx.15.7] 100 | 130 | 63 | - 80| 11 | 90 83| |- | " | 7] " [11]s6]180] 4 |25 130
SW1|SW2| SW3 | SW4 |SW5| SW6 |Size| Sub-platetype | Weight(kg) | D31 | D32 D33 D34|D35|H3 | L41
| 32 | 30 6 G300/1 Approx.1.5 | 6 25 G1/4 7111 |25 110
36 1o | 6| - | 30 [10](G301/1)6302/1[ Approx.2 | 10 [(28)34 (G3/8) G 135
46 | 36 20 | (G303/1)G304/1 | Approx.5.5 |(15)20|(42)47 (G3/4) G1 115/17.5/40 |1170 |
60 | 46 - 13 - |30 |(G305/1)G306/1 | Approx.8 30 |(56)61| (G11/4) G11/2 ) ) 190
D36 | L42 | L43 | L44 | L45 | L46 L47 L48 L49 L50 L51 [L52|T11| T12 |T13 T14 |R1
M6 | 8 94 22 | 55 | 10 39 42 62 65 20 |40 15 9 15 2542
M8 10 | 115 |27.5| 70 |12.5| 40.5 48.5 72.5 80.5 21 |45 1 (15)16

15 | 140 | 20 | 100 | 20 | (45)42 54 85 (94)97 34 |65 20 13 | (12)22 |40+3

M10|12.5| 165 |17.5|130|22.5| 42 52.5 102.5| (113)117 35 |85 24 |11.5 22 55+4
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DBE(E)/DBEM(E)...type
Proportional Relief
Valve

DBE(E)/DBEM(E)...7XJ...type

Sizes 10, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 700 L/min

Contents Features

Function and configuration 02 -Sub-plate mounting:

Ordering code 03 - Porting pattern to DIN 24 340 form E
Symbols 03 and 1SO 6264

Technical data 04 - Forinstallation in manifolds
Electrical data 04 - 4 pressure ratings

Characteristic curves 05-06 - Max. pressure limitation , optional
Unit dimensions 07-09 - Amplifier type VT-2000



Function and configuration

DBE valve is a pilot operated pressure relief valve. Itis used to continuously set the pressure in
hydraulic systems by electrical signal.

The valve consists of a pilot valve (1) with proportional solenoid (2) and the main valve (3) with main
spool insert (4).

Type DBE...

The pressure limit is in relation to the electrical current value and set by the proportional solenoid (2).
The system pressure is applied to the main spool (4). At the same time the pressure is applied to the
spring loaded side of the main spool (4) and the pilot poppet (6) via orifice (5) at the pilot valve (1). If
the hydraulic force exceeds the solenoid force, the pilot poppet (6) opens. Pilot fluid can flow back to
tank and pressure drop caused by the orifices effects the main spool (4). Then main spool (4) opens the
channel from pump to tank.

Type DBEM::-
Optionally the valve can be supplied with an additional spring loaded pilot control valve (7) for maximum
pressure safety (redundant pressure safety).

HYSRNY 2 BN 2
5 5
] . 7
3
X A B X A B
A A Y A A Y
Type DBE Type DBEM



Ordering code

I 1
Lose | | [ [ g [ Jom] ¢ ¢ | | *]
Without maximum Further information
pressuresafety ~ =No code in plain text
With maxi fety =M
ith maximum pressure safety Ve FKM seals
. No code=NBR seals
Pilot operated =No code - - -
Pilot operated valve with main spool Filot oil drain port Y
( enter nom. size 30) =C No code=Inch threaded
Pilot operated valve without main spool 2= Metric threaded
(do not enter nom. size) =C For type DBE(M)E:
Pilot operated valve for Al= Command/
remote controlling =T actual value 0-10V
F1= Command/
For external control electronics =No code actual value 4 to 20 mA
With integrated electronics (OBE) =E For type DBE(M)E:
Nominal size 10 =10 K31= With component plug,
Nominal size 25 =20 Without plug-in connector
Z31= With t pl
Nominal size 32 =30 I com'ponen pue
and plug-in connector
Series 70J to 79J =T7XJ For type DBE(M)E, Supply voltage:
G24= +24VDC
Max. pressure 50 bar =50
Max. pressure 100 bar =100 Y= Pilot oil supply internal and drain external
Max. pressure 200 bar =200 Not for DBE(M)(E)C and DBE(M)(E)T
Max. pressure 315 bar =315 without main spool
XY= Pilot oil supply external and drain external
(only for with the pilot valve and main spool)

Symbols

For external control electronics:

Type DBEM...-7XJ/...

Y...

With integrated electronics:

Type DBEME...-7XJ/.

A
- 1<l

LY

Type DBEM...-7XJ/...XY...

1 Fb

!____//] I '



Technical data

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

Fluid temperature range °C

-30 to +80 (NBR seal)

-20 to +80 (FKM seal)

Viscosity range mm?/s

2.8 to 380

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Max.operating pressure

Port A, B, X bar

315

Max.setting pressure bar

50; 100; 200, 315

Min.setting pressure

In relation to Flow (Q), see characteristic curves

Pressure at zero command value

= min.setting pressure

Return oil pressure portY  bar

Separate and at zero pressure to tank

Max. pressure safety
(infinitely adjustable)

setting pressure Pressure range under Max. safety pressure
50 bar 10-60"% bar
100 bar 10-120'% bar
200 bar 10-220" bar
315 bar 10-340" bar

Max. pressure safety
setting condition

When rated pressure is 50 bar, between 60 bar and 80 bar

When rated pressure is 100 bar, between120 bar and 140 bar

When rated pressure is 200 bar, between 220 bar and 240 bar

When rated pressure is 315 bar, between 340 bar and 360 bar

Nominal size 10 25 32
Max. flow-rate L/min 200 400 600
Pilot oil (for pilot valve) L/min |0.7to2
Linearity +3.5%
Repeatability <+2%
with shimmy without shimmy
Hysteresis +1.5% P max
(200Hz, amplitude 200mAssl) £4.5% P max
Shifting time 30~150ms (undependent with the system)
Electrical data
Power source DC
Min. solenoid current mA 100
Max. solenoid current mA 800
Coil resistance 19.5Q at 20°C , Max. warm value : 28.8Q
Working status Continuous
Max. working enviromental temperature +50°C
Electrical connection Plug-in connector to DIN EN 175301-803/1SO 4400
Insulation to DIN 40 050 IP 65
Ampilfier V12000




Characteristic curves

Pressure (bar)—

Pressure (bar)—

Pressure (bar)—

Operating pressure in relation to the flow
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(Measured at 9,;=40°C £5°C , using HLP46)

Min. setting pressure in relation to the flow
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Characteristic curves (Measured at 9,=40°C +5°C , using HLP46)

Inputting pressure/current demand curve type DBE10, 20 and 30/DBET

50 T T

45 }Rated pressur 7/
’;T? 40 |- 50bar A,//
E 35 /,/4/
2 30 /ha
a 25 / ra
a 4
£ 2 7a
5 15 |-Deadband| :/
E‘ 10 R — /

5

0 100 200 300 400 500 600 700 800

Current command value (mA)

N 200 T T
1180 [Rated pressure| /
S 160 | 2000ar p
'@ 140 4
3 120
1%} 4
ﬂE’_ 100
g- gg -Deadband //{
c —_
T 40 /‘/

20

0 100 200 300 400 500 600 700 800
Current command value (mA)

Input pressure (bar)—

Input pressure (bar)—

Measured under flow 27L/min of type DBE10, 20 and 30.

Measured under flow 0.8L/min of type DBET.
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Unit dimensions

Pressure relief valve of type DBE/DBEM

13 ©
, M14x1.5 —_—
G174 1 ]
231 ;
-l
S —
i /00 | I I
1 <
2
%mM14x1.5ﬁJ ! WJE’\
i | | 4
3 | #ﬂ
51 X i i °
O] Nl
A 7t |
X A a:sﬁ B
Mgx1 RO \oD3
X1
&3 [
§i§>
L7 |L5
L4 L3
6
L2
5 L1
Type | Bl | B2 | weight O-ring
yp & (Port A and port B)
DBEM
bpe |10| 78 538 44kg 17.12X2.62
DBEM
bpe |20| 100 | 70 | 48kg | 2817353
DBEM| 35| 115 | 826 | 7.1kg |  34.52x3.53
DBE
Type | L1 | L2 | L3 | L4 | L5 ] L6
DBEM
bae |10| 91 |538| 221 | 275|221 475
DBEM
oe | 20| 116 | 66.7| 334 |333| 111556
DBEM |30 147.5| 88.9 | 445 | 41 | 127 | 762
DBE
Type | L7 | L8 | DI | D2 | D3 | D4
DBEM
bee |10| 0 [1765] 14 |m12| 6 | 12
DBEM
bee (20238 | 190| 18 |M16| 6 | 22
DBEM
bee |30( 318 200 20 |mis| 7 | 30

(Dimensions in mm)

{£710.01/100mm

3
0.8;
qlirerhehtfor

mounting surface

1 Name plate
2 (PortY)pilot oil drain always external
and separate to tank at zero pressure.
3 Space required to remove plug-in connector.
4 Max. pressure limitation
5 External pilot supply (X and X1, optional)
6 O-ring (port Aand B)
7 0-ring 9.25X 1.78( port X)
8 Locating pin
9 Fixing screw hole

2x¢D4max§ ‘

I
I'|®D3 |
LBl
| / / |
I 69 N
Z_ N ]
oz |/ |
Valve fixing L6 ¢'7,6.
screw hole | L4 L2 Locating
pin hole

Dimensions of
Mounting surface



Unit dimensions (Dimensions in mm)

Plug-in valve

w
o M14x1.5 S 3 1 Name plate
62 G““; - 2 (PortY) pilot oil drain always
o231 External and separate to tank
— at zero pressure
0 I S § 3 Space required to remove
plug-in connector
— 4 Max. pressure limitation
J 5 0-ring9.25X1.78( port Xand Y)
6 Fixing screw hole
5 ¢4 7 0O-ring 28X2.65
8 0O-ring28X1.8
10 w N 9 Main spool assembly
I = 175 10 Retaining ring 28.4%32%0.8
_ T 11 O-ring27.3X2.4
D 12 Retaining ring and O-ring shall
b PO N 3 Y L | @ be fixed onto the hole before
VA Y fixing the main spool
6\ Y 13 The throttle shall be ordered
o7 4x084 separately
61
Size | D1 D2 D3 asl\s/l:r:ﬂnbslgcéglje Valve fixing screw E)gtquéluneg Weight
10 10 40 10 . h
-M8X
o [ [ [ R R SRR o |20
30 32 45 32
|z
29:0.2 [£710.017100mm|
@ E‘)Z 0.8

I
7{ ®32H7 10

@ I Requirement for
7# 28.6"92 mounting surface
] o] 4]
0.8/ ¢4.2 ‘ i .
4
{X BN g /{ * )
[l > : - 9 3 ol 3o 51
~ Ll_o~8 o o © 45 .
b ! | 32/ B v1 e 99, 4xM8;12
x 18I | i
N E? I ‘ - ~ @ /
3 g=rta A& of X (L IN_<
(3¢} <
RO.5max 24 12 Ly N\ /
D1 - @7

13



Unit dimensions (Dimensions in mm)

Pressure relief valve as remote controller of valve type DBET/DBEMT
Pilot valve without main spool assembly of valve type DBEC/DBEMC

M14x1.5 14 T o wl

=

27614
®23;1

i — i |

116

80

/4
NI
g
|
£
|
|
45

57
44
32

27 4x08.4 6
61

Name plate (7] 0.01/100mm|
Pilot oil drain port, optional

Space required to remove plug-in connector
Max. pressure limitation

Requirement for

0-ring 9.25X1.78 (port X and Y) mounting surface
Fixing screw hole
Blocked up in valve type DBET/DBEMT 51

~No b~ wnN =

4xM8;12

Valve fixing
screw hole

Fixed with throttle hole in valve type DBEC/DBEMC 45
8 Pilot oil drain port, optional [ [
6
N D l

7

Dimensions of
mounting surface
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HYDRAULIC

DR5DP...type
Direct Operated
Reducing Valve

DR5DP...10J...type

Size 5
Max. Working Pressure: 315 bar
Max. Flow: 15 L/min

Contents Features

Function and configuration 02 - Direct operated structure

Symbols 02 - Porting pattern to DIN 24 340 form A and 1SO4401
Specification 03 - 5 pressure ratings

Technical data 03 - 3 adjustment elements:

Characteristic curves 04 « Rotary knob

Unit dimensions 05 « Adjustable bolt with protective cap,

« Lockable adjustable handle
- Check valve, optional



03

Function and configuration

DR5DP type valve is a 3-way direct operated pressure reducing valve with a pressure relief function on
the secondary side.lIt is used to reduce the system pressure. The secondary pressure is set by the

pressure adjustment element (4).

Ininitial position, the valve is normally open and the pressure fluid flows unhindered from port P to port A.
The pressure in port A acts at the spool area opposite to the compression spring (3) via the control line (6)
and the spray nozzle(7). When the pressure in port A get the value setting at compression spring (3), the
control spool (2) moves into the control position and keeps the setting pressure in port A constant. The
internal control oil is taken from port A, or from external by port X. If the pressure in port A still increases
due to external forces on the actuator, the control spool (2) moves still further towards the compression
spring (3).This causes a flow path to be opened via control land(8) on the control spool (2). Sufficient

fluid then flows back to tank to prevent any further pressure rise. Fluid in spring chamber always
drained to tank externally via port Y. For free return flow from port A to port P an optional check
valve(5) can be fitted.

Symbols

Without check valve

h;
>

P }T(Y)

Version YM
Pilot oil supply
internal and
drain external

3 8 2 6 7 5
=~ A
r’\ X; & /A_A
-~ 5 ! ANEAN
N : P |
| NN
=3 VAN V4
T(Y)PB(X) A
L
A
A 2 Al A
E Y
B(X) 3 LI MN ,
= B(X)
= T
Pl IT(Y) = Pl IT(Y) Pl IT(Y)
Version XYM VersionY Version XY
Pilot oil supply Pilot oil supply Pilot oil supply
external and internal and external and

drain external

drain external

drain external



Specification

[ Towwr] w7 [ ] ] +]
| Further details in
Without plate fixing flange clear text
(Standard version)=No code No code = NBR seals
With plate fixing flange =F v = FKM seals
Direct operated pressure No code = With check valve
reducing valve nominal size 5 M = Without check valve
Rotary knob 1 Y = Pilot oil supply internal
Adjustable bolt with protective cap =2 Oil drain external
Lockable adjustable handle 3 XY= Pilot oil supply external
Oil drain external
Series 10J =104 25 = Max. secondary pressure 25 bar
75 = Max. secondary pressure 75 bar
150 = Max. secondary pressurel50 bar
210 = Max. secondary pressure 210 bar
315 = Max. secondary pressure 315 bar
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. -30 to +80 ( NBR seal )
Fluid temperature range °C
-20 to +80 ( FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406
Max.operating pressure  |Port P bar 315
Max.secondary pressure  |Port A bar 25; 75; 150; 210; 315(without check valve)
Max.backing pressure PortT(Y) bar 60
Max. flow-rate L/min |15
Weight kg Approx.1.4




Characteristic curves

Secondary pressure (bar)—

Min. setting pressure (bar)—
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P,-Q characteristic curve

(Measured at t=40°C =5°C , using HLP46)

AP-Q characteristic curve

Flow (L/min)—

Pamin-Q Characteristic curve shows the flow-rate in relation to
the adjustable min. pressure rating from P to A.
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Unit dimensions (Dimensions in mm)

10 103 11
5 © 1
%L 5
:,iA:;, f):
< S
| \ [
oo ‘
s ‘é’JF”*’*’*’*"W’*TPf’* gl e
| \ [
| \
= \
BT 1495
9 63.3 ™ 7 6
&l -
2 |
___® Tl ,7,7,4?5,,*,* %\5(@\3 3; "=
| & J a |
ol AX 4 25.8 2
9 ! L 78
3 Io)10 4X 5.5
40
28.9
11 25.8
0 17.7
9 12
65 | ~
C LT 1=
- o
T P B| ©| <
| PO P gl |
I I
L (Z7[001/100mm ]
4XM5;9 ) \_4X D4.5max %8
Valve fixing
screw holes Dimensions of Requirement for
mounting surface mounting surface
1 Nameplate 7 Valve fixing holes
2 Adjustment element "1" 8 Space required to remove the key
3 Adjustment element "2" 9 Lockable nut S=19
4 Adjustment element "3" 10 External hexagon screw S=30
5 Plate fixing flange 11 Internal hexagon screw S=6
6 O-ring7X1.5(P, T, A, B)



ReHitn mm

DR6DP...type
Direct Operated
Reducing Valve

DR6DP...5XJ...type

Size 6
Max. Working Pressure: 210 bar
Max. Flow: 60 L/min

Contents Features

Function and configuration 02 - Direct operated structure

Symbols 02 - Porting pattern to DIN 24 340 form A, 1ISO4401
Specification 03 - 5pressure ratings

Technical data 03 - 2adjustment elements:

Characteristic curves 04 - Rotary knob

Unit dimensions 05 - Adjustable bolt with protective cap

- With pressure gauge connection
- Check valve, optional



Function and configuration

DR6DP type valve is a direct operated pressure reducing valve with 3-way design, with a pressure
limitation of the secondary side, to insure the secondary pressure steady. It is used to reduce the system
pressure. The secondary pressure is set by the pressure adjustment element (4).

In the zero position, the valve is normally open and the pressure fluid flows unhindered from port P to
port A. The pressure in port A acts at the spool(2) area opposite to the compression spring (3) via the
control line (6). When the pressure in port A get the value setting at compression spring (3), the control
spool (2) moves into the control position and keeps the setting pressure in port A constant. The internal
control oil is taken from port A via the control line (6). If the pressure in port A still increases due to
external forces on the actuator, the control spool (2) moves still further towards the compression spring
(3).This causes a flow path to be opened via control land(8) on the control spool (2).Sufficient fluid
then flows back to tank to prevent any further pressure rise.

Fluid in spring chamber always drained to tank externally via port T(Y). For free return flow from port A
to port P an optional check valve(5) can be fitted One pressure gauge connection(1) used for
monitoring the secondary pressure at the valve.

Type DR6DP1-5XJ/...Y

Yz

eI ek %
s >

ANVAY, .
P A T(Y)
Symbols
A A
Version "YM" — Version "Y"
‘V Pilot oil supply internal ‘V M Pilot oil supply internal
oil drain external oil drain external
Without check valve With check valve
P T(Y) P T(Y)




Specification

foreor | Tsuf [v] 7 ] [#]
. Further details in
Direct operated pressure clear text
reducing valve nominal size 6
Rotary knob =1 No code = NBR seals
Adjustable bolt with protective cap =2 v o= FKM seals
Lockable rotary knob with scale =3 Pressure tapping thread
Rotary knob with scale =7 No code = Inch G1/4
Series 50J to 59 =5xJ 2 = MetricM14X1.5
(50J to 59J: unchanged installation No code = With check valve
and connection dimensions) M - Without check valve
Max. secondary pressure 25 bar = 25
Max. secondary pressure 75 bar = 75 Y= Pilot oil supply internal
Max. secondary pressure 150 bar = 150 Oil drain external
Max. secondary pressure 210 bar = 210
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. -30to +80 ( NBR seal )
Fluid temperature range °C
-20 to +80 ( FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1504406
Max.operating pressure  |Port P 315
Max.secondary pressure Port A bar 25; 75; 150; 210; 315(without check valve)
Max.backing pressure PortT(Y) 16
Max. flow-rate L/min |60
Weight kg Approx.1.6




Characteristic curves

(Measured at t=40°C =5°C, using HLP46)

P,-Q characteristic curve
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Unit dimensions

o ~No b WwWwN

9

(Dimensions in mm)

9
189
1
J y
e i
T
I M
:' — — @ — ¢ ©
189
932
39.5
3 6 5 10 T
- i
H T
1] o« 3
o
8 - — — — % g5
o
| | N
=77 G,
i =2
7 1
2 4 84.5 12.5 8
Fany
B e
T\\ 2~
2 AN B 10
8 E [ = {\/:k//,/\ i{\\/j;/j S <
(\/: H
T 40.5 16.5 4X®P5.5
Nameplate
. win 0.01/100i
Adjustment element "1 {£/]0.01/100mm|
Adjustment element "2"
Valve fixing holes 40.5
Lockable nut =24 21.8 Requirement for
Y 4XM5;10 19 mounting surface
Internal hexagon screw S=10 Valve fixing
0-ring 9.25X1.78 (A, B, P, T) screw holes
Pressure gauge connection: |
G1/4 or M14X1.5; 12 deep = \
Hex wrench S=6 :

Without check valve

10 With check valve
11 Port B blocked, has no function

Dimensions of
mounting surface
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DR10DP...type
Direct Operated
Reducing Valve

DR10DP...4XJ...type

Size 10
Max. Working Pressure: 210 bar
Max. Flow: 80 L/min

Contents

Function and configuration 02
Symbols 02
Specification 03
Technical data 03
Characteristic curves 04
Unit dimensions 05

Features

- Direct operated structure
- Porting pattern conforms to DIN 24 340 form D and
1SO5781
- 4 pressure ratings
- 2 adjustment elements:
-Rotary knob
-Adjustable bolt with protective cap
- With pressure gauge connection
- Check valve, optional



Function and configurations

DR10DP type valve is a 3-way direct operated pressure reducing valve with a pressure relief function on
the secondary side. It is used to reduce the system pressure. The secondary pressure is set by the
pressure adjustment element (1).

In zero position, the valve is normally open and the pressure fluid flows unhindered from port B to port
A. The pressure in port A acts at the small spool(9) area opposite to the compression spring (3) via the
control line (4). When the pressure in port A get the value setting at the compression spring (3), the small
spool(9) pushes the control spool (2) into the control position and keeps the setting pressure in port
A constant. The internal control oil is taken from port A via the control line (4). If the pressure in port A
still increases due to external forces on the actuator, a flow path is to be opened via control land(5) on
the control spool (2) . Port Y is open and sufficient fluid then flows back to tank to prevent any further
pressure rise.

Fluid in spring chamber (6) always drained to tank externally via port Y. For free return flow from port A to
port B an optional check valve(7) can be fitted. One pressure gauge connection (8) used for monitoring
the secondary pressure at the valve.

Type DR10DP1- 4XJ/...Y

7 5 9
/
2
/ 8
| 7
[ ~ 4
T
Vv A
A Y B
Symbols
A A
- Version "YM" —1 Version "Y"
| Pilot oil supply internal ‘V Pilot oil supply internal
b | oil drain external el | oil drain external
M M
‘ Without check valve 3 ‘ With check valve
B Y B Y




Specifications

T
[omooe] a0} V[ J [ [+]

Direct operated pressure reducing Further dleta|ls n
valve nominal size 10 clear text
Rotary knob =1 No code = NBR seals
Adjustable bolt with protective cap =2 V.o = FKM seals
Lockable rotary =3 K

. . B Pressure tapping thread
knob with scale Rotary knob with scale =7 No code = Inch G1/4
Series 40J to 49J =4XJ 2 = Metric M14X 1.5
(40J to 49J series: unchanged installation and No code = With check valve
connection dimensions) M = Without check valve
Max. secondary pressure 25bar =25 ] ] ]
Max. secondary pressure 75bar =75 Y= Pilot oil supply internal
Max. secondary pressure 150bar =150 Oil drain external
Max. secondary pressure 210bar =210

Technical data

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

-30to+80 (NBRseal)

Fluid temperature range °C
-20to +80 ( FKM seal)

Viscosity range mm?/s |10 to 800

Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Max.operating pressure Port P 315

Max.secondary pressure Port A bar 25;75;150; 210

Max.backing pressure PortY 16

Max. flow-rate L/min |80

Weight kg Approx.3.3




Characteristic curves

Secondary pressure (bar)—

P,-Q characteristic curve
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Unit dimensions (Dimensions in mm)

197.5
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I
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104 40 /
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1 Nameplate Y 5 ; N\
2 Adjustment element "1" mE== —((7 A A
3 Adjustment element "2" % g H J A (\/\ Y u /\/\B% ©
— i N NS I
4 Valve fixing holes L = | Nig Nt
5 Lockable nut S=24
6 Internal h nscrew S=10 fJ\{// f)
ernal hexagon screw S= XL ) S8
7 0-ring 17.12X2.62 (A,B) AX D18 7.2 11.1
O-ring 8.75X 1.8 (Y) 21.5
. 35.8
8 Pressure gauge connection: 429 .0
G1/4 or M14X1.5; 12 deep 358
H hs=6 213 4XM10;23
ewrench 5= 7.2 Valve fixing screw holes
9 Locating pin — -
POy D ‘
T ;
b6max A P 2x013max
LA (DR
— (= 3 g
\ N |
i J (£710.01/100mm ]

Y
,,,,,,, LN
111 N >7;6

Locating pin g
Dimensions of Requirement for
mounting surface mounting surface
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DRE(E)/DREM(E)...type
Proportional Pilot
Operated Reducing Valve

DRE(E)/ DREM(E)...6X...type

Sizes 10, 25
Max. Working Pressure: 315 bar
Max. Flow: 300 L/min

Contents Features

Function and configuration 02 - For sub-plate mounting:

Symbols 03 - Porting pattern to DIN 24 340 form D and 1SO 5781
Ordering code 03 - For installation in manifolds

Technical data 04 - 4 pressure ratings

Electrical data 04 - Maximum pressure limitation, optional
Characteristic curves 05 - Digital amplifier type VT-2000 of modular design
Unit dimensions 06-07



Function and configuration

DRE/DREM type valve is a pilot operated pressurereducing valve. It is used for pressure reduction. The valve consists of
pilot valve(1) with proportional solenoid (2), main valve (3) with main spool assembly (4), as well as an optional
check valve (5).

Type DRE10...

The setting of the pressure in port A is dependent on the voltage present at the proportional solenoids (2). At static,
proportional solenoids (2) breakaway, the connection from B to A opens and fluid can flow freely from Port B
to port A via main spool (4).

When valve works, pressure fluid from port A acts on the spring load side of the main spool (4) via pilot valve
with throttle (6), (7) and (8), and at the same time acts on spool (10) effected by electromagnetic force. If
pressure at port A exceeds the preset value of the corresponding proportional solenoid (2) , then the spool (10)
opens. Signal and pilot fluid is from port A, and fluid flows to tank through spool (10) and port Y.

There is pressure differential on main spool (4) which makes itself into controller position and keeps flow
constant pressure in port A as same as the setting value of the proportional solenoids (2). If the pressure in the port
Aincreases and the main spool (4) is closed, little fluid will flow to tank via hole (9) and port Y. In order to allow
free-flow from port A to B a check valve (5) can be fitted.

Type DRE20...

Same principle with DRE10 in function and pilot oil drains out from channel (9) and port B. There is a flow control
valve (11) fixed in the pilot valve (1) to relief the pilot oil. And the overload protector (12) in the port A can prevent the
pressure from abnormally high when flow Q=0.

Type DREM...
A spring loaded pressure relief valve (13) can be optionally installed to prevent higher pressure in port A
caused by abnormal peak voltage of proportional solenoids.

B N\ (P

\ ||
_ u _

T = 13 =
4

8 ‘ 4 8 S

3 9 3

! 0o 0 %
9 ‘ 12 ‘ 5
| |
6 A B Y Connection of
VvV AV pressure gauge ¢ A B Y
Type DREM10... v AV

TypeDRE20...



Symbols

DRE -6XJ/...YM... DREM -6XJ/...YM...

_A Y A

ket LR

DRE -6XJ/...Y... DREM -6XJ/...Y...
A Y A Y

DREE -6XJ/...YM... DREME -6XJ/...YM... DREE -6XJ/...Y...

DREME -6XJ/...Y...

A Y Y
Al Y _ Y r—]
Y LT P[4
L‘[lE {= L <g] | A < <d
a T 7 T
gl T-—-- Bl L———17 — Ly
B B
Ordering code
I I I I
DRE IﬁXJ{ G24 I/ I/ *
Without maximum J Further information
pressure safety =No code in plain text
With maximum pressure safety = M V= FKM seals
Pilot operated =No code No code = NBR seals
PC;IOt o?eratted valve for sizel0 =CN Pilot oil drain port Y
(AO notenternom. 3|lze) No code = Inch threaded
Pilot operated valve for size 20 and 30 = CH 2 = Metric threaded
(do not enter nom. size)
Pilot operated valve with =CN For type DBE(M)E:
main spool assembly for size 10 Al= Command/actual value 0-10V
(enter nom. size 10) F1= Command/actual value 4 to 20 mA
Pilot operated valve with =CH F DBEMIE:
main spool assembly for size 30 K31= With ortype ( | JE:
(enter nom. size 30) 31=  With component plug,
Without plug-in connector
For external control electronics =No code 731= With component plug
With integrated electronics (OBE)= E and plug-in connector
Nominal size 10 10 For type DBE(M)E, Supply voltage
Nominal size 25 20 G24= +24VDC
- ~ No code= Without check valve
Series60J to 69J =6XJ M = With check valve
Max. pressure 50 bar =50 V= Pilot oil drain al )
Max. pressure 100 bar =100 B ! 05 oftdrain always e:ternak,
Max. pressure 200 bar =200 separate and zero pressure to the tan
Max. pressure 315 bar =315



Technical data

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

Fluid temperature range °C

-30 to +80 (NBR seal)

-20 to +80 (FKM seal)

Viscosity range mm?/s 2.8to 380

Degree f contamition s SsEr s Sl amnaton
Max. operating PortA, B \bar 315

pressure PortY Back to tank with zero pressure

Max. setting pressure |PortA \bar 50; 100; 200; 315

Min. setting pressure |PortA Dependent with Q, see characteristic curves

Pressure at current value 0 in port A

=Min. settable pressure (see characteristic curves)

Max. pressure
limitation(stepless)

Setting pressure |3 8 e ion
50 bar 10-60"% bar
100 bar 10-120" bar
200 bar 10-220" bar
315 bar 10-340" bar

Max. pressure
limition setting range

When rated pressure=50 bar, between 60~80 bar

When rated pressure=100 bar, between 120~140 bar

When rated pressure=200 bar, between 220~240 bar

When rated pressure=315 bar, between 340~360 bar

Nominal size 10 25 32
Max. flow-rate L/min 80 200 300
Pilot flow-rate (for pilot valve) L/min 0.7to2

Linearity +£3.5%

Repeatability <£2%

with shimmy without shimmy
Magnetic creepin +2.5% P max
& PIne (200Hz, amplitude 200mAss) +4.5% P max

Shifting time 100 to 300ms (dependent with the system)
Electrical data

Supply voltage DC

Min. solenoid current mA 100

Max. solenoid current mA 800

Coil resistance 19.5Q at 20°C, Max. warm value :28.8Q
Working status Continuous

Max. working enviromental temperature  [+50°C

Electrical connection

Plug-in connector to DIN EN 175301-803/1SO 4400

Valve protection to DIN 40 050

IP 65

Ampilfier

VT2000




Characteristic curves  (Measured at 9,,=40°C £5°C , using HLP46)

Pressure in port Ain relation to flow

1 1 Pressure in port Ain relation to flow
§ 300 DRIE1O & 300 IZI)REZO
< 250 < 250
§ 200 5 200
Q
£ 150 c 150
[
‘g 100 g 100
g 50 8 50
o T
0 20 40 60 80 0 0.1 510 50 100 200 300
Flow (L/min) — Flow (L/min) —
,2 8 Pressure of port A and port B
8 1100 —
o 6 ©
; S 80
<
8 4 AR T 60
a S —
2, \§ £ 40
= @
L) T z 20 S
c @
s 0 50 100 150 200 250 300 g

0 50 100 150 200 250 300 350

Flow  (L/min) — Pressure in port B (bar)—

Input pressure/current of DRE10,20

50 — 100 "
1 45 [Rated pressure 77 1 90 [-Rated pressure 77| Measured flow
5 40 |- 50bar A//‘ 5 80 |- 100bar | 6L/min from
i’ 35 p7 ’/’ 8 70 /r‘ Ato B of type
< 30 / 7 < 60 a DRE10, 20
g 25 a 5§ 50 V.
< yil/4 e 4//.'
o 20 , c 40 V.4
2 15 [Deadbar o 30 jDbeadband
= ey /72
I 2 v
5 2 10
o
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Input current(mA) Input current(mA)
200 315 Magnetic creeping
1 T 1 300 ——— A with futter
/g180 -Rated pressure 'g Roted % Without flutt
S160 | 4 8 ated pressure 74 ithout flutter —-—
;_:, 140 200bar A'// s 250 315bar /7
5120 V74 § 200 7‘
’
= 100 Ve c 150 /] 74
§e % : Vi
@ 60 }Deadband "‘, 2 100 Dj_a_d»biy / 7
8 40— 8 74
€ 5 | & 50
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Input current(mA) Input current(mA)



Unit dimensions

113 o)
T v =
. M14x1.5
231 i ! Ji%
=S
i S

}Jj
w
H4

(Dimensions in mm)

1 As supplied, this port is plugged.
After removal of this plug this port can also
be used as an external pilot oil drain.
2 Space required to remove plug-in connector.
3 Max. pressure limitation
(its application see hereinbefore "note" )
4 Port X used for remote controlling the DRE10 and

— N
TE pressure gauge connection on DRE20
I ‘ I 5 Locating pin
L\"\’\ i ? i 6 Name plate
i ‘ i e 7 Pilot oil drain always external and separate
ﬂv } i } to tank at zero pressure.
Mt i)\ 1 1
' { 8 Dead hole
M1 %ﬁ*< I’
5 9 Valve fixing screw holes
L1 7
2 9
L5
L6
A
p7d S swmrmy
[ s s
e /// =N 7 = :\\\
O
s e 1983
\ ¥ x4 — .
AN N7 4(6)xM10;25
' = Valve fixing
{ s\ ks Y screw hole
K 4 p—
Ogr N
L7 6 Y T
L8 o
8 — L9 @
L10 ‘
L3 -8 T
max
| o786
K Locating pin hole
Requirement for - -
mounting surface Dimensions of
mounting surface
Size Bl B2 B3 | B4 | BS O-ring (port Aand B) O-ring (portXandY) D H4
10 85 50 |66.7)|588)| 79 17.12X2.62 9.25X1.78 13 188
25 102 | 595 | 794 | 73 | 64 28.17X3.53 9.25X1.78 22 198
32 120 76 196.8 928 3.8 34.52X3.53 9.25X1.78 30 206
Size L1 L2 L3 L4 | L5 | L6 L7 L8 L9 | L10 | H1 H2 H3 Weight
10 181 | 355 | 96 | 429 |215| - 72 | 215318 358152 136.5 28 5.2kg
25 177 | 335 | 112 | 60.3 |39.7| - 11.1 | 20.6 | 44.5 | 49.2 | 162 146.5 38 6.3kg
32 |176.5| 28 | 140 | 842 |59.5|42.1 | 16.7 | 24.6 | 62.7 | 67.5| 170 154.5 46 8.6kg




Unit dimensions

Insert cartridge valve

(Dimensions in mm)

1 Name plate

2M141x:1|'5 - 2] 2 (PortY)pilot oil drain always external
62 G1/ and separate to tank at zero pressure.
®23:1 3 Space required to remove plug-in connector.
Ji i 3 4 Max. pressure limitation
‘ (7 I © (its application see hereinbefore "note")
1 yg RN L = 5 0-ring9.25X1.78
8o 6 Valve fixing screw hole
: s — -ri X2.
g‘_iﬂT 7 Or!ng28 2.65
. ‘ | 8 0-ring28X1.8
&l ) I 9 Main spool assembly
e 10 Retaining ring 28.4X32X0.8
Sy : 75 4 11 O-ring27.3X2.4
®6;4 ——9 12 Retaining ring and O-ring should be fixed
8 onto the hole before fixing the main spool.
10 1 13 The throttle in the DREC10 must
16, 175 be ordered separately;
8 51 and the cartridge assembly includes
the main spool and throttle.
76\—/ 14 Cannelure's diameter D2 can meet
< ] A o hole diameter D3, but must pay
o 3|8 Tt ’Y<J'Y‘” ‘}‘*”*’ - < attention don't damage the port and
(“ AV%%‘:\é the valve fixing holes.
N 15 Pilot lines of DRE CH20
Bl ‘ 16 Pilot lines of DRE CH10.
? 4084
Size | D1 | D2 | D3 Main SPO.OI assembly Valve fixing screws Tightening Weight
ordering code torque
10 | 10 | 40 | 10 306 727 306 728
25 | 20 | 45 | 20 | 306729 | 306730 | 4PCSM8X40GB/T70.1-10.9 20Nm 3kg
Internal hexagon screw
32 | 30| 45| 30 (NBR) (FKM)
4 [Z7T0.0100mm
29+0.2_ 2640.2
®P2 =
®32H7("00% =
@'_J| T . ;1 . g Requitrlemen%for
+ mounting suriace
@ ||®28.5(°5) q 9
g |! =1
o/ AL ,
51
151@Q§T \€<|§§[>Y 6 4xM8;12
%ﬂ v 8 8 @
3.2 3.2 P %
leea\? AN 4 / \
.3max i
g{// 7 | & [(4 L )GL 3
=] = || A ‘ 11 X\ /
? 18] 12 14 I
. +0.2 \y
13 M4;6 $24.8%) 61
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DR...type
Pilot Operated
Reducing Valve

DR...5XJ...type

Sizes 10, 16, 20,25, 32
Max. Working Pressure: 315 bar
Max. Flow: 400 L/min

Contents

Function and configurations 02
Symbols 02
Specifications 03
Technical data 04
Characteristic curves 05
Unit dimensions 06-08

Features

- Sub-plate mounting

- Porting pattern conforms to DIN 24 340,
form D and 1SO 5781

- Threaded connections

- Installation in manifolds

- 5 pressure ratings

- 4 adjustment elements

- Rotary knob

- Adjustable bolt with protective cap

- Lockable rotary knob with scale

- Rotary knob with scale

- Check valve ,optional
(only for sub-plate mounting)



Function and configurations

DR type valve is a pilot operated pressure reducing valves. It is used to control secondary circuit
in a system. It consists of the main valve (1) with main spool assembly(3) and pilot valve(2) with
pressure adjustment element.

In rest position, the valves are open, fluid flows free from port B to port A via the main spool
(3). Pressure at port A acts on the underside of main spool(3) and its spring-loaded side via
throttle orifice(4). Fluid also acts on the ball valve(6) of the pilot valve(2) via the channel (5).
At the same time, pressure fluid flows via throttle orifice (7), control line (8),check valve (9) and
throttle orifice (10) to the ball valve(6). Based on the setting value of the spring (11), control
piston(13) keeps open, then fluid can flow free from port B to port A, until pressure at port A
exceed the setting value of spring(11), and then ball valve (6) is opened. Control piston (13)
moves to close position. When pressure at port A is balanced with setting value at spring,
pressure reducing is achieved as expected. Control oil returns from spring chamber(14) to tank
via channel (15). A check valve(16) can be fitted optionally to give free return flow from line A to B.
Pressure gauge connection(17) used for monitoring the reduced pressure at port A.

& \ | L
N SN
L || bz | ,
. ey
5 ‘ - X 0 Type DR...-4-5XJ/..Y
1 ‘ N
N hA—13
4 N \“
; = g
3—] ! | a-a
B i . A A3 Without check valve
8 ‘ ! ! 4
L e ! h! a With check valve
17 R o e 7 1 7%
P i i B
! v N v
A B Y
Symbols
DR...5XJ/..Y DR...5XJ/..YM
A A
N AN
|
I | | I
L_—4 L
1 xI \>
|
Bl X4y Bl Xy




Specifications

Lor ]

Pressure reducing valve, pilot
operated =No code
Pilot operated valve Without
main spool assembly (No
mark for size) =C
Pilot operated valve

With main spool assembly

(Marked with size 30) =C
. Connection
Size  Isub-plate | threaded
mounting | connection
10 =10 =10
16 =15
20 =20 =20
25 =25
32 =30 =30

Sub-plate mounting =-
Threaded connection =G

Regulating element:

Rotary knob

Adjustable bolt with protective cap
Lockable rotary knob with scale
Rotary knob with scale

JANE]
' Further details
in clear text
No code = NBR seals
v = FKM seals
Only for Port X1 and Y1 of threaded
connection valves and
sub-plate mounting valves
No code = Inch thread
2 = Metric thread
No code = With check valve
(only for sub-plate mounting)
M = Without check valve
Y= Pilot oil drain external
50 = Max. secondary pressure 50bar
100 = Max. secondary pressure 100bar
200 = Max. secondary pressure 200bar
315 = Max. secondary pressure 315bar
5XJ= Series 50J to 594

(50J to 594 series: unchanged installation

andconnection dimensions)




Technical data

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

-30 to +80 (NBR seal)

Fluid temperature range C 20 to +80 (FKM seal)

Viscosity range mm?/s |10 to 800

Degree of contamination Maximum permissible degree of fluid contamination:

& Class 9. NAS 1638 or 20/18/15, 1504406

Max.operating pressure  |Port B bar [350

Operating pressure range  |Port A bar |10to 350

. 350(only for without check valve);

Max.backing pressure |PortY bar 315(with check valve)

Adjustable pressure Max. bar |50;100;200;315;350
Min. bar |Related with flow-rate ( refer to the curves)

Size DR10 DR15 DR20 DR25 DR30
subplate | 50 - 300 - 400
mounting

Max. flow-rate Threaded

. L/min 150 300 300 400 400
connection

Fixing position Optional

Size DR10 DR15 DR20 DR25 DR30

Sub-plate
mounting DR kg Approx.3.6 - Approx.5.3 - Approx.8.2
Weight DR...G kg Approx.5.3 | Approx.5.5 | Approx.5.1 | Approx.5.0 | Approx.5.0
Threaded
R DRC kg Approx.1.2
connection
DRC30 kg Approx.1.5




Characteristic curves (Measured at t=40°C 5°C , using HLP46)

Control flow (L/min)—

Pressure differential (bar)—

Control oil flow related with flow (B — A)
and pressure differential
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Unit dimensions

Sub-plate mounting

(Dimensions in mm)

18
: 115 9
o 49 6 7
I N /\g/\‘ o~
19 LY 8
1 Y1
L4
T 22 5 4(6)X M10;25
[ 6 —
— LT‘TA 1 L6 | 77777Halveflxmgholes
vl (]
[N & %
0| | 1
g oyl || i
13 M14X 1.5| 1 M6;6 jﬁ |
L1 ‘
25 L2 L4
|
11 !
12
3 &
[ 3 Dimensions of
28 - T3 a3 mounting surface
- R
1 Requirement for

1 Nameplate

2.1 PortY used for control oil external drain

2.2 Port Y1 optional for control oil
external drain (G1/4 orM14 X 1.5)

Woo~Noubhw

10 Locating pin

11 Valve fixing holes 4pcs(DR10,DR20) , 6pcs(DR30)

Port X no function
Adjustment element "4"
Adjustment element "5"
Adjustment element "6"
Adjustment element" 7"
Internal hexagon screw S=10
Space required to remove the key

12 Port X1 for control
external(G1l/4or M14 X 1.5)
13 Pressure gauge connection

mounting surface

Type Bl B2 B3 B4 B5 O -ring (PortA,B) O -ring (PortX,Y) D
DR10 85 50 66.7 58.8 7.9 17.12X2.62 9.25X1.78 13
DR20 102 59.5 79.4 73 6.4 28.17X3.53 9.25X1.78 22
DR30 120 76 96.8 92.8 3.8 34.52X3.53 9.25X1.78 30
Type L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 H1 H2 H3
DR10 96 35.5 33 42.9 21.5 - 7.2 21.5 31.8 35.8 112 92 28
DR20 116 37.5 35.4 60.3 39.7 - 11.1 20.6 445 49.2 122 102 38
DR30 145 33 29.8 84.2 59.5 42.1 16.7 24.6 62.7 67.5 130 110 46




Unit dimensions (Dimensions in mm)

Threaded connections 9\
169 18
145
118
N 5
R 49
3 "
5 RS
) T —- —6—
c I
=} i
2
E| _cua i
S M14X15 5.5 Gl/4 —
N < M14%1 &
S p M14X1.5 ,B,,E.lé,
[a2] —t |-
— | I
. ﬁ = 2XPD3 1
<
I A O A1
- A %) &1 AR 9
f D1
i - ~——£Dl2 1 Al 1 ©D2 ‘
L3 L2
72
u 90 17 10 3 Gl/a
3 G1/4 M14X1.5
2X01L Wiax1is 10 4 ‘ |
i o .= o
1 I/, 117 1 NN
I =
| 1 & Xli ; i
‘ X n I @ %H+—#—T— o -
[ PO L Q 1
S Siasmw »VL
YI I N
\ T LN i L
]! an ! [u
] T 1
1
DR..G..5XJ outline and DR..G..30J outline and
installation dimension installation dimension
; l;lamji)l?te Loil 6 Adjustment element "6"
ort l;)rc'ontro ol 7 Adjustment element "7"
external drain 8 Internal hexagon screw S=10
3 Port X1 for control .
il external suppl 9 Space required to remove the key
ot ex il o 10 Valve mounting holes
4 Adjustment element "4 .
11 Pressure gauge connection
5 Adjustment element "5"
Type Bl D3 | H1 | H2 | H3 | H4 | L1 | L2 L3 D1 D2 Tl
DR10G 62 G1/2;M22X1.5 34 14
DR15G 63 9 27 | 125 | 10 85 |11.5| 62 G3/4;M27 X2 42 16
DR20G 57 G1;M33X2 47 18
DR25G G11/4;M42X2 58 20
DR30G 70 11 | 42 | 138| 13 | 64 |100| 14 | 72 G11/2M48X2 65 oo




Unit dimensions

(Dimensions in mm)

(DRC30) pilot valve with or (DRC30) without main spool assembly

169 18
145
9
8 4 6 7
o~
RN
i
n : 17 2.2 1 Nameplate
n—-1 | 2.1PortY for control oil external drain
15 2.2 Port Y1 optional for control oil
16 external drain(G1/4 or M14X 1.5)
18 3 Port X1 for control oil external feed(G1/4 or M14X1.5)
4 Adjustment element "4"
5 Adjustment element "5"
6 Adjustment element "6"
35 7 Adjustment element "7"
61 8 Internal hexagon screw S=10
115 51 4XP8.4 10 9 Space required to remove the key
- 28 5 10 Valve fixing holes(Valve fixing screw
5 6 X1 GB/T70.1-M8X40-10.9 M,=37Nm)
—_— 11 O-ring 8.75X 1.8(X,Y)
[l e o Ve ! 3
3 BN = . 12 Main spool
*%J Y © 13 @32 and @45 holes can meet each other
S T ) - —<@p - I at any position, but it can't damage the
7N o port X and the fixing holes
/] A @/ “ 14 1t must fix the O-ring and back-up ring into
Y1- g this hole before assembling the main spool
1 375 21 = 150-ring 28X 1.8
16 O-ring 27.3x2.4
17 O-ring 28 X2.65
l Z 18 O-ring 28.4X32X0.6
19 Flow controller(must be ordered separately)
29+0.226+0.2
45 ©lwo.05| B
f ©
®32HT +0.025 N
AHH ‘( o) (O |0.008
©2857" s
oA [ on] 4]
0.8/ o4 ‘ 4
I 11
‘X m\ € Y‘ n —
AINER i | ¢l 30|38 o
c2 | N S A R o
‘ [ 32 — 9 < 0
| i 1 )
%H/T T ;
Al T
@18 13 Requirement for
19 ©24.8'F N4 mounting surface
P32
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HYDRAULIC

DV(P)/DRV(P)...type
(Check) Restrictor
Valve

DV(P)/DRV(P)...10J... type

Sizes 6, 8, 10, 12, 16, 20, 25, 30
Max. Working Pressure: 350 bar
Max. Flow: 375 L/min

Contents Features

Function and configuration 02 - For direct in-pipe mounting
Symbols 02 - For control panel mounting
Specification 03 - Threaded connection

Technical data 03 - Good repeatability of set values due
Characteristic curves 04 to color scale

Unit dimensions 05-08 - Variant, optional:



Function and configuration

DV(P)/DRV(P) type valve is a flow control valve to adjust movement speed of actuators simply and
exactly. The valve can also be used as shut-off valve when completely shut.

The scale of triangle shows how large the flow is (The larger the triangle is and the greater the flow is ).
Meanwhile, for resetting again, it can be restored to the preset position.

o *ééf

Type DV, DVP

Type DRV, DRVP

Symbols

Type DV, DVP Type DRV, DRVP



Specification

Ll L erwp [ [+
| Further details in clear text
Restrictor valve =Qv No code = NBR seals
Check restrictor valve  =DRV Y = FKM seals
Threaded connec.tion=No code Threaded connection
Sub-plate mounting =P No code= Inch thread
Nominal size 6 =6 2 = Metric thread
Nominal size 8 =8 ]
Nominal size 10 =10 10J= 10J Series
Nominal size 12 =12 1= Steel valve body
Nominal size 16 =16
Nominal size 20 =20
Nominal size 25 =25
Nominal size 30 =30
Technical data
Size 6 | 8 [ 10 ] 12 ] 16 ] 20 25 [ 30
Max.Operating pressure bar 350
Checlf valve bar 5
cracking pressure
Type DV 012 053 |07 |09 |15 |25 33 |38
) Type DVP 0.25 |0.7 1.0 1.3 2.6 43 8.3 11.2
Weight —— kg
Type DRV 0.13 0.6 0.7 0.9 1.5 3.1 4.1 5.3
Type DRVP 0.26 0.7 1.0 1.4 2.7 4.7 8.8 12.2
Fluid Mineral oil; phosphate ester
Fluid temperature range °C -20to +80
Viscosity mm?/s | 2.8~500
Installation position Optional
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406




Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Flow direction: A to B relation of differential pressure AP to flow Q in constant throttle position

Throttle position (No. of turns) Throttle position (No. of turns)
02505115 225 3 3.5 4 100 02505 1152 253 354 45 5 55 6
0
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s i o 45 3T [/ aP s Zdl
£ 40 - £ =
5 A LT 3 / / A
@ @
F= 1 £ 20 5
5 5 |
S wll/ T S Wi 2
g 10 =T 2 5 -
T
g 5 T Type DVP/DRVPG 3 Type DVP/DRVP10
o L Type DV/DRV6 o Type DV/DRV10
0 2 4 6 8 10 12 14 0 10 20 30 40 50 60 70 75
Flow (L/min) — Flow (L/min) —
Throttle position (No. of turns) Throttle position (No. of turns)
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s o] - = 1117
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L 20 ” 2 20
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2 10 e 10
2 s 1 R
3 Type DVP/DRVP8 3 Type DVP/DRVP12
o Type DV/DRV8 o Type DV/IDRV12
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Flow (L/min) — Flow (L/min) —
Throttle position (No. of turns) Throttle position (No. of turns)
025051152253354 45555 6 6.5 7.5 8 100 02505115253 354 45 5 55 6
100
I/ 1 _Jss I " Jes
odll1| N/ M VA ' n v ]
T 60 v J B 5
s Ly o8 < I/ e
T 40 7 10 T 40 gz 2k
c c
2 550 S L ) ez
k- g7 5 / zzZZd
o 10 Z o 10
=] =
5
g Type DVP/IDRVP16 8 Type DVP/DRVP20~30
x Type DV/DRV16 & Type DV/DRV20~30
0 25 50 75 100 125 150 175 0 50 100 150 200 250 300 350
Flow (L/min) — Flow (L/min) —
Type DRV
Flow direction: Bto A P-Q curve of Free flow via open check valve
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T 400 —ToRVAQ -
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Pressure differential (bar) —



Unit dimensions

- Threaded-connection (Type DV) D2 Size 616

Small round screw nut

GB/T 810

Max.6 thickness
mounting panel

WV )
D4

H3/(Open)

H2 (Close)

\&

\‘ sw

Size 20-30

Q (with hexagonal knob)

|
N\l [

L2

1 Flow increases with anti-clockwise rotation 3 Throttle fully opens
2 Flow reduces with clockwise rotation 4 Throttle closes
Size WXH ®D1 | D2 D3 D4 H1 | H2 H3 L1 L2 |SW
6 20X20 15 | 24 | G1/8 M10X1 M12X1.25 10 64 68 | 19.5| 39 9
8 34X30.5 | 20 | 29 | G1/4 | M14X1.5 M18X1.5 |12.5| 83 90 | 32.5(63.5 12
10 [36.5X38.5| 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 | 95 | 103 | 33 66 12
12 37X38 26 [37.5| G1/2 | M22X1.5 M22X1.5 |17.5/101.5/109.5| 44.5 | 80 14
16 45X52 26 [37.5| G3/4 M27X2 M22X1.5 |22.5| 124 (134.5| 44.5 16
20 | 57X56.5 | 38 | 50 Gl M33X2 M36X1.5 26 |162.5|178.5|49.5| 99 |19 18
25 63X66 38 | 50 |G11/4| M42X2 M36X1.5 30 | 167 | 186 | 54.5 | 109 | 19| 20
30 73X76 38 | 50 |G11/2] M48X2 M36X1.5 35 |177.5| 196 | 54.5 | 109 | 19| 22




Unit dimensions

- Threaded-connection (Type DRV)

D2 Size 6-16
M
|5 I i
25
{) o
g !
© |E Small round screw nut
x 3 ,E
g g GB/T 810 ‘ g
‘\\\\1,, NN Q|
——
= %‘ D4 A pe 3
( 1 ) S
I I ~
[ g
I — Ed - )
W
T w
1. 2
\ | sw
Size 20-30
E (with hexagonal knob)
T
Nl
L2
Size WXH ®D1 | ®D2 D3 D4 H1 | H2 H3 L1 L2 |SW| T
6 20%X21 15 | 24 | G1/8 | M10X1 M12X1.25 | 10 | 65 70 | 28 | 46 9
8 34X35 20 | 29 | G1/4 | M14X1.5 M18X1.5 15 | 87 94 | 38 | 64.5 12
10 | 36.5%X41 | 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 98 105 (455 71 12
12 37X42 26 |37.5| G1/2 | M22X1.5 M22X1.5 |17.5| 105 | 113 | 48 81 14
16 45X 54 26 |37.5| G3/4 | M27X2 M22X1.5 |22.5| 124 |134.5/56.5| 89 16
20 57X59 38 | 50 Gl M33X2 M36X1.5 26 [162.5/178.5| 80 | 128 |19 18
25 63X70 38 | 50 |G11/4| M42X2 M36X1.5 30 | 170 |186.5| 98 | 144 | 19| 20
30 73X 80 38 | 50 |G11/2] M48X2 M36X 1.5 35 | 180 [195.5| 105 | 145 | 19| 22

1 Flow increases with anti-clockwise rotation
3 Throttle fully opens

2 Flow reduces with clockwise rotation

4 Throttle closes




Unit dimensions

+ Sub-plate mounting (Type DVP)
v

PG Size 6-16
M
H H i
1=
g8
Sla
2lo
W e} ‘ Small round screw
Q| (T
X | 3
@ | O
= £ Aopen
- ose
- _ ' ‘
/ |
B A I.U T I o
R
I
o P 2x®Smax |
Q- Q DA SW size 2030
ro ! | (with hexagonal knob)

ot

T H
J nxE;F
K Valve fixing
screw holes

Valve fixing screws:
GB/T 70.1-10.9

{7 10.01/100mm]

1

Dimensions of Requirement for
mounting surface mounting surface
Size A B C D n E F G H J K L M N
6 66 61.5 10 18 4 | M6 12 24 - 19 38 41 | 285 | 415
8 89.6 | 82.7 21 | 305 4 | M6 | 12 29 - 35 [ 635 ] 67 | 335 46
10 104 96 295| 40 | 4 | M6 | 12 29 - 335] 70 | 723 | 38 51
12 109 | 100.5 | 29 38 | 4| M6 | 12 | 375 - 38 80 82 | 445 | 5715
16 133 122.3 | 41 52 6 | M8 16 | 375 | 38 76 104 | 107 54 70
20 177 161 49 61 6 | M8 16 50 | 475 | 95 127 | 129 60 76.5
25 185 170 55 | 685 | 6 |M10| 20 50 60 | 120 | 165 | 168 | 76 100
30 195 179 63 79 6 |M12| 24 50 | 71.5 | 143 | 186 | 186 92 115
Size| O P R S T v W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 9.5 18.5 | M12X1.25 - M6X20
8 4.5 25.5 |0O-ring12.3X2.4 8 | 143 31 M18X1.5 - M6X30
10 4 25.5 |0O-ring12.3X2.4 10 17 31.5 M18X1.5 - M6 X 40
12 4 30 |O-ring 15X2.65 12 21 36.5 M22X1.5 - M6 X 40
16 | 114 54 |O-ring19X3 15 14 49 M22X1.5 - M8X 55
20 19 57 |O-ring30X3 20 17 a7 M36X1.5 19 M8X 60
25 | 20.6 | 79.5 |O-ring32X3 25 15 7 M36X1.5 19 M10X70
30 | 23.8 95 |0O-ring 34.52X3.53 | 30 15 85 M36X 1.5 19 M12 X80




Unit dimensions

+ Sub-plate mounting (Type DRVP)

G Size 6-16
1
[
o=
£lg
Q ‘é ‘ Small round screw
gie p—— nut GB/T 810
Cj ‘ B cIoseA epen
{ ; )
17T
i
T 7 e ®
o
n 11
\
Sw Size 20-30
(with hexagonal knob)
Q Valve fixing screws:
. GB/T 70.1-10.9
\ o\l
{7 ]0.01/100mm]
K Valve fixing 0%'8
L screw holes
Dimen§ions of Requirement for
mounting surface mounting surface
Size A B C D n E F G H J K L M N
6 67 62.5 9 19 4 M6 12 24 - 19 | 415 | 43 28.5 | 415
8 90 83 19 31 4 M6 12 29 - 35 63 67 33.5| 46
10 103 95 30 385 | 4 M6 12 29 - 335 70 72 38 51
12 112 | 103.5 | 29 41 4 M6 12 | 375 - 38 80 84 | 445 | 5715
16 132 122 41 51 6 M8 16 | 37.5 38 76 104 | 107 54 70
20 176 161 48 60 6 M8 16 50 | 47.5 95 127 | 131 60 | 76.5
25 186 171 55 70 6 | M10 20 50 60 120 | 165 | 169 76 100
30 195 180 63 79 6 | M12 24 50 715 | 143 | 186 | 190 92 115
Size 0 P R S T \Y W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 6.4 10 |M12X1.25| - M6X20
8 4.5 | 25.5 |0-ringl2.3X2.4 8 9.3 | 25.8 | M18X1.5 - M6X30
10 4 25.5 |0-ringl13.2X2.4 10 10 | 24.5 | M18X1.5 - M6 X 40
12 4 30 |O-ringl5X2.65 12 21 31.5 | M22X1.5 - M6 X 40
16 11.4 54 |0-ringl9X3 15 14 41 M22X1.5 - M8X 55
20 19 57 |0-ring30X3 20 17 44 M36X1.5 | 19 M8X 60
25 20.6 | 79.5 |O-ring32X3 25 15 62 M36X1.5 | 19 M10X70
30 23.8 95 |0-ring34.52X3.53 30 15 72 M36X1.5 | 19 M12 X80

[oe]




REKikh bt

HYDRAULIC

DV(P)/DRV(P)...type
(Check) Restrictor
Valve

DV(P)/DRV(P)...10J... type

Sizes 6, 8, 10, 12, 16, 20, 25, 30
Max. Working Pressure: 350 bar
Max. Flow: 375 L/min

Contents Features

Function and configuration 02 - For direct in-pipe mounting
Symbols 02 - For control panel mounting
Specification 03 - Threaded connection

Technical data 03 - Good repeatability of set values due
Characteristic curves 04 to color scale

Unit dimensions 05-08 - Variant, optional:



Function and configuration

DV(P)/DRV(P) type valve is a flow control valve to adjust movement speed of actuators simply and
exactly. The valve can also be used as shut-off valve when completely shut.

The scale of triangle shows how large the flow is (The larger the triangle is and the greater the flow is ).
Meanwhile, for resetting again, it can be restored to the preset position.

o *ééf

Type DV, DVP

Type DRV, DRVP

Symbols

Type DV, DVP Type DRV, DRVP



Specification

Ll L erwp [ [+
| Further details in clear text
Restrictor valve =Qv No code = NBR seals
Check restrictor valve  =DRV Y = FKM seals
Threaded connec.tion=No code Threaded connection
Sub-plate mounting =P No code= Inch thread
Nominal size 6 =6 2 = Metric thread
Nominal size 8 =8 ]
Nominal size 10 =10 10J= 10J Series
Nominal size 12 =12 1= Steel valve body
Nominal size 16 =16
Nominal size 20 =20
Nominal size 25 =25
Nominal size 30 =30
Technical data
Size 6 | 8 [ 10 ] 12 ] 16 ] 20 25 [ 30
Max.Operating pressure bar 350
Checlf valve bar 5
cracking pressure
Type DV 012 053 |07 |09 |15 |25 33 |38
) Type DVP 0.25 |0.7 1.0 1.3 2.6 43 8.3 11.2
Weight —— kg
Type DRV 0.13 0.6 0.7 0.9 1.5 3.1 4.1 5.3
Type DRVP 0.26 0.7 1.0 1.4 2.7 4.7 8.8 12.2
Fluid Mineral oil; phosphate ester
Fluid temperature range °C -20to +80
Viscosity mm?/s | 2.8~500
Installation position Optional
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406




Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Flow direction: A to B relation of differential pressure AP to flow Q in constant throttle position

Throttle position (No. of turns) Throttle position (No. of turns)
02505115 225 3 3.5 4 100 02505 1152 253 354 45 5 55 6
0
Il / A Jos
80 80
B /7 T 60 1Y/ 7
S 60 S 75
s i o 45 3T [/ aP s Zdl
£ 40 - £ =
5 A LT 3 / / A
@ @
F= 1 £ 20 5
5 5 |
S wll/ T S Wi 2
g 10 =T 2 5 -
T
g 5 T Type DVP/DRVPG 3 Type DVP/DRVP10
o L Type DV/DRV6 o Type DV/DRV10
0 2 4 6 8 10 12 14 0 10 20 30 40 50 60 70 75
Flow (L/min) — Flow (L/min) —
Throttle position (No. of turns) Throttle position (No. of turns)
1000.25‘1 152 25 3 35 4 45 10325051 152253354455 55 6 657758859
80 , 5 80 9%
% ool 5 1171/ P
S 60 S 60
s o] - = 1117
= 40 I % = 40 /
o o
L 20 ” 2 20
o o
2 10 e 10
2 s 1 R
3 Type DVP/DRVP8 3 Type DVP/DRVP12
o Type DV/DRV8 o Type DV/IDRV12
0 10 20 30 40 50 60 0 20 40 60 80 100 120 140
Flow (L/min) — Flow (L/min) —
Throttle position (No. of turns) Throttle position (No. of turns)
025051152253354 45555 6 6.5 7.5 8 100 02505115253 354 45 5 55 6
100
I/ 1 _Jss I " Jes
odll1| N/ M VA ' n v ]
T 60 v J B 5
s Ly o8 < I/ e
T 40 7 10 T 40 gz 2k
c c
2 550 S L ) ez
k- g7 5 / zzZZd
o 10 Z o 10
=] =
5
g Type DVP/IDRVP16 8 Type DVP/DRVP20~30
x Type DV/DRV16 & Type DV/DRV20~30
0 25 50 75 100 125 150 175 0 50 100 150 200 250 300 350
Flow (L/min) — Flow (L/min) —
Type DRV
Flow direction: Bto A P-Q curve of Free flow via open check valve
600 ] v
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£ T N
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§ 300 1~ fo>
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3 200 [/ B S R ———
T 400 —ToRVAQ -
— | — DRV8
P e e e e i DRV6
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Pressure differential (bar) —



Unit dimensions

- Threaded-connection (Type DV) D2 Size 616

Small round screw nut

GB/T 810

Max.6 thickness
mounting panel

WV )
D4

H3/(Open)

H2 (Close)

\&

\‘ sw

Size 20-30

Q (with hexagonal knob)

|
N\l [

L2

1 Flow increases with anti-clockwise rotation 3 Throttle fully opens
2 Flow reduces with clockwise rotation 4 Throttle closes
Size WXH ®D1 | D2 D3 D4 H1 | H2 H3 L1 L2 |SW
6 20X20 15 | 24 | G1/8 M10X1 M12X1.25 10 64 68 | 19.5| 39 9
8 34X30.5 | 20 | 29 | G1/4 | M14X1.5 M18X1.5 |12.5| 83 90 | 32.5(63.5 12
10 [36.5X38.5| 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 | 95 | 103 | 33 66 12
12 37X38 26 [37.5| G1/2 | M22X1.5 M22X1.5 |17.5/101.5/109.5| 44.5 | 80 14
16 45X52 26 [37.5| G3/4 M27X2 M22X1.5 |22.5| 124 (134.5| 44.5 16
20 | 57X56.5 | 38 | 50 Gl M33X2 M36X1.5 26 |162.5|178.5|49.5| 99 |19 18
25 63X66 38 | 50 |G11/4| M42X2 M36X1.5 30 | 167 | 186 | 54.5 | 109 | 19| 20
30 73X76 38 | 50 |G11/2] M48X2 M36X1.5 35 |177.5| 196 | 54.5 | 109 | 19| 22




Unit dimensions

- Threaded-connection (Type DRV)

D2 Size 6-16
M
|5 I i
25
{) o
g !
© |E Small round screw nut
x 3 ,E
g g GB/T 810 ‘ g
‘\\\\1,, NN Q|
——
= %‘ D4 A pe 3
( 1 ) S
I I ~
[ g
I — Ed - )
W
T w
1. 2
\ | sw
Size 20-30
E (with hexagonal knob)
T
Nl
L2
Size WXH ®D1 | ®D2 D3 D4 H1 | H2 H3 L1 L2 |SW| T
6 20%X21 15 | 24 | G1/8 | M10X1 M12X1.25 | 10 | 65 70 | 28 | 46 9
8 34X35 20 | 29 | G1/4 | M14X1.5 M18X1.5 15 | 87 94 | 38 | 64.5 12
10 | 36.5%X41 | 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 98 105 (455 71 12
12 37X42 26 |37.5| G1/2 | M22X1.5 M22X1.5 |17.5| 105 | 113 | 48 81 14
16 45X 54 26 |37.5| G3/4 | M27X2 M22X1.5 |22.5| 124 |134.5/56.5| 89 16
20 57X59 38 | 50 Gl M33X2 M36X1.5 26 [162.5/178.5| 80 | 128 |19 18
25 63X70 38 | 50 |G11/4| M42X2 M36X1.5 30 | 170 |186.5| 98 | 144 | 19| 20
30 73X 80 38 | 50 |G11/2] M48X2 M36X 1.5 35 | 180 [195.5| 105 | 145 | 19| 22

1 Flow increases with anti-clockwise rotation
3 Throttle fully opens

2 Flow reduces with clockwise rotation

4 Throttle closes




Unit dimensions

+ Sub-plate mounting (Type DVP)
v

PG Size 6-16
M
H H i
1=
g8
Sla
2lo
W e} ‘ Small round screw
Q| (T
X | 3
@ | O
= £ Aopen
- ose
- _ ' ‘
/ |
B A I.U T I o
R
I
o P 2x®Smax |
Q- Q DA SW size 2030
ro ! | (with hexagonal knob)

ot

T H
J nxE;F
K Valve fixing
screw holes

Valve fixing screws:
GB/T 70.1-10.9

{7 10.01/100mm]

1

Dimensions of Requirement for
mounting surface mounting surface
Size A B C D n E F G H J K L M N
6 66 61.5 10 18 4 | M6 12 24 - 19 38 41 | 285 | 415
8 89.6 | 82.7 21 | 305 4 | M6 | 12 29 - 35 [ 635 ] 67 | 335 46
10 104 96 295| 40 | 4 | M6 | 12 29 - 335] 70 | 723 | 38 51
12 109 | 100.5 | 29 38 | 4| M6 | 12 | 375 - 38 80 82 | 445 | 5715
16 133 122.3 | 41 52 6 | M8 16 | 375 | 38 76 104 | 107 54 70
20 177 161 49 61 6 | M8 16 50 | 475 | 95 127 | 129 60 76.5
25 185 170 55 | 685 | 6 |M10| 20 50 60 | 120 | 165 | 168 | 76 100
30 195 179 63 79 6 |M12| 24 50 | 71.5 | 143 | 186 | 186 92 115
Size| O P R S T v W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 9.5 18.5 | M12X1.25 - M6X20
8 4.5 25.5 |0O-ring12.3X2.4 8 | 143 31 M18X1.5 - M6X30
10 4 25.5 |0O-ring12.3X2.4 10 17 31.5 M18X1.5 - M6 X 40
12 4 30 |O-ring 15X2.65 12 21 36.5 M22X1.5 - M6 X 40
16 | 114 54 |O-ring19X3 15 14 49 M22X1.5 - M8X 55
20 19 57 |O-ring30X3 20 17 a7 M36X1.5 19 M8X 60
25 | 20.6 | 79.5 |O-ring32X3 25 15 7 M36X1.5 19 M10X70
30 | 23.8 95 |0O-ring 34.52X3.53 | 30 15 85 M36X 1.5 19 M12 X80




Unit dimensions

+ Sub-plate mounting (Type DRVP)

G Size 6-16
1
[
o=
£lg
Q ‘é ‘ Small round screw
gie p—— nut GB/T 810
Cj ‘ B cIoseA epen
{ ; )
17T
i
T 7 e ®
o
n 11
\
Sw Size 20-30
(with hexagonal knob)
Q Valve fixing screws:
. GB/T 70.1-10.9
\ o\l
{7 ]0.01/100mm]
K Valve fixing 0%'8
L screw holes
Dimen§ions of Requirement for
mounting surface mounting surface
Size A B C D n E F G H J K L M N
6 67 62.5 9 19 4 M6 12 24 - 19 | 415 | 43 28.5 | 415
8 90 83 19 31 4 M6 12 29 - 35 63 67 33.5| 46
10 103 95 30 385 | 4 M6 12 29 - 335 70 72 38 51
12 112 | 103.5 | 29 41 4 M6 12 | 375 - 38 80 84 | 445 | 5715
16 132 122 41 51 6 M8 16 | 37.5 38 76 104 | 107 54 70
20 176 161 48 60 6 M8 16 50 | 47.5 95 127 | 131 60 | 76.5
25 186 171 55 70 6 | M10 20 50 60 120 | 165 | 169 76 100
30 195 180 63 79 6 | M12 24 50 715 | 143 | 186 | 190 92 115
Size 0 P R S T \Y W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 6.4 10 |M12X1.25| - M6X20
8 4.5 | 25.5 |0-ringl2.3X2.4 8 9.3 | 25.8 | M18X1.5 - M6X30
10 4 25.5 |0-ringl13.2X2.4 10 10 | 24.5 | M18X1.5 - M6 X 40
12 4 30 |O-ringl5X2.65 12 21 31.5 | M22X1.5 - M6 X 40
16 11.4 54 |0-ringl9X3 15 14 41 M22X1.5 - M8X 55
20 19 57 |0-ring30X3 20 17 44 M36X1.5 | 19 M8X 60
25 20.6 | 79.5 |O-ring32X3 25 15 62 M36X1.5 | 19 M10X70
30 23.8 95 |0-ring34.52X3.53 30 15 72 M36X1.5 | 19 M12 X80

[oe]




et pwm

DZ...type
Pilot Operated
Sequence Valve

DZ...5XJ...type

Sizes 10, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 600 L/min

Contents Features

Function and configuration 02 - Sub-plate mounting

Symbols 03 - Conforms to DIN 24 340, form D, and ISO 5781
Specifications 03 - Manifold plate mounting

Technical data 04 - 4 pressure ratings

Characteristic curves 04 - 4 adjustment elements:

Unit dimensions 05-06 « Rotary knob

« Adjustable bolt with protective cap
« Lockable rotary knob with scale

« Rotary knob with scale

- Check valve, optional



Function and configuration

DZ type valve is a pilot operated pressure sequence valves. It is used for pressure dependent sequence
switching of a secondary circuit.

The valve consists of main valve (1) with main spool insert (7) , pilot valve (2) with pressure adjustment
element and optional check valve (3).

According to the Pilot oil supply and return, the function you distinguish between:

-Type DZ..-5XJ/.......

(Control lines 4.1, 12 and 13 open;

control lines 4.2, 14 and 15 plugged) The pressure in port A Version “..” “X” and “Y”
acts on the pilot spool (5) of the pilot valve (2) via the 25 10 8

control line (4.1). At the same time it acts on the spring
loaded side of the main spool (7) via orifice(6). When the

pressure exceeds the setting value of spring (8), the pilot A - -~E A
spool (5) is moved against the spring (8). The fluid on the spring 11

loaded side of the main spool (7) flows to port B via orifice (9), 9 Fr 13
control land (10) and control lines (11) and (12). There is now 12 ‘ 6

a pressure drop at main spool (7), the connection from port A M ;

to port B opens to maintain the pressure set by spring (8). The -l f 7
leakage oil at pilot spool (5) is led to port B internally via control 4.1 i i

line(13). An optional check valve (3)can be fitted for free flow B il ‘ B
from port Bto A. 4.2 ; jus) 14

<[>
> >
® <
< <4

-Sequence valveType DZ..-5XJ/...X..

(Control lines 4.2, 12 and 13 open;

control lines 4.1, 14 and 15 plugged) The function of this valve is
principally the same as valve DZ..-5XJ/....However, on pressure
sequence valve type DZ..-5XJ/...X.. the signal is achieved oy a
externally by means of control line (4.2). Version “...", "XY

-Sequence valve Type DZ..-5XJ/...Y..

(Control lines 4.1, 12 and 14 or 15 open;

control lines 4.2, and 13 plugged) The function of this valve is
principally the same as valve type DZ..-5XJ/....However, for
type DZ..-5XJ/..Y.. leakage at pilot spool(5) must be drained
to tank without pressure via line (14) or(15) . Pilot oil is fed to
port Bvia line(12) .

-Bypass valve Type DZ..-5XJ/...XY..

(Control lines 4.2 14 or 15 open;

control lines 4.1, 12 and 13 plugged) Pressure in port X acts on
the pilot spool (5) in the pilot valve (2) via control line (4.2). At
the same time pressure in port A acts on the spring loaded side
of the main spool (7) via orifice (6). When the pressure in port X
exceeds the setting value of the spring (8), the pilot spool(5) is
moved against the spring (8), fluid can flow from the spring
loaded side of the main spool (7) into the spring chamber (17)
of the pilot valve (2) via orifice (9) and line (16) and pressure
decreases on the spring loaded side of the main spool

(7).The fluid can, therefore, flow from port A to B with minimum
pressure loss. The pilot oil in spring chamber (17) should be
drained to tank without pressure via line (14) or (15). An optional
check valve (3) can be fitted for free flow from port B to A.

Without
check valve
With

check valve




Symbols

DZ...5XJ/...M...
DZC...5XJ/...M...

DZ...5XJ/...XM...

DZ...5XJ/..YM...

DZ...5XJ/...XYM...
DZC...5XJ/...XYM...

A A A
" s
L L L
B X B Iy Bl X v
DZ...5XJ]/... DZ...5XJ/... X... DZ...5XJ/..Y... DZ...5XJ/...XY...
A A
_Xi ry Ly
B B B X
Specification
T T [
DZ - =5/ * .
| | Further details
| in clear text
Pressure sequence valve,
pilot operated =No code No code = NBR seals
Pilot operated valve Without main spool v = FKM seals
assembly(No mark for size) = C No code= With check valve
Pilot operated valve With main spool M = Without check valve
assembly(Marked with size 30) = C
Nominal size 10 =10 - . . -
Nominal size 25 =20 Ngche— ) Pilot oil supply and dra!n!nternal
Nominal size 32 =30 X= P!loto!lsupply gxternaland dra‘m internal
Y= Pilot oil supply internal and drain external
Rotary knob = XY= Pilot oil supply and drain external
Adjustable bolt with protective cap =2
Lockable rotary knob with scale =3
Rotary knob with scale =7 50= Max. secondary pressure 50 bar
Series 50 t0 50 —exy 100= Max. secondary pressure 100 bar
Egjs 59? ies: unch di lati d B 200= Max. secondary pressure 200 bar
( to 270 series: unchange installation an 315= Max. secondary pressure 315 bar
connection dimensions)




Technical data

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

-30 to +80 (NBR seal)

Fluid temperature range C 20 to +80 (FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406
Max.operating Port A, B, X bar 315
pressure PortY bar 315
Adjustable Max. bar 50;100;200;315
pressure Min. bar Interrelated to the flO\{\I '
(refer to the characteristic curve)
Size DZ10 DZ20 DZ30
Max. flow-rate L/min 200 400 600
Fixing position Optional
Size DZ10 DZ20 DZ30
sub-plate mounting DZ kg Approx.3.6 Approx.5.5 Approx.8.2
Weight |DZC kg Approx.1.2
DZC30 kg Approx.1.5

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Inlet pressure in relation to flow (A — B)

e —————
1 300 — - |
= Sizel0! Size25! Size32
& 250
v 200
3>
2 150
CU
& 100
Aa L
< 50

0 100 200 300 400 500 600

Flow (L/min) —
Bypass pressure in relation to flow (A — B)
(only for version "...XY...")

16 —

14 Size32|
1o /
8 10 ! g L/
T g A. Size 2714
2 izelQf =1
v 6
Y
S 4
(%]

8 2
>
o

0 100 200 300 400
Flow (L/min) —

500 600

The curves are valid for outlet pressure PB=0

for the complete flow range

Minimum inlet pressure in relation to flow (A — B)
(= bypass pressure model "..X..")

=
o

1 T T —
=14 >|zelOA Size 25, Size32
5 /| T v
212 | LA

> I |/r

’3‘ 10 7

8ol | /o

s 4 |/ L1

k7] L

< 4 } }

s, I I

o

100 200 300 400 500 600
Flow (L/min) —
The curves are valid for outlet pressure PB=0
for the complete flow range

AP-Q Characteristic curves

1 viacheckvalve (B — A)
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o // 1 LT
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Unit dimensions (Dimensions in mm)

18

©

By
+
32

4(6) X M10;25
Valve fixing
screw holes

H1

LO)|
[sa]

B3

2.5

Locating pin hole

. Dimensions of
[l mounting surface

B4

{/710.01/100mm

0.8

Bl
B2
B3

Requirement for
mounting surface

J FaR Wi

LL 10

L9
L10

Adjustment element"3"
Adjustment element"7"

Internal hexagon screw S=10
Space required to remove the key

1 Nameplate

2 PortY used for control oil drain
external for use as bypass valve

3 PortY1(G1/4;12) for control external drain 9

0 ~N o

when used as bypass valve,
for unloading of spring chamber when used
as sequence valve

10 Locating pin
11 Valve fixing holes 4pcs (DZ10, DZ20);
6pcs(DZ30)

4 Adjustment element"1"
5 Adjustment element"2"

Type Bl B2 B3 B4 B5 O-ring(PortA,B) O-ring(PortX.Y) D
DZ10 85 50 66.7 | 58.8 7.9 17.12X2.62 9.25X1.78 13
DZ20 102 | 595 | 794 73 6.4 28.17X3.53 9.25X1.78 22
DZ30 120 76 96.8 | 92.8 3.8 34.52X3.53 9.25X1.78 30
Type L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 H1 H2 H3
DZ10 96 355 33 429 | 215 - 7.2 215 | 31.8 | 358 | 112 92 28
D720 116 | 375 | 354 | 603 | 39.7 - 11.1 | 206 | 445 | 492 | 122 102 38
DZ30 145 33 29.8 | 842 | 595 | 421 | 167 | 246 | 627 | 675 | 130 110 46




Unit dimensions (Dimensions in mm)

With (DZC 30) or without (DZC) main spool insert
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e < 8
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‘ 19 3
n——— } Y4
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115 51 X d Y
188410 82 - os
5 (11 ,

32
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|
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31 | 29
x
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D

Requirement for
10°_ 2402 26202 ©|e0.05| B mounting surface

45

+0.025 150
ACI>32H7( 9025) ’»Li/

d6
i
[=}
[=}
(3}

28.5'0"
st 17, (o
%8/ e [ M5;8
\
v B vl 1w
QL e iR ERE
o

@4 ) 32/ 1B :lei SNV 8 Internal hexagon bolt S=10

I 1 ; ! 9 Space required to remove the key

Il

RO.3max . 10 Locating pin
— M,,;[\ 11 0-ring9.25x1.78
b=t ©24.8%97 12 Main spool insert
M4;6 »32 15 13 13 Hole @32 can meet hole@ 45 at any location.
14 It must care that connection hole X and
the fixing hole are not damaged.
1 Nameplate 14 This drilling is not required when used
2 PortY for control oil external drain when used as bypass valve
as bypass valve, for unloading of spring chamber 15 Back-up ring and O-ring to be inserted into
when used as sequence valve this hole before fitting the main spool
3 PortY1(G1/4;12) used for control oil drain external 16 Cartridge assembly includes main spool
when used as pressure control or sequence valve insert with throttle
4 Adjustment element"1" 17 O-ring28X1.8
5 Adjustment element"2" 18 0-ring27.3X2.4
6 Adjustment element"3" 19 O-ring 28X2.65
7 Adjustment element"7" 20 Back-upring 28.4x32x0.8
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DZ6DP...type
Direct Operated
Sequence Valve

DZ6DP...5XJ...type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 60 L/min

Contents

Function and configuration
Symbols

Specification

Technical data
Characteristic curves

Unit dimensions

02
02
03
03
03
04

Features

- Direct operated

- Porting pattern to DIN 24 340, form A and 1SO 4401
- 5 pressure ratings

- 2 adjustment elements:

« Rotary knob

« Adjustable bolt with protective cap

- Pressure gauge connection

- Check valve, optional



Function and configuration

DZ6DP type valve is a direct operated pressure sequence valve. It is used for the pressure dependent
connection of a secondary system. The sequence pressure is setting via the adjusting element(4).
The spring (3) holds the control spool (2) in the neutral position, the valve is blocked. The pressure in
channel P is acting at the end surface of the control spool (2) opposite the spring (3) via the control line
(6). If the pressure in channel P reaches the setting value of the spring(3), the control spool (2) is moved
to the left and the connection P to A is opened. In this case, fluid flows from channel P to A without
pressure drop in channel P.

The control signal is adopted internally by the control line (6) from channel P or externally via port B (X).
Depending on the use of the valve the leakage oil drain is externally via port T (Y) or internally via A.

Type DZ6DP1-5XJ/...

5
6 1
4 3 2
— Bz 21
_ [ | s - J— _4
—_—— - w = I = a
v r ~ it
P A T(Y) B(X)
Symbols
DZ6DP...-5XJ/... DZ6DP...-5XJ/...X DZ6DP...-5XJ/..Y DZ6DP...-5XJ/...XY
P P
With M M

check valve ! B(Xi)i !

| |

Al T(Y) & Al T(Y) b

DZ6DP...-5XJ/...XM DZ6DP...-5XJ/..YM DZ6DP...-5XJ/...XYM
P P
r==
Without - Mxﬁj
L —

check valve ! BX) !
| |
Al T(Y) <& Al T(Y) L&




Specification

T I
DZ6DP | —5xJ / | | | * |
) L | L Further details

Direct operated pressure sequence | in clear text
valve nominal size 6 In cear tex
Rotary knob =1 ’\\‘/0 code - ’};‘KBIS Sea:S
Adjustable bolt with protective cap =2 - - seals
Lockable rotary =3 Pressure tapping thread
knob with scale No code = Incha thread
Rotary knob with scale =7 2 = Metric_thread
Series 50J to 59J =5xJ No code = With check valve
(504 to 59 series: unchanged installation and M = Without check valve
connection dimensions) No code=  Pilot oil supply internal, oil drain internal
Max. secondary pressure 25 bar =25 X = Pilot oil supply external, oil drain internal
Max. secondary pressure 75 bar =75 Y = Pilotoil supply internal, oil drain external
Max. secondary pressurel50 bar =150 Xy = Pilot oil supply external, oil drain external
Max. secondary pressure 210 bar =210
Max. secondary pressure 315 bar =315

Technical data

Fluid Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal
. -30 to +80 (NBR seal)
Fluid temperature range °C
P g -20 to +80 (FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15, 1504406
Max.operating pressure Port PAB(X) bar 315
-operating p Port T(Y) bar 160

Max. adjustable sequence pressure bar 25; 75; 150; 210; 315

Max. flow-rate L/min |60

Weight kg Approx. 1.6

Characteristic curves

p-q, characteristic curves

350
300
"
L as0
o __’—-—"
< 200
@ -
2 150 =
4
o
5 100 —
c
g 50 —
o
[
(%)
0 10 20 30 40 50 60

Flow (L/min)—

(Measured at t=40°C £5°C, using HLP46)

1. Ap-qV characteristic curves Ato P via check valve
2. Ap-qV characteristic curves Pto A

Pressure differential (bar)—

The characteristic curves are valid for output pressure = zero

in the complete flow range.

25

15

Ap-q, characteristic curves

/|
///
1L 7
L~
/ 2
10 20 30 40 50 60

Flow (L/min)—



Unit dimensions

(Dimensions in mm)
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405 | 40.5 165 4X 5.5
1 Name plate 271‘3
2 Adjustment element "1" 4XM5;10 1 10s
3 Adjustment element "2" Valve fixing [ M g .
screw holes T I
4 Valve mounting holes v T
5 Lockable screw $=24 - i " \',\ | gin ;’-01/100
™ S .
6 Internal hexagon bolt S=10 Y B:()! o ;
7 0O-rings9.25X1.78 Ly A
(Ports A, B, P, T) ©ln ﬁ Requirement for
8 Pressure gauge connection 4X T 6max S| = mounting surface

G1/4 or M14X1.5,12 deep
Hexagon wrench S=6

9 Without check valve

10 With check valve

Dimensions of
fixing underside
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HYDRAULIC

DZ10DP...type
Direct Operated
Sequence Valve

DZ10DP...4XJ...type

Size 10
Max. Working Pressure: 210 bar
Max. Flow: 80 L/min

Contents Features

Function and configuration 02 - Direct-acting structure

Symbols 02 - Mounting face meeting requirements for
Specification 03 DIN24340 A and 1S04401

Technical data 03 - 4 pressure ranges

Characteristic curves 03 - 2 adjustment forms Knob

Unit dimensions 04 - Knob

- Adjusting screw with protective cover
- Connector with pressure gauge
- Selectable one-way valve



Function and configuration

DZ10DP type valve is a direct operated pressure sequence valve. It is used for the pressure-dependent
sequencing of a second system. the sequencing pressure is set by the adjusting elements (1).
Compression spring (2) holds valve element (3) in initial position and the valve is closed. Pressure of Port
A enters the valve element end through control route (4), of which the produced force acting on the valve
element (3) on the opposite side of spring (2).

When the pressure reaches the set valve of spring (2), valve element (3) is pushed to connect port A and
B; systems connected with oil port B is connected in sequence while the pressure of port A will not drop;
control signal is acquired from port A via control route (4) or acquired from the outside via port X.
According to the valve purpose, leaked oil can return from the outside of port Y or the inside of port B.

Type: DR10DP1-4XJ/..Y

5

—— X A CHr—— 3 2
YANAVARL
Symbols
Structure "-" Structure "X"
A

M
T

iy

I
[
B

Structure "XY"

A




Specification

T I
|DZlODP| —axd / | | J | | * | )
Direct-acting relief ! L ! Further details
valve diameter 10 | in clear text
Knob _ No code = NBR seals
no ’ . B v = FKM seals
Hex bolt with protective cover =
Graduated knob with lock = Pressure measurement port thread
Graduated knob without lock = No mark = Inch thread G1/4
= i X1.
Series 40J to 49 =axJ 2 Metric thread M141.3
(40J to 49J: unchanged installation and No mark = ) With one-way valve
connection dimensions) M = Without one-way valve
Max. secondary pressure 25 bar =25 No mark= Control oil sgpplled from |ns!de
B and drained to the outside
Max. secondary pressure 75 bar =75 _ . . X X -
_ X= Control oil supplied from outside and drained to the inside
Max. secondary pressure 150 bar =150 _ X " - N )
Max. secondary pressure 210 bar =10 Y= Control oil supplied from inside and drained to the outside
’ XY=Control oil supplied from outside and drained to the outside
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. -30 to +80 (NBR seal
Fluid temperature range °C ( )

-20 to +80 (FKM seal)
Viscosity range mm?/S |10 to 800

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Degree of contamination

Max operation oil port P, A, B(X) bar 210

pressure Oil port T(Y) bar 160

Max sequence pressure set [E—
(adjustable) with port B bar 125,75, 150,210
Max flow L/min |80

Weight kg About 3

Characteristic curves (Measured att=40°C £5°C , using HLP46)

AP-Q Characteristic curves AP-Q Characteristic curves

,l 2500 ‘ ‘ ‘ ’g 120
E ©
8 2000 £ 100 4
® s /
2 1500 2 80 L/
8 5 0 A
= [
S 1000 =
2 S W -~
3 g
5 500 5 2 / /
3 | | ]
(2] a
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Flow Q L/min — Flow Q L/min —

AP-Q- characteristic curve,
flowing via one-way valve B to A.

AP-Q characteristic curve, Ato B



Unit dimensions

~No b~ wN -

WARN

74

47

Py
t

(Dimensions in mm)

197.5

104

93.5

64 14.5

=

oL P6
87

|
9

66.7
$39

N

T 7
=
>\r/

Plate

Adjusting element "1"
Adjusting element "2"

Valve securing screw hole
Lock nut S=24

Inner hex adjusting screw S=10
O-ring 17.12X2.62(A, B)
O-ring 8.75X 1.8 (X, Y)
Pressure gauge interface
G1/4 or M14X 1.5; in depth12
Hex wrench S=6

Positioning pin

(7 T

0.8

v

Requirement for
mounting surface
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FD...type
Balanced Valve

FD...2XJ....type

Sizes 12, 16, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 560 L/min

Contents Features

Function and configuration 02 - Installation in manifolds (cartridge valve)
Curcuit examples 03 - With SAE flange ports

Symbols 04 - Sub-plate connection or block, porting pattern
Specification 04 to DIN 24340 form D, I1SO 5781 and CETOP-RP121 H
Technical data 05 - Check valve pilot operated (leakage-free)
Characteristic curves 05 - The check-Q-meter controls the returning flow
Unit dimensions 06-11 QV2in relation to the flow Qv1in the inlet port

of actuator. For the application in cylinders
system, the area ratio (QV2=QV1 ®) has to
be taken into account
- Bypass valve, free flow in opposite direction
- Safety valve, optional



Function and configuration

FD type valve is used to prevent runaway of hydraulic cylinder and motor in hydraulic system.
It can also prevent pipe bursting.

The valve consists of the housing (1), main poppet (2), pilot part (3), steel ball(11), pilot spool (4),
spring seat (5) and damping (6). When load is lifted, fluid flows from A to B, the main spool (2) is
opened. If pipe is cracked caused by the system, main spool (2) closes immediately as chamber (8) is
connected with load pressure.

5 4 117 12 8 1



Curcuit examples

- Cylinder with single rod -Hydraulic motor
On safety grounds, To make sure that brake can be operated, both of
a closed in-between position directional the directional valve ports have to be connected
valve should always be used! to the tank in the in-between position. If the brake

is externally unloaded then it is possible to use a
closed in-between position directional valve.




Symbols

Without safety valve

With safety valve

=)

o
]

Type of valve:

FD12KA-2XJ/B03...
FD16KA-2XJ/BO03...
FD25KA-2XJ/B04...
FD32KA-2XJ/B06...

Type of valve:

FD12PA-2XJ/B03...
FD16PA-2XJ/B03...
FD25PA-2XJ/B04...
FD32PA-2XJ/B06...

FD12FA-2XJ/B03...
FD16FA-2XJ/B03...
FD25FA-2XJ/B04...
FD32FA-2XJ/B06...

Type of valve:

FD12FB-2XJ/B03...
FD16FB-2XJ/B03...
FD25FB-2XJ/B04...
FD32FB-2XJ/B06...

FD12PB-2XJ/B03...
FD16PB-2XJ/B03...

Specification

ol [y | ] [+
Balanced valve | Further details
incl text

Nominal size 12 =12 — n cleartex
Nominal size 16 =16 N\‘/) code _ ’l;lKBI\'jI z:g{:
Nominal size 25 =25
Nominal size 32 =32 External connection
Cartridee valve “KA threaded connection (X, M, T)

& . No code = Inch thread
Sub-plate mounting =PA N B Metric thread
Flange connections without safety valve =FA _ etric threa
Flange connections with safety valve = FB B00 = Without orifice
Sub-plate with safety valve B03 = Orifice @ 0.3 mm (sizes 12 and 16)
(only nominal size 12 and 16) =PB B04 = Orifice @ 0.4 mm (size 25)
Series 10 to 19 -10J B06 = Orifice @ 0.6 mm (size 32)
(10J to 19J: unchanged installation and (other orifice diameters on request)
connection dimensions)
Pressure setting range of safety valve
Pressure setting up to 200 bar =20
Pressure setting up to 300 bar =30
Pressure setting up to 400 bar =40




Technical data

Operating pressure, ports A, X bar to 350
Operating pressure, port B bar to 420
Pilot pressure, port X
(flow control range)

Cracking pressure, Ato B bar 2
Setting pressure for secondary

bar min.20~60, max.350

- bar to 400
pressure relief valve
Flow -rate L/min 80(size 12),200(size 16),320(size 25),560(size 32)
. . poppet seat area 1
Area ratio of the pre-opening “area of pilot spool = 20
Fluid Mineral oil, phosphate ester
Fluid temperature range °C -20 to +80
Viscosity range mm?/s | 10 to 800

Maximum permissible degree of fluid contamination:

Degree of contamination Class 9. NAS 1638 or 20/18/15, 1SO4406

Characteristic curves (Measured at t=40°C +5°C , using HLP46)

AP,
40
/g 35 1 2 3 4/ Pressure differential
g / // Pin relation to flow Q,
= 30 / measured at throttle position:
s/ /
3 I // // Throttle fully open (Px=60bar)
5 20 7
g s / / / BtoA
123
g / /|
& 10 -
|~
5 /// 1=size 12
2=size 16
0 80 160 240 320 400 480 560 Q 3=size 25
= SIZt
Flow (L/min) — 4=size 32
1 ap
8 12 Pressure differential Pin
% 10 } 2 /,3/ 4 in relation to flow Q,
s 8 7 measured over the
% 6 / e — check valve.
o 4 7 -
§ 2 AtoB
o
a0 80 160 240 320 400 480 560 Q

Flow (L/min) —



Unit dimensions (Dimensions in mm)

- Installation in manifolds (cartridge valve)

+0.19
1 B2xB2 D1 vy
251 ®D2%
G1fatvt14x=1.5) D3 I =
2 ®D4HE | @ Dls
L > Qnl e/
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-
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) -
} 5
= |
— ©
Q
@ °

1 Control port
2 Name plate

B1+0.2

Tightening torque M, of cartridge valve:
size 12: 65 Nm size 25: 110 Nm size
16:65Nm size 32: 270 Nm

Type Bl | B2 | D1 | D2 D3 D4 | D5 | D6 | D7 | D8 | D9 | T1 L1 L2 L3 L4 L5

FD12KA | 48 | 70 | 54 | 46 |M42X2| 38 | 34 | 46 |386| 16 |M10| 16 | 39 | 16 | 32 |155)|50.5

FD16KA | 48 | 70 | 54 | 46 |M42X2| 38 | 34 | 46 |386| 16 |M10| 16 | 39 | 16 | 32 |155)|50.6

FD25KA | 56 | 80 | 60 | 54 |M52X2| 48 | 40 | 60 |486| 25 |M12| 19 | 50 | 19 | 39 | 22 | 65

FD32KA | 66 | 95 | 72 | 65 |M64X2| 58 | 52 | 74 |586| 30 |M16| 23 | 52 | 19 | 40 | 25 | 71

Type | L6 | L7 | L8| L9 | L0 |L1l|L12 Screwg’/?rli"g i‘;’i’;"girque M4 (Nm) Weight
FDI2KA | 60 | 3 | 78 | 128 2.3 | 191 65 4pcs M10X 70 GB/T70.1-10.9 69 3.5kg
FDI6KA | 60 | 3 | 78 | 128 | 2.3 | 191 65 4 pcs M10X 70 GB/T70.1-10.9 69 3.5kg
FD25KA | 80 | 4 | 105|182 2.3 | 253 75 4 pcsM12X 80 GB/T70.1-10.9 120 5.6kg
FD32KA | 85 | 4 | 115|198 | 2.3 | 289 | 94 4 pcsM16X 100 GB/T70.1-10.9 295 8.0kg




Unit dimensions

- SAE flange, without safety valve

(Dimensions in mm)
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SAE flange connection:

Operating pressure 420bar Flange mounting screws and blanking flange are included

within the scope of supply.

1 Control port 3 Flange fixing screws 5 Optional port B 7 0O-ring
2 Measuring port 4 Cover 6 Name plate
Type Bl B2 B3 B4 D1 D2 D3 D4 D5 H1 H2 L1 L2 L3 L4
FD12FA 50.8 | 16,5 | 72 110 43 18 | 10.5 | 18 M10 | 36 72 39 | 23.8 | 105 65
FD16FA 50.8 | 16.5 | 72 110 43 18 | 105 | 18 M10 | 36 72 39 | 23.8 | 105 65
FD25FA 572|145 | 90 | 132 | 50 | 25 |135| 25 | M12 | 45 | 90 | 50 |27.8| 148 | 75
FD32FA 66.7 | 20 105 | 154 56 30 15 30 M14 | 50 105 52 | 31.8 | 155 94
Type L5 L6 Tl Weight O-ring(7) Valve fixing screws
FD12FA 140 78 15 7.2kg 25X3.5 4 pcs M10X 100 GB/T70.1-10.9
FD16FA 140 78 15 7.2kg 25X3.5 4 pcs M10X 100 GB/T70.1-10.9
FD25FA 200 105 18 16kg 32.92X3.53 4 pcs M12X120 GB/T70.1-10.9
FD32FA 215 115 21 23kg 37.7X3.53 4 pcs M14 X140 GB/T70.1-10.9




Unit dimensions

- SAE flange, with safety valve

(Dimensions in mm)
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SAE flange connection:

Operating pressure 420bar
Flange mounting screws and blanking flange are
included within the scope of supply.

1 Control port

2 Measuring port

3 Flange fixing screws

4 Cover

5 Optional portB 6 Name plate 7 O-ring 8 Safety valve
D4
Type Bl | B2 | B3 |B4|B5|Dl1|D2| D3 n D5 | D6 | D7 | H1 | H2 | H3 | L1
Inch| Metric

FD12FB |50.8| 49 |16.5| 72 |110| 43 | 18 | 34 |G1/2| M22Xx1.5 |10.5| 18 |M10| 36 | 72 | 118 39
FD16FB |50.8| 49 |16.5| 72 | 110 | 43 | 18 | 34 |G1/2| M22X1.5 |10.5| 18 |M10| 36 | 72 | 118 39
FD25FB |57.2| 78 |14.5| 90 | 132 | 50 | 25 | 42 |G3/4| M27X2 |13.5| 25 |[M12| 45 | 90 | 145 50 |
FD32FB |66.7| 78 | 20 | 105|154 | 56 | 30 | 42 |G3/4| M27x2 | 15| 30 |M14| 50 | 105|145 52

Type L2 L3 L4 L5 L6 L7 L8 T1 |Weight| O-ring(7) | valvefixingscrews
FD12FB | 23.8 | 105 |141.5| 65 162 | 38 78 15 okg 25X3.5 4 pcs M10X 100
FD16FB | 23.8 | 105 |141.5| 65 162 | 38 78 15 9kg 25X3.5 4 pcs M10X 100
FD25FB | 27.8 | 148 | 198 75 225 50 105 18 20kg | 32.92X3.53 4 pcs M12X120
FD32FB | 31.8 | 155 | 215 94 | 240 | 50 115 21 28kg 37.7X3.53 4 pcs M14 X140




Unit dimensions (Dimensions in mm)

- Sub-plate mounting valve

D25;1
G1/4(M14%1.5)
2
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L1 | L6
AN AN
S0
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g% X A A M
8§35 He—eh-—¢ i) 5 &
15 | N
o
(N N
I EANVAGIN
1 Control port L1 L2
2 Measuring port L L3_| o1
3 Locating pin L4 5
4 Not for sizes 12, 16 and 25 L5 (7] 0.01/100mm |

5 4 valve fixing holes
for sizes 12, 16 and 25
6 valve fixing holes for size 32

7 Name plate Requirement for
mounting surface

Type Bl B2 B3 H1 H2 H3 L1 L2 L3 L4 L5 L6
FD12PA 66.7 85 70 85 42.5 70 31.8 7.2 - 35.8 42.9 73.2
FD16PA 66.7 85 70 85 42.5 70 31.8 7.2 - 35.8 42.9 73.2
FD25PA 79.4 100 80 100 50 80 38.9 11.1 - 49.2 60.3 | 109.1
FD32PA 96.8 | 120 95 120 60 95 | 353 | 167 | 421 [ 675 | 842 | 1197
Type L7 | L8 Valve fixing screws/tighting torque MA(Nm) | Weight O-ring(7)

FD12PA 65 | 140 4 pcs M10X 100 GB/T70.1-10.9 75 9.3kg 21.3X2.4
FD16PA 65 | 140 4 pcs M10X 100 GB/T70.1-10.9 75 9.3kg 21.3X2.4
FD25PA 75 | 200 4 pcs M10X 120 GB/T70.1-10.9 75 18kg 29.82X2.62
FD32PA 94 | 215 6 pcs M10X 140 GB/T70.1-10.9 75 28kg 38X3




Unit dimensions (Dimensions in mm)

- Special sub-plate amounting balanced valve

Ls L6 L7
L9 L10 L1
22 ‘ %
D6 w
counterbore M14x1.5 ( |
e 5/T3 | |
\
8 CT/ @ $ @
\:<T \ < 2X i \T .
N\ TNNF-TT N f
5 e RN N S B o "
AL By
~| — ~| —
A I
P B {/ﬁ
L1 6xD7 D4
=] 0.01/100m L2 D312
L8
08 3
4

Requirement for
mounting surface

=], [ |

1 D1 counterbore D2/T1

B3

\Nw

=
\y

Dimension of balanced valve type FD12PB
Dimension of balanced valve type FD16PB

Type Bl | B2 | B3 | B4 | B5 | B6 | BT | D1 | D2 | D3 | D4 | D5 | D6 | D7

FD12PB 64 | 49 16 | 84 | 11 [125] 18 | 18 | 32 |157] 10 |122| 6 |10.5

FD16PB 64 | 49 16 | 84 11 125 18 18 | 32 |15.7) 10 | 122 | 6 |105

Type H1 | H2 | H3 L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | L11

FD12PB 44 | 88 | 126 | 39 |58.5| 105 (1415 65 | 162 | 38 | 78 | 27 | 54 | 54

FD16PB 44 | 88 | 126 | 39 |58.5]| 105 (1415 65 | 162 | 38 | 78 | 27 | 54 | 54

Type T1 | T2 | T3 |Weight Fixing screws O-ring(7)
FD12PB 27 | 19 | 14 | 10kg 4pcs M10X 100 25X3.53 12X2 9.25X1.78
FD16PB 27 | 19 | 14 | 10kg GB/T70.1-10.9 25X3.53 12X2 9.25X1.78

10



Unit dimensions (Dimensions in mm)

- Sub-plate for balanced valve

A,B:2xM27x2

46.5 68 E 0.01/100mm

fah)
3

162

22 12240.1

78
585 »6  4xM10 depth 16 4x®11 counterbore
39 ®18 depth 11

T

@y | Nz
2 N
PSS B VA SN
({1 U
| X
“M( ol o
1y L lEE gy,
N A N B 3 5 -
| 2x915 ‘
D - © -
A | 7
H i/
27 54+0.1 54+0.1
141.5
X: M14x1.5 T: M22x1.5
\) 3
Q1.
58.5 50

Sub-plate dimension of balanced valve type FD12PB
Sub-plate dimension of balanced valve type FD16PB

11



REKikh bl 3t

HYDRAULIC
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Pressure Relay

HEDA4... 1XJ...type

Max. Working Pressure: 350bar
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Function and configuration 02 - For sub-plate mounting
Terminal allocation 02 - For pipe installation

Circuit example 02 - Vertical stacking piece in the
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Function and configuration

HED4 type relay is a piston pressure relay . It consists of the housing(1), cartridge with spool
(2),compression spring (3), adjustment element (4) and switch(5).

The pressure fluid is applied to the piston (2) , then the piston (2) supports itself on the spring seat (6)
and acts against the infinitely adjustable force of the compression spring (3).

The spring seat (6) transfers the movement of the piston (2) to the switch (5). The switch (5) acts on-off
as the designing requirement.

Type HED 4 OA 1XJ/...

Type HED 4 OP 1XJ/...

Type HED 4 OH 1XJ/...

|
> :SL 2 g_‘
Symbols -
Terminal connection-Z14 small-scale plug



Specification

(AL T
| HED4 | TlXJ/I | Zl4/I | *
Further details in clear text
Pressure relay
Nocode = NBR seals
Sub-plate mounting =0P \Y = FKM seals
\Fjlpg |nftalla|:!on :_g': Connection thread:
ertical stacking systems = No code= Inch threaded (G1/4)
Series 10J to 19J =1XJ 2 = Metric threaded (M14 X 1.5)
max. adjustable pressure  50bar = 5 714 = small-scale plug-in
max. adjustable pressure  100bar =10
max. adjustable pressure  350bar =35
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate suitable for FKM seal
. °C -20 ~ + 80 (for FKM seal)
Fluid temperature C 730~ +80 (for NBR seal)
Viscosity range mm?/s 2.8~500
Degree of contamination: Maximum permissible degree of fluid contamination:
g ) NAS 1638 class 9. and 1S04406 20/18/15
Switching accuracy (repeatiblity) | % <£1% of setting range
Permissible switching frequency |times/min |120

Electrical connection

Plug-in connector to DIN 43 650 form A, 3...pin +PE

Rated pressure(bar) Max. setting Offset pressure (bar) Ac.t pressure (bar)
pressure (bar) min max min max

50 50 2 46 4 50

100 100 3 89 8 100

350 350 322 20 350

Max. connection cross 2

. mm 15
sectional area
Protection degree to DIN 43650 IP 65

(With DC inductive loading, a spark suppresser must be provided in order to increase the service life .)

~|ac 250V/5A;
Contactload: |5 50V/1A, 250V/0.2A
pressure switch 0.6
Weight . 0.8 (size6)
stacking plate 1.9 (size 10)




Characteristic curves

Switching pressure
differential (bar)—

—
o

w

o

Switching pressure differential (bar)—

Rated pressure 50bar

(Measured at t=40°C £5°C , using HLP46)

Rated pressure 100bar

Lower switching
pressure (bar)—

Rated pressure 350bar

30

20

10

Lower switching
pressure (bar)—

/
/
/
|
50 100 150 200 250 300 350

Lower switching pressure (bar)—

15 l
o —
% = L1
ERE —
© c +
L —r 9 = T
//// T "E’ é g //
— = §5 | —
10 20 30 40 50 0 20 40 60 80 100

Min.Scatter Max.

Min.Scatter Max.



Unit dimensions (Dimensions in mm)

- Pressure relay

Type HED4 OH... Type HED4 OA... Type HED4 OP...
Vertical stacking systems Pipe installation sub-plate mounting

6
133max 3.5
120max
16 125max
= ®55
7 11 7 955
| _

29

40

40
30
|
' E
40
30
e
4{)7/
@

m

O-ring 13X2

Valve fixing screw O-ring 2 pcs M6X 12
O-ring 7X 1.5

Plug 90° rotary

Space required to remove the plug

o b W N

Protected cap



Unit dimensions (Dimensions in mm)

- Stacking plate size 6 (for HED4 OH...vertical stacking)

41
2% 9 64 1 29
n
— =t
@ 9 ¥ - PV % <
Dl 98 B/ /A o N
\ ~ S /\ ¥ = I N %
o | b D b L e
©10.5/2 | \4XME/9 103 ®10.5/2
19 054 4XM6/9
27.8
125 40.5
(77 ot/s00mm)
0.8 1 0-ring 9.25X1.78
v 2 Fixing screw holes of pressure switch
Requirement for 3 Fixing screw holes of stacking plate size 6

mounting surface

Pipeline for Bﬁ A B B B A
pressure switch @ @ @ @
Type NBR 308400 308401 308402 308403 308404

FKM 308436 308437 308438 308439 308440
Pipeline for P P P A B P P P
rocsureswitch| e | el | "Eef | e |
Type NBR 308405 308406 308407 308408 317606

FKM 308441 308442 308443 308444 317607




Unit dimensions (Dimensions in mm)

- Stacking plate size 10 (for HED4 OH...vertical stacking)

18.2 54

4XM6/9

2 20.5
. 29

¥
NAT
P

4XM6/9

29

©10.5/2 3 ©10.5/2
m_0.0I/IOOmm
08 1 O-ring 12X2
7777777%7777 2 Fixing screw holes of pressure switch
Requirement for 3 Fixing screw holes of stacking plate size 10

mounting surface

esire owitch | s B X
Type |NER 308409 308410 308411 308412 308413
FKM 308445 308446 308447 308448 308449
P sure awitch X R A2
Type |NBR 308414 308415 308416 308417 317608
FKM 308450 308451 308452 308453 317609




Installation guideline

- For applying the pressure relay HED4 OH...

H2

15

e

=t

1
T
o

e
126max 126max n
316max
323

(Dimensions in mm)

in stacking assemblies size 6

1 Pressure switch HED4OH...for use
in stacking assemblies(can be rotated

4X90° for mounting).

The mounting possibilities of the
pressure switch depends on the
design of the adjacent stacking plates.

2 Stacking plate size 6 used.

for mounting stacking pressure switch.
3 Horizontal assembling module.
4 Space required to remove the

plug-in connecter.

- For applying the pressure relay HED4 OH...in stacking assemblies size 10

=
e
1

x

Wy

15

126max

126max

15

1 Pressure switch HED4OH...for use
in stacking assemblies(can be rotated

4x90° for mounting).

The mounting possibilities of the
pressure switch depends on the
design of the adjacent stacking plates.

2 Stacking plate size 10 used.

for mounting stacking pressure switch.

3 Horizontal assembling module.
4 Space required to remove the

plug-in connecter.

Size H1 H2 H3
6 95 98 74
10 108 116 74




ReNitn mm

HEDS...type
Pressure Relay

HEDS...1XJ...type

Max. Working Pressure: 350bar

Contents

Function and configuration 02
Specifications 03
Characteristic curves 03
Technical data 04
Unit dimensions 05
Installation guidelines 06
For the pressure switch type HED 8...as a sandwich (350bar) 07-08
Transition plate when pressure switch type HED8 OH substitutes HED4AOH 09
Terminal allocation 09



Function and configuration

HEDS8 type relay is a piston pressure switche . It consists of the housing (1), cartridge with spool
(2),compression spring (3), adjustment element (4) and micro-switch(5).

If the pressure to be monitored is below the set value then the micro-switch (5) is actuated. The
pressure fluid is applied to the piston (2) via orifice (7). The piston (2) supports itself on the
spring seat (6) and acts against the infinitely adjustable force of the compression spring (3).
The spring seat(6) transfers the movement of the piston (2) tothe micro-switch (5). The
micro-switch (5) isreleased when fluid setting pressure is reached.

The electrical circuit is either switched on or off according to the circuit design. The mechanical
stop of the spring seat (6) protects the micro-switch (5), in the case of sudden pressure loss,
from mechanical destruction and prevents the compression spring (3) from damaging if an
overpressure occurs.

- A
Type HED 8 OH-1XJ/...K14 s Type HED 8 OH-1XJ/...K14 AS, Type HED 8 OH-1XJ/...K14 KW

Symbols

Type HED 8 OP-1XJ... Type HED 8 OA-1XJ...



Specifications

I I
e oo

Pressuer relay |

Vertical stacking systems = OH

Sub-plate mounting =0P
Pipe installation =0A
Series 10J to 194 =1XJ

(10J to 19J: unchanged installation
and connection dimensions)

Max. setting pressure 50bar =

Max. setting pressure 100bar =10
Max. setting pressure 200bar =20
Max. setting pressure 350bar =35
Electrical connection type

Plug-in =714
Plug-in with light (DC24V) =L24

Characteristic curves

Rated pressure 5

7 3
=

s =
2% 3 9]
g8 4 — 5
Q5 — 8
=] 3 —
= é 2 —_—T ] £
R =
=F
n T

0 10 20 30 40 50

Lower switching pressure (bar)—
Rated pressure 20
20 é
=

i3 prullE
aw 10 = ¥
005 L1 n
S c 7
= o 5
28 :
;) B £

0 204060 80100120 140160180 200
Lower switching pressure (bar)—

Further details in clear text

NBR seals
FKM seals

No code =
v =

Connection thread:
Inch threaded (G1/4)
Metric threaded (M14 X 1.5)

No code=
2 =

No code= Spindle (without scale)
S=  Spindle (without scale)with protective cap
A= Spindle with scale
AS=  Spindle with scale and protective cap
Kw= Rotary knob with scale

Switching pressure

Switching pressure

(Measured at t=40°C =5°C , using HLP46)

Rated pressure 10

12 é'
1 10 72
= —]
g ° — g
p— 6 ©
5o .
£ 2 T .s'w
S =
0 10 203040 50 60 70 8090 100
Lower switching pressure (bar)—
Rated pressure 35 3
=
30 3
25 -
T ]
T 20 ] g
b O
S 15— i
©
2 10 LT .E'w
< — =
£ 5
b=

0 50 100 150 200 250 300 350
Lower switching pressure (bar)—



Technical data

- Pressure switch kg 0.8
Weight _ Sandwich plate for 0.8 (NS 6, plate height 40.5 mm)
vertical stacking kg 3 (NS 6, plate height 120 mm)
assemblies 2 (NS 10)
Fluid Mineral oil suitable for NBR and FKM seal
ui
Phosphate ester for FKM seal
. -20 to + 80 (for FKM seals)
Fluid temperature range °C
- 30 to+ 80 (for NBR seals)
Viscosity range mm?/s 2.8to 500

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Switching accuracy (repeatability)

<% 1% of setting range

Permissible switching frequency

‘times/min. 80

Pressure setting range

Pressure rating Max. operating pressure Pressure setting range
(Max. setting pressure) (bar) (bar) (bar)
50 350 2to 50
100 350 410100
200 350 5t0 200
350 500 8to 350
. . plug-in connector to DIN 43 650,
Electrical connection form A, 3-pin + PE
Max. connection cross 2
sectional area mm 0.5
-AC 250V/5A
Max. contact load
-DC 50V/1A;125V/0.03A;250V/0.02A
Protection to DIN 40 050 IP65

With DC inductive loading, a spark suppressor must be provided in order to increase the service life.




Unit dimensions (Dimensions in mm)

Type HED8OH-1XJ/... 8
10 [ . in
-~
12 9
2
HED8OP-1XJ/... HED8OA-1XJ/...
e i gf
liss
|_[1106)
G1/4(M14X1.5) 37
12deep 92
. 2X®5.5 . 2X®5.5 s
7 7

0
—i P
0
30
‘4
—
VL
40
0
M5
o
-1
5

= FF |
) E%ﬂ :J
Requirement for mounting surface B
with versions "OH" and "OP" $\lk
1 Ag!ustment e{ement "K"W 11 Valve fixing screws:
2 AdJ,”Stme"t eleme“t e 2-M5X12 GB/T 70.1-10.9,
3 A !ustment element "S" tightening torque M,=8.9Nm
4 AdJ.ustment element "A N 12 Maximum diameter of the mounting
5 Adjustment element "AS surface of the matting piece (type HEDS
6 O-ring5.3X1.8 OH 1XJ/...)
7 0-ring10.82X1.78 13 Maximum diameter of the mounting
8 Space required to remove the plug-in é“;ff;j/"f)the matting piece (type HED8
9 Internal hexagon nut A/F 10

10 Plug-in connector without cable
to DIN 43 650



Installation guideline (Dimensions in mm)

- For applying the pressure relay HED4OH...in stacking assemblies size 6

295
287

99 99
261

86 89 86

1 Pressure switch HED8 OH... for use in
stacking assemblies
(can be rotated 4x90° for mounting).
The mounting possibilities of the
pressure switch depends on the design
of the adjacent stacking plates

2 Sandwich plate type HSZ 06 for
mounting the pressure switch as a
stacking element.

3 Stacking elements.

4 Space required to remove the plug-in.

297
288

261

1 Pressure switch HED8 OH... for use in
stacking assemblies
(can be rotated 4Xx90° for mounting).
The mounting possibilities of the
pressure switch depends on the design
of the adjacent stacking plates

2 Sandwich plate type HSZ 10 for
mounting the pressure switch as a
stacking element.

3 Stacking elements.

4 Space required to remove the plug-in.

112
86




For the pressure relay type HED 8...as a sandwich (350bar)  (Dimensionsin mm)

4XM5 89 4XM5
3 8deep 1 40.5 25 2025 8 deep
— 20%\5“ J\ el )3 | 10+ing9.25x178
[ ). QR A - - B é [ 2 Through holes for
Co i T T [y Vi I
| | o9y | = T(@{’\\ ’/\To i R e I valve fixing
1 ﬁ 74}777 o % b S “ NN ll j 3 Mounting surface for
3| 31 pressure switch
40.5 14X ®5.3 4 Plate height 40.5
20 2 (7] 0.01/100 ate neigt #.o mm
or 120 mm, optional.

4 0.8;

Requirement for
mounting surface

Specification
I I
|HSZ|06|A| T3XJ/I |00|*
Sandwich plate | Further details in clear text
Nominal size 6 =06 No code = NBR seals
v = FKM seals
Porting pattern to DIN 24 340, form A=A
i 3XJd= Series 30J to 39J
Version no. (see below) =6.. (30J to 39J: unchanged installation

and connection dimensions)

Sandwich plate NS 6: symbols, version no.(version no. in () for 120 mm plate height)
(@ =valve side; @ =sub-plate side)

P;fessureswi:]c l F 77777 o T F 77777 o T F 77777 @ T
effective in channel... ' ' ' ' ! '
LRi,A@B,iIJ L,Ri,A@B,iIJ LR*,A@B,iIJ
Verson no e wele)  eoia)
Pftfesstl_Jre §WiLc | ‘F T‘ ‘F “ T‘ E N T\
effective in channel... | i | i 1 i
L,P,f,f\@s,fjj L,F’,i,é\@& ,TJ L.Ri,A(ZB,iIJ
Ferion . 12 O ) BB
Pfrfesstgre §Wi:]c l ‘F © T‘ E N T‘ E ¢ T
effective in channel... | | | | ' '
L,P,f,e@s,fjj LR*,A@B,iIJ LF’,i,A@B,ilj
L I 1 B 1B
P;Fessure swiﬁ: l F © T F “ T F N T
effective in channel... i i i i ] !
L,P,i,A@B,iIJ LR*,A@B, ,TJ L,R7,5®B, ,TJ
Version no. 610(629) 611(630) 612(631)




For the pressure relay HED 8...as a sandwich (350bar)

(Dimensions in mm)

Version no. (see below)

=6..

4% M5 91 5 4X M5
54 18.5 8d
3 [8deep \‘—T_’ =
\ \
e > o @ o (7 10.01/100mn]
b Al e ﬁgg; @,&,7 H—o—{ =
N T [
i ‘ 3 Requirement for
31 31 mounting surface
50 1 AXD6.6 5
10-ring 12X2
2 Through holes for valve fixing
3 Mounting surface for pressure switch
Specification
I
|HSZ|10|A| T3XJ |00| |
Sandwich plate Further details in clear text
Nominal size 10 =10 No code = NBR seals
Y = FKM seals
Porting pattern to DIN 24 340, form A=A
3XJ= Series 30J to 39J

(30J to 39J: unchanged installation
and connection dimensions)

Sandwich plate NS 6: symbols, version no. (@ =valve side; @ =sub-plate side)

Pressure switch

effective in channel...

LP Al@ls TJ

7]

@

P AQ@B.__ T

Version no.

Pressure switch

effective in channel...

Version no.

Pressure switch

effective in channel...

- .
L N IS B | IS I L

|
J
|
]
|
J
:
]

Version no. 607 608 609
""" o Y T
Pressure switch ‘F _l ‘F ‘F
effective in channel... ' f ' !
Lki,A@B,iIJ LP,i,A@B,iI LR*,A@B
Version no. 610 611 612




Transition plate when pressure relay type HED8OH substitutes HED4OH

2 1 Fixing screws:2- M6X 16
7
205 I S GB/T 70.1-10.9,
— al tightening torque M,=8.9Nm
8 K‘%N ~EO&H 2 O-ring 13X2
v 4 \4 ~ .
wo TN 3 Mounting surface for
o 1R / JD } St 1 M '51 - pressure switch type HED4
‘\\»_/’ § 4 Mounting surface for pressure
N s & switch type HEDSOH
o) Rt
14.5
3
29 -0 4 Specification
155 | 12 GD-HED8-4H/
31
Transition plates
NBR seals =No code
FKM seals =V
Terminal allocation
1 Without indicator lamp 1 With indicator lamp
° C3
o—c2 |
PE
ety
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MG/MK...type
Restrictive (Check)
Valve

MG/MK...type

Sizes 6, 8, 10, 15, 20, 25, 30
Max. Working Pressure: 315 bar
Max. Flow: 400 L/min

Contents Features

Function and configuration 02 - Suitable for direct in-line mounting
Specification 02 - Pressure and viscosity dependent
Technical data 03

Characteristic curves 03

Unit dimensions 04



Function and configuration
MG and Mk type valve is a pressure-dependent and viscosity-dependent throttle and throttle check valve.

-Type MG (throttle valve)

This valve throttles in both flow directions. Fluid flows through side hole (3) to the throttling orifice (4)
formed between the valve body (2) and the adjustable sleeve (1). The cross-section of throttling orifice (4)
may be steplessly varied by rotating the sleeve (1).

-Type MK (throttle check valve)

In throttling direction, the spring (6) and the fluid presses the poppet (5) onto its seat, check valve is
blocked. Fluid flows via the side hole (3) to the throttling orifice (4), formed between the valve body (2)
and the adjustable sleeve (1).

In the opposite direction, fluid pressure acts on the face of the poppet (5), check valve is opened and fluid
flows freely. At the same time, part of the fluid flowing through the annular groove gets self-clearance as
the desired effect.

1.2 43 543 1 6 2
i m%@%//j " ’ . "
NI BORRRRS AT
B £ A
B%A
MG version MK version
Specification
T I
HEDERANE
| Further details in clear text
No code = NBR seals
Restrictive valve =MG \ = FKM seals
Restrictive check valve=MK

Nominal S?Ze 6 =6 Threaded connection
Sty =8 No code= G thread
Nominal size 10 =10 9= Metric thread
Nominal size 15 =15
Nominal size 20 =20 -
Nominal size 25 =25 124= 1.2Jseries
Nominal size 30 =30 G= Threaded connection




Technical data

Size 6 8 10 15 20 25 30
Weight kg 0.3 0.4 0.7 1.3 2.2 3.6 4.5
Max.operating pressure bar 315bar, 210bar (NPTF1 1/4, NPTF1 1/2)
Cracking pressure for
type MKg P bar 0.5
Max.flow-rate L/min 400
Viscosity rangge mm?/s 10 to 800
Fluid temperature range °C -30°Cto +80 °C
Fluid Mineral oil; Phosphate ester
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

AP-Q curves via check valve, with closed throttle (type MK)

MK6 MK 8 MK15  MK20 s MK25
- - 3 -
% 2 Mk10 '% 2 '% 2 MK30
/ £
| S 1 7 °
1 - 1

% //\\__/ % | AF——— % 4/ ]
g o 8 0 g 0
& 10 20 30 40 50 . 50 100 150 200 100 200 300 400

Flow (L/min) — Flow (L/min) — Flow (L/min) —
AP-Q curves via open throttle (type MG and MK)

10 ‘ 10 I T ‘
T - T T
8 [ o Size 10 8 | [Size 30

Size 6| Siz6 8  size2s
T 6 / ) 8 5 6 Size 20
o I/ / / Size 15 o
® 4 I / © 4
£ 3 £ 3
s 2 )
S 11/ - S g
2 05 // > 05
1] / 7] /
(0] [
& 0.1 " £ 0.1

0 20 40 60 80 100 120 0 100 200 300 400
Flow (L/min) — Flow (L/min) —



Unit dimensions (MKand MG are the same)

(Dimensions in mm)

L1
T 52
I @\ F
- | Q
L =7
D1
Size D2 L1 s1 $2 T1
G | Metric | NPTF SAE
6SAE 65 12
6 | GL/4 |M14X15|NPTF1/4| o/ i00 34 | saters) | 22 2 | (sar14)
8SAE 38 65 2% 36 12
8 | G3/8 |MIBXL5INPTF3/8|  (3/16) | (SAE=48) | (SAE=77) | (SAE=30) |(SAE=45)| (SAE=17)
10SAE 80 14
10 | G1/2 |M22XL5|NPTF1/2| 78" 48 | cap=03) | 30 46 | (sAE=20)
12SAE 100 16
15 | G3/4 | M2TX2 | — (11/16-12) 58 |(saE=113)| M 5 | (saE=22)
16SAE 110 18
20 61 M2 — | ggieiy) | 2 (saemno)] | 70| sae=)
NPTF1 |  20SAE 130 20
25 G11/4 Ma2x2 | N (15/8.12) 87 | (sAE=140)| 55 8 | (sAE=22)
NPTF1 |  24SAE 150 2
30 |G11/2) Magx2 | T (17/8-12) 3 (sae=160)| OO 90 | (sAE=24)
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M-SED 6...type
Solenoid Ball Valve

M-SED6...1XJ...type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 25 L/min

Contents Features

Function and configuration 02 - Direct operated directional ball valve with
Symbols 03 solenoid actuation

Specification 03 - Mounting face as per DIN24 340 A

Technical data 04 1SO 4401 and CETOP-RP 121H

Electrical data 04 - Closed port is leak-free isolated
Characteristic curves 05 - Keep switch flexibility under high pressure
Unit dimensions 06-07 - Pressure-tight chamber does not need to be

opened when changing of the coil
- Solenoid coil can be rotated through 90°
- With optional concealed manual override



Function and configuration

M-4SEW6 3/2 directional seat valve)

M-SED6 type valve is a solenoid actuation directional seat
valve. It controls the start, stop and direction of flow.

The valve consists of valve housing (1), solenoid (2), valve
seats (7) and (11) and closing element(4). The valve can be
operated without energisation of the solenoid by the manual
override(6).

The initial position of the valve (normally open "UK" or
normally closed "CK") is determined by the arrangement of
the spring (5). The chamber (3) behind closing element (4) is
connected to port P and closed towards port T. The valve is
therefore pressurebalanced with regard to the actuating
forces (solenoid and spring).

Due to the special closing element (4), ports P, A and T can be
pressurized to the maximum operating pressure (350 bar),
and the flow can be directed in both directions.

In the initial position, the closing element (4) is pressed
onto seat (11) by the spring (5), and by the solenoid (2) in the
switching position. The flow is blocked.

Ty7pe M-3SED6CK-1XJ/..

Cartridge type orifice plug(model M-.SED6.1XJ/...)
For the work status of the valve during switching

process, the flow may be over the value permitted by the valve
performance limit curve; in this case, a cartridge orifice plug is

necessary.
The orifice plug is installed in port P.

Cartridge check valve (model M-.SED6.1XJ/...)

Cartridge check valve allows the oil flows from P to A freely with no leaks

fromAto P.
One-way valve is installed on port P.

M-4SEW6 4/2 directional seat valve

With a sandwich plate, the Plus-1 plate, under the 3/2
directional seat valve, the function of a 4/2 directional seat
valve can be achieved.

Function of the Plus-1 plate:

Initial position:

The main valve is not operated. Spring (5) holds closing
element (4) on seat (11). Port P is blocked, and A is
connected to T. A pilot line is provided from A to the large of
pilot spool(8), which is therefore unloaded to tank. the
pressure applied via P now shifts balt(9) onto seat(10). This
opens the connection fromPtoBandAto T.

Transition position:

When the main valve is operating, closing element(4) is
shifted against spring (5) and pressed onto seat (10). This
results in closing of port T, while P, A and B are briefly
connected.

Switching position:

P is connected to A. Since the pump pressure acts via A on
the large area of the pilot spool(8), ball(9) is pressure onto
seat(12). B is therefore conneted to T, and P to A. Ball(9) is
plus-1 plate has a "positive ove rlap ".
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Spool symbols

Type M-3SED6UK-1XJ/..

Type M-4SED6D-1XJ/..

A A B
\ Al
al /o by a| Yo
T P T
Type M-3SED6CK-1XJ].. Type M-4SED6Y-1XJ/..
A A_B,
Nk All
a\Wrox [ Vol N\ |b al\ie /Ll Y[\ b
Specification
[y fseofe] pmogssfe] [n] ¢ ][]

3 work ports =3 Further details

4 work ports =4 in clear text

Solenoid ball valve No code = NBR seals

Size 6 =6 \ =FKM seals

Spool symbols No code = Without cartridge

10J ~ 19Jseries =1XJ check valve,

without cartridge restriction choke

Work pressure to 350bar =350 P=Without Cartridge check valve
Bl12= Orifice ®1.2 mm

Wet-pin solenoid with detachable coil =C B15= Orifice ®1.5 mm
B18= Orifice ®1.8 mm
B20= Orifice 2.0 mm

12vDC = Gl2 _ -

24VDC - G4 B22= Orifice ®2.2 mm

110vDC = G110 K4 = Without plug

205VDC = G205 z4 = With square plug

220VDC = G220 Z5L= Square plug with light

110VAC =W110R

220VAC =W220R

With manual emergency button =N9




Technical data

Installation position Optional
. o -30 to +50 (NBR seal)

Environment temperature C 20 to +50 (FKM seal)

2/2,3/2 directional poppet
Weight |valve K8 1>

4/2 directional poppetvalve  Kg 2.3
Max operation pressure bar 350
Max flow L/min 25
Hvdraulic fluid Mineral oil suitable for NBR and FKM seal

4 Phosphate ester for FKM seal

. . o -30 to +80 (NBR seal)
Hydraulic fluid temperature range  °C 20 to +80 (FKM seal)
Viscosity range mm?®/s 2.8to 500

- Maximum permissible degree of fluid contamination:

Degree of contamination Class 9. NAS 1638 or 20/18/15, 1504406

Electrical data
Voltage type DC AC
. 110, 220
Available voltage Vv 12,24,110, 205, 220 (Only by Z5 rectifier plug)
Voltage tolerance (nominal voltage) % +10 ~ -15
Power consumption W 30
Duty cycle 100%

Switching time to ISO 6403

(installation position: Solenoid installed horizontally)

b H DC AC + rectifier
ressure |Flow - - - -
On/ms (without oil Off/ms On/ms (without oil Off/ms
.| tank pressure) tank pressure)
bar L/min
UK|CK| D Y UK,CK|D,Y| U C D |Y y,C D,Y

70 25 | 45|40 |50 50 10 15 | 45 | 40 | 45 |40 40 40
140 25 | 60 |40 |50 50 10 15 | 55 | 40 | 55 |40 40 40
210 25 |60 (4560 50 10 15 | 60 | 45 | 60 |45 40 40
280 25 | 60|45 |60 50 10 15 | 65 | 45 | 65 |45 40 40
315 25 | 65 (45|65 50 10 15 | 65 | 45 | 65 |45 40 40
350 25 | 65 (4565 50 10 15 | 65 | 45 | 65 |45 40 40

Note: switching time is related to flow direction (Pto A/Ato T);

there may be deviation for reverse flow

Switching frequency times/h Up to 15000
Type of protection to DIN 40050 IP65
Max coil temperature °C +150




Characteristic curves (Measured at t=40° C+5°C , using HLP46)

Ap-qv characteristic curves
2-position 4 directional valve
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Unit dimensions
-M-3SED6 Kk -1XJ/...solenoid ball valve
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Install the base size

1 Solenoid

2 Manual emergency button

3 Plugas per DIN43650 (can rotate for 90 degrees)
4 Space required to remove cable socket

0-ring 9.25X1.78 for port P, T, Aand B

6.1 Plug for M-3SED6UK-1XJ/..

6.2 Plug for M-3SED6CK-1XJ/..

7 Name plate.

(€}

Requirement for
mounting surface

8 Space required to remove coil
9.1 M-3SED6UK-1XJ/.. total length
9.2 M-3SED6CK-1XJ/.. total length
10 Fixing nut, Tightening torque M,=4Nm
11 Oil port B of the valve is a blind bore.
12 Valve fixing screw:

M5X50 GB/T70.1-10.9

Tightening torque M,=8.9Nm



Unit dimensions

-M-4SED6 } -1XJ/..solenoid ball valve

4 3 6.2 7 6.1 3
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1 Solenoid 8 Space required to remove coil
2 Manual emergency button 9.1 M-4SED6D-1XJ/.. total length
3 Plugas per DIN43650 (can rotate for 90 degrees) 9-2 M-4SED6Y-1XJ/.total length
4 Space required to remove cable socket 10 Fixing nut, Tightening torqueM,=4Nm
5 0-ring9.25X1.78 for port P, T,Aand B 11 Oil B of the valve is a blind bore.
6.1 Plug for M-4SED6D-1XJ/.. 12 Valve fixing screw:
6.2 Plug for M-4SED6Y-1XJ/.. M550 GB/T70.1-10.9
7 Name plate. Tightening torque M,=8.9Nm
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M-SED 10 type
Solenoid Ball Valve

M-SED10...1XJ...type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 40 L/min

Contents

Function and configuration 02
Symbols 03
Specification 03
Technical data 04
Electrical data 04
Characteristic curves 05
Unit dimensions 06-07

Features

- Direct operated directional ball with solenoid
actuation

- Mounting face as per DIN24 340 A
1SO 4401 and CETOP-RP 121H

- Closed port is leak-free isolated

- keep switch flexibility under high pressure

- Pressure-tight chamber does not need to be
opened for a change of the coil

- Solenoid coil can be rotated through 90°

- With concealed manual override, optional



Function and configuration

M-SED10 3/2 directional poppet valve

M-SED10 type valve is direct operated directional poppet
valves with solenoid actuation. They control the start, stop
and direction of flow. Thevalve consists of valve housing (1),
the solenoid (2), the valve seat (7) and (11) and the control
spool (4).

The manual override (6) allows the valve to be operated
without solenoid energization.

The initial position of the valve (normally open "UK" or
normally closed "CK") is determined by the arragement
of the spring (5). The chamber (3) behind the control
spool(4) is connected to port P and sealed against port T.
Thus, the valve is pressure-compensated in relation to the
actuating forces (solenoid and spring).

By the control spool (4),the port P,A and T can be loaded
with maximium operating pressure (350bar) and the
flow can be directed in both directions.

In the initial position, the control spool (4) is pressed
onto the seat (11) by the spring (5), it is pressed onto the seat
(7) by the solenoid (2) in spool position. The flow is blocked.

m Type M-3SED10UK-1XJ/..
~— 7 .

Type M-3SED10CK-1XJ/..

Throttle insert:

M-4SED10 4/2 directional poppet valve

With the help of a sandwith plate,the Plus-1plate, under
the 3/2directional poppet valves, the function of a 4/2
directional poppet valve is achieved.

Function of the Plus-1 plate

Initial position:

the main valve is not actuated. The spring(5)holds the
control spool(4)on the seat(11).Port P is blocked and A is
connected to T. Apart from that, one control line is
connected from A to the large area of the control spool(8),
which is thus unloaded to the tank.The pressure applied
via P now pushes the ball(9) onto the seat(10). Now, P is
connectedto B,and Ato T.

Transition position:

When the main valve is actuated, the control spool(4) is
shifted against the spring(5) and pressed onto the seat(7).
During this, port T is blocked, P, A and B is briefly connected
to each other.

Spool position:

P is connected to A.As the pump pressure acts via A on the
large area of the control spool (8), the ball (9) is pressed onto
the seat (12). Thus, B is connected to T, and P to A. The ball
(9) in the Plus-1 plate has a "positive spool overlap”.

N

o

~
N
Iy
> « o

Rl ==

The use of a throttle insert is required, if, due to the operating
conditions, flows are to be expected during the switching
procedure, which are higher than the started maximum
performance limits of the valve. The throttle is inserted into
port P of the valve.

Cartridge check valve:

The cartridge check valve allows free flow from P to A and
provides leak-free closed from Ato P.

The cartridge check valve is inserted into port P of the valve.




Spool symbols

Type M-3SED10UK-1XJ/..

Type M-4SED10D-1XJ/..

A A B
a | /Q\\Q b a | >< b
P T T
Type M-4SED10Y-1XJ/..
Type M-3SED10§K—1XJ{V\/\/ A, B
al oo\ b a b
L T
Specification
|M—: |SED|10| %lXJ:/350|C| |N| :/ | |
3 service port 3
4 service port =4 Nocode=  NBRseals
- \ = FKMseals
Solenoid ball valve
Size 10 =10 No code = Without catridge
Spoolsymbols check valve,without throttle insert
P Y P = With catridge check valve
B12= Throttle 1.2 mm
Series 10J to 19J =1xXJ B15= Throttle ®1.5 mm
(10J to 19J: unchanged installation and connegction B18= Throttle ®1.8 mm
dimensions) B20 = Throttle 2.0 mm
B22= Throttle 2.2 mm
Operating pressure 350 bar =350 i .
K4 = Din4365 sockets without plug
Wet-pin solenoid with detachable coil =C Z4 = Square plug
Z5L= Square plug with lamps
12vDC = G12
24VDC = G24
110VDC = G110
205VDC = G205
220VDC = G220
Plug rectification 110V =W110R
Plug rectification 220V =W220R

With manual override




Technical data

Installation position

Optional

-30 to +50 (NBR seal)

Environment temperature C 20 to +50 (FKM seal)
| drectionstvalve kg |26
Weight —
Two fo_ur—way Solenoidic Ke 39
directional valve
Max operation pressure bar 350
Max flow L/min 40
Hydraulic fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. o -30 to +80 (NBR seal)
Fluid temperature range C -20to +80 (FKM seal)
Viscosity range mm?®/s 2.8 to 500
Degree f conamition gy o conamnaton
Electrical data
Voltage type DC AC+ rectifier
. 110,22
Voltage version Vv 12,24,110, 205, 220 (onlgl pgssible via Z5 rectifier)
Permissible voltage(deviation) % +10 ~ -15
Input power W 30
Continuous power-on time Continuous
Switching time to ISO 6403
DC solenoid AC + rectifier
Pressure |Flow ?n/ms (without oil Off/ms On/ms (without oil Off/ms
bar L/min ank pressure) tank pressure)
UK|CK| D | Y |UKCK| D,Y UK| CK| D |Y UK, CK D,Y
70 40 |40 304035 10 10 35 | 30 | 40 |35 40 40
140 40 |40 | 30|40 35 10 10 40 | 30 | 40 |35 40 40
210 40 |45|35]45]|35 10 10 45 | 35 | 45 |35 40 40
280 40 | 4535|4535 10 10 45 | 35 | 45 |35 40 40
315 40 |50 | 35|50 35 10 10 50 | 40 | 50 |35 40 40
350 40 | 50 | 45| 50 | 45 10 10 50 | 45 | 50 |45 40 40

Note: The switching types relate to a flow of PtoAand Ato T.

With reversed flows deviations are possible.

Switching frequency Cycles/h to 15000
IP rating as per DIN 40050 1P65
Max coil temperature °C +150




Characteristic curves
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Pressure differential (bar)—
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Unit dimensions

-M-3SED10 % -1XJ/...solenoid ball valve

1
2
3
4
5

=2} 1
N —
7 o1
4 6.4
e

I ] T
° = Il [ — =
> H 1! \ \F A O
ol A
e e H— e
n .t: I3 "
; PN CLE
A ’
50.5/
2 1
wn
<
4XM6/12
i k\é Requirement for
mounting surface
'
54 3X®10.5 max
Install the base size
Solenoid 8 Space required to remove the coil

Manual override

Plug-in connector to DIN 43650 (rotatable 90°)
Space required to remove the Plug-in connector
O-rings 12X 2 for ports A,B,TA,TB

O-rings 14 X2 for port P

6.1 Plug for M-3SED10UK-1XJ/
6.2 Plug for M-3SED10CK-1XJ/
7 Name plate

9.1 Total length of M-3SED10UK-1XJ/

9.2 Total length of M-3SED10CK-1XJ/

10 Securing nut tighting torque M, =4Nm

11 Ports B and TB are a blind counterbore

12 Valve fixing screws
Internal hexagon screw: M6 x40 GB/T 70.1-10.9,
tighting torque M, = 15.5 Nm



Unit dimensions

-M-4SED10? -1XJ/...solenoid ball valve
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Install the base size
1 Solenoid 8 Space required to remove the coil
2 Manual override 9.1 Total length of M-4SED10D-1XJ
3 Plug-in connector to DIN 43650 (rotatable 90°) 9.2 Total length of M-4SED10Y-1XJ
4 Space required to remove the Plug-in connector 10 PIUS']-. Plate o
5 O-rings 12X 2 for ports A,B,TATB 11 Securing nut tighting torque M, = 4Nm
O-rings 14 X2 for port P 12 PortTBis a blind counterbore
6.1 Plug for M-4SED10D-1XJ/ 13 Valve fixing screws
6.2 Plug for M-4SED10Y-1XJ/ Internal hexagon screw: M6 X40 GB/T 70.1-10.9,
7 Name plate tighting torque M, =15.5Nm
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M-SEW 6...type
Solenoid Ball Valve

M-SEWS...3XJ...type

Size 6
Max. Working Pressure: 420/630 bar
Max. Flow: 25 L/min

Contents Features

Function and configuration 02 - Direct-acting solenoid ball valve

Symbols 03 - Mounting face as per DIN24 340 A
Specification 03 1SO 4401 and CETOP-RP 121H

Technical data 04 - Free of leakage

Electrical data 04 - Switching flexibility in

Characteristic curves 05 high-pressure state

Unit dimensions 06-07 - Replace the coil, can take pressure operation

- Solenoid coil can rotate for 90 degrees
- Manual emergency operation available



Function and configuration

M-SEW6 2-position 2/3-way solenoid ball valve
M-SEW6 type valve is a solenoid actuation directional seat valve. It controls start, stop and flow direction.

The valve consists of valve body (1), Solenoid (2), and valve element (3).

In the initial position, the spool is pressed to the seat by the spring(6). And in the switching position, it is pressed by the
solenoid(2). The force of the solenoid(2) cats by the angled lever(9) and ball(10) on the push bar(11) of the two-side seal,
the chamber between the two sealing elements is connected to port P. Thus the valve element is pressure-compensated
in relation to the actuating force(solenoid or spring). It means that the valve can be used up to 630 bar.

The manual emergency button(5) allows for the switching of the valve without solenoid energization.

Make sure that the specified maximim flow is not exceeded. If necessary, use a throttle insert to limit the flow.
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M-3SEW6 2-position 2/3-way M-4SEW6 2-position 4-way solenoid
solenoid ball valve ball valve

M-SEW6 2-position 4-way solenoid ball valve

With a sandwich plate, the Plus-1 plate, under the 3/2 directional seat valve, the function of a 4/2 directional seat valve is
achieved.

Function of the Plus-1 plate:

Initial position:

when the Solenoid is not energized, pretention of spring (6) keeps valve element (12) on valve seat (8) on the right, oil
port P is closed and port A connected to T; pressure oil supplied from oil port P push steel ball (13) to valve seat (14), upon
which oil port P is connected to B and A connected to T; besides, a control oil line is connected from oil port A acts on the
big area of control piston (15), which can be used for unloading to oil tank.

Switching position:

after the Solenoid is energized, oil port P is connected to A; pressure oil from the pump goes through the control oil line
connected from port A and acts on the big area of control piston (15); steel ball (13) is pushed to the other side of valve seat
(14), thus oil port P is connected to A and B connected to T.

Cartridge restriction choke (model M-.SEW6.3XJ/.../B...)
To restrict flow through the valve, a restriction choke can be installed.
Restriction choke is installed on port P.

Cartridge type one-way valve (model M-.SEW6.3XJ/.../P)

Cartridge type one-way valve allows oil flow in from port P and it is closed
for reverse flowing.

One-way valve installed on port P.




Spool symbols

Type M-3SEW6U-3XJ/..

Type M-4SEW6D-3XJ/..

Type M-2SEW6P-3XJ/..

A A B T
Nva AN < S 2 B
PoT T P
Type M-3SEW6C-3XJ/.. Type M-4SEW6Y-3XJ/.. Type M-2SEW6N-3XJ/..
A A B T
al /1l ¢ ’Q‘\i b al/ >< b al/ # b
P T T P
Specification
CREIAREANNORARN
2 work ports =2 Further details
3 work ports =3 in clear text
4 work ports =4
No code = NBR seals
Solenoid ball valve \Y = FKM seals
Diameter 6 No code = Without cartridge
Spool symbols one-way valve,
without cartridge restriction choke
30J ~ 39J series =3XJ P= Without Cartridge check valve
Work pressure to 420 bar =420 B12= Orifice ®1.2 mm
Work pressure to 630 bar =630 B15= Orifice ®1.5 mm
B18= Orifice ®1.8 mm
Coil replaceable (air gap type) Solenoid =M B20= Orifice $2.0 mm
B22= Orifice ®2.2 mm
12vDC = G12
24VDC = G24 K4 = Without plug
110VDC = G110 74 = With square plug
205VDC = (6205 751= Square plug with light
220VDC = G220
110VAC (Need to take rectifying plug Z5) =W110R
220VAC (Need to take rectifying plug Z5) =W220R
With manual emergency button =N9




Technical data

Installation position Optional
. o -30 to +50 (NBR seal)
Environment temperature C 20 t0 +50 (FKM seal)
Two two-way Solenoidic
directional valve Kg L5
. Two three-way Solenoidic
Weight directional valve Kg L5
Two four-way Solenoidic
directional valve Kg 23
Max operation pressure PortP, A, B bar 420
P P Port T 100
Max flow L/min |25
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. o -30 to +50 (NBR seal)
Fluid temperature range C 220 to 50 (FKM seal)
Viscosity range mm?/s | 2.8 to 500
A Maximum permissible degree of fluid contamination:
Degree of contamination Class 9. NAS 1638 or 20/18/15, 1504406
Electrical data
Voltage type DC AC
. 110, 220
Available voltage Y 12,24,110, 205, 220 (Only by 75 rectifier plug)
Allowed voltage (deviation) % +10 ~ -15
Required power W 30
Continuous power-on time % 100

Switching time in compliance with ISO 6403

DC AC50HZ
Pressure | Flow on/ms (without oil off/ms on/ms (without oil off/ms
bar L/min tank pressure) tank pressure)
u,C|D|Y uC |D,Yl U C D Y u,C D,Y
140 25 | 25|30 |25 |30 10 10 | 30 40 30 40 35 35
280 25 | 2530|2530 10 10 | 35 45 35 45 40 40
320 25 | 25|35 |25 |35 10 10 | 35 50 35 50 40 40
420 25 | 25|35 |25 |35 10 10 | 40 50 40 50 50 50
Switching frequency Time/h Up to 15000
IP rating as per DIN 40050 IP65
Max coil temperature °C +150




Characteristic curves (Measured at t=40° C%5°C , using HLP46)

Ap-qv characteristic curves
2-position 2-way solenoid ball valve
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2-position 3-way solenoid ball valve
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Ap-qv characteristic curves
Cartridge type restriction choke
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Unit dimensions

-2-position 2-way, 2-position 3-way solenoid ball valve

4 2 5
9 UJ_LL%UJ
o
© ¢ 1 3
!
| L o
\ |
| 2
0 ! i
3 | { |
b : i
I
‘ 15
-
Tr T
1 H—F— Hl 1w
©
Q e 8
HIZ:0 >N
[ S
18 72
107 (=] 0.01/100mm]
8 7
64
54.5 Requirement for
40.5 9 mounting surface
ﬁ\r N2\
N2, i 40.5
N2/ H
-1 | NS ,J‘F 0
° ” | :
SN NI 1
D =4
‘ 0o
Ol i
g ™
10
. Iy I"Nj
1 Solenoid 4x®7.6 max I
2 Manual emergency button
3 Plug as per DIN43650 (can rotate for 90 degrees)
4 Remove space needed for Solenoid coil.
5 Lock nut, tightening torque M,=4Nm
6 Remove space
7 Name plate.
8. Oil port Aand B use O ring 9.25X1.78, P uses O-ring 10X 2
9. Valve securing screw: M5X45 GB/T70.1- class 10.9, Tightening torque M,=8.9Nm

10 2-position 2-way directional valve has oil port A and B which are blind holes;
3/2 directional poppet valve has oil port A and B which are blind holes.




Unit dimensions

-2-position 4-way solenoid ball valve

4

N

0
p w \
\
! EE F:‘:\i
i Lﬁ [
© I i
g | |
o .
T T T ﬁ
i AT —
o L
I ‘ I
T
2 | —
3 T
Lo T
2o 1)
<
[ =
18 62.5
107
64
54.5
405 10
PN -
-
- | A, | W 0
5| R\ F—+ o
2 |
D= LJ
— 1 NN TG
1 Solenoid
2 Manual emergency button
3 Plug as per DIN43650 (can rotate for 90 degrees)
4 Remove space needed for Solenoid coil.
5 Lock nut, tightening torque M,=4Nm
6 Remove space
7 Name plate.
8 Connecting valve body
9 OilportAandBuseOring9.25X1.78, P uses O-ring 10 X2

Requirement for
mounting surface

32.5

40.5
27.8
4xM5;10 19
Valve securing screw 10.3
& | dr e
s | B 8
Lo Pé—,v;%* &
I A ©
ol BN
4xd7.6 max Sl wl

10 Valve securing screw hole, M5X 90 GB/T70.1-10.9, Tightening torque M,=8.9Nm
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M-SEW 10...type
Solenoid Ball Valve

M-SEW10...1XJ...type

Size 10
Max. Working Pressure: 420/630 bar
Max. Flow: 40 L/min

Contents

Function and configuration 02
Symbols 03
Specification 03
Technical data 04
Electrical data 04
Characteristic curves 05
Unit dimensions 06-07

Features

- Direct-acting solenoid ball valve
- Mounting face as per DIN24 340 A

1SO 4401 and CETOP-RP 121H

- Free of leakage
- Keeping switching flexibility in

high-pressure state

- DC Solenoid of removable coil
- Solenoid coil can rotate for 90 degrees
- Optional manual emergency operation



Function and configuration

M-SEW10 2-position 3-way solenoid ball valve

M-SEW10 type valve is a solenoid actuation directional seat valve, it controls start, stop and flow direction. The valve main
consists of valve body (1), Solenoid (2), and valve element(3).

In the initial position, the spool is presseed to the seat by the spring(6), and by the solenoid(2) in the switching position.
The force of the solenoid(2) acts by the angled lever(9) and the ball(10) on the push bar(11) with two-side seal. The
chamber between the two sealing elements is connected to port P. Thus the valve element is pressure-compensated in
relation to the actuating force(solenoid or spring). It means that the valve can be used up to 630 bar.

The manual emergency button(5) allows for the switching of the valve without solenoid energization.

Make sure that the specified maximim flow is not exceeded. If necessary, use a throttle insert to limit the flow.

T

[ s) |

HHNH i |
i
I

11
10 E
8 9 0 ! 1
11 7
6 14 1
10 / 13 ﬁ I
9 ININ 3 fil
7 Ve oA 1 fAald
T [ v
A T P
g A
M-3SEW10 2-position TEE solenoid M-4SEW10 2-position 4-way solenoid
ball valve ball valve

M-4SEW10 2-position 4-way solenoid ball valve

With a sandwich plate, the Plus-1 plate, under the 3/2 directional seat valve, the function of a 4/2 directional seat valve is
achieved.

Function of the Plus-1 plate:

1). Initial position:

when the Solenoid is not energized, pretention of spring (6) keeps valve element (12) on valve seat (8) on the right, oil
port P is closed and port A connected to T; pressure oil supplied from oil port P push steel ball (13) to valve seat (14), upon
which oil port P is connected to B and A connected to T; control oil line is connected from oil port A acts on the larger area
of control piston (12), which can be used for unloading to oil tank.

2). Switching position:

after the Solenoid is energized, oil port P is connected to A; pressure oil from the pump goes through the control oil line
connected from port A and acts on the larger area of control piston (12); steel ball (13) is pushed to the other side of valve
seat (14), thus oil port P is connected to A and B connected to T.

Cartridge restriction choke (model M-.SEW10.1XJ/../B...)
To restrict flow through the valve, a restriction choke can be installed.
Restriction choke is installed on port P.

Cartridge type one-way valve (model M-.SEW10.1XJ/../P)
Cartridge type one-way valve allows oil flow in from port P and
itis closed for reverse flowing..

One-way valve installed on port P.




Spool symbols

Type M-3SEW10U-1XJ/..

A

a O\\a | bO

P

Type M-3SEW10C-1XJ/..

T

Type M-4SEW10D-1XJ/..

pl T
Type M-4SEW10Y-1XJ/..

a >(a“bv -

Ay AL B
A a \\b A av b b
a
a Qo ol It Y
pl Ty
Specification
(M1 [sew]o] qweg fu] [n] 7] |-
3 work ports =3 :
Further details

4 work ports =4 in clear text
Solenoid ball valve No code = NBR seals
Nominal size 10 =10 v = FKM seals
Spool symbols No code=  Without cartridge
10J ~ 19J series th d one-way VslV:’
(10J to 19J: unchanged installation and W'E Ou.trc]artn ot r.zsmc:onkc ol ¢
connection dimensions) P= W'th;EcarmOrg.?c 2:1 2\/:::
Work pressure to 420bar =420 Bls; Or:f;iz ch.S mm
Work pressure to 630bar =630 B18= Orifice ®1.8 mm

) . . B20= Orifice 2.0 mm
Replaceable coil (air gap type) Solenoid =M B22 = Orifice 2.2 mm
12vDC = Gl2 K4 = Without plug
24VDC = G24 74 = With square plug
110VDC = G110 Z5L= Square plug with light
205VDC = G205
220VDC = G220
110VAC =W110R
220VAC =W220R
With manual override =N9




Technical data

Installation position

Optional

Environment temperature °C

-30 to +50 (NBR seal)

-20 to +50 (FKM seal)

Two tee Solenoidic directional valve

Weight 2.0 Two four-way Solenoidic directionalj(g 35
valve )
Max operation pressure PortP, A B bar 420
Port T 100
Max flow L/min | 40
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. o -30 to +50 (NBR seal)
Fluid temperature range C 220t +50 (FKM seal)
Viscosity range mm?/s| 2.8 to 500
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1504406
Electrical data
Voltage type DC AC
Available voltage \Y 12,24,110, 205, 220 (légiyzﬁg 75 rectifier plug )
Allowed voltage (deviation) % +10 ~ -15
Required power W 30
Continuous power-on time % 100
Switching time in compliance with ISO 6403
Pressure |Flow p¢ ACSOHZ
' onjme without oiofyms | ool ithoutal oy
bar L/min
U C D Y |[yC | DY | U C D Y U C D Y
140 40 20 | 40 | 20 | 40 12 17 20 | 40 | 20 | 40 | 60 |45 40 |50
280 40 25 | 45 | 20 | 45 12 17 20 | 45 | 25 | 45 | 60 |45 45 |55
320 40 25 | 45 | 20 | 45 12 17 25 | 45 | 25 | 45 | 60 |45 45 |55
420 40 30 | 45| 20 | 50 12 17 25 | 45 | 25 | 50 | 60 |45 45 |55
Switching frequency Time/h Up to 15000
IP rating as per DIN 40050 IP65
Max coil temperature °C +150




Characteristic curves (Measured at t=40° C+5°C , using HLP46)

Dp-qu characteristic curves Ap-qv characteristic curves

3/2 solenoid ball valve 2-position 4-way solenoid ball valve
;[C 30 34 /. ;[: 30 14
8 25 8 25
£l 4 2 Y/
= 2 = 7L/L y
'ag 20 7 ‘E 20
5 I 5 P
o 15 v 15
£ 7 £
e 10 ® 10 y
2 2
g s g os
o o ,
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Flow (L/min)— Flow (L/min) —
1M-3SEW10C..,PtoA 1M-3SEW10Y..,AtoT
2M-3SEW10C...,AtoT 2 M-3SEW 105...,Pt0A
3M-3SEW10U...,PtoA 3M-3SEW105..,PtoB
4M-3SEW 10U ...,AtoT 4 M-3SEW 105...,BtoT
Ap-qv characteristic curves Ap-qv characteristic curves
Cartridge check valve Cartridge type restriction choke
T + 600 B12 B15 518
S 10 8 500 / // /
] ]
3 g 7 Vi 7 B20
§ é 400 / / /
2 6 £ 300
S fS / / B22
L 4 £ 200 /
2 2 v
g 2 £ 100 >
—
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Flow (L/min)— Flow (L/min)—



Unit dimensions

-2-position 3-way solenoid ball valve

4
0 mmyu_u
o
wn |
|
|
(2]
5 |
—
// 1
|
[T
1\‘ ‘\1
° Al
[32] | |
isv-2atl i
L
18
(7] 0.01/100mm |
| Finish machining
h of mating parts
¥
g Install the base size
< |© I | | -
SIS "” i ) P El4><Ms;12
R € 3X10.5 max
¥
37.3
50.8
1 Solenoid 54
2 Manual override
3 Plug as per DIN43650 (can rotate for 90 degrees)
4 Remove space needed for Solenoid coil
5 Lock nut, tightening torque M,=4Nm
6 Remove space
7 Name plate
8 Oil portA. B. TAuse O-ring 12X2, Oil port P uses O-ring 14 X2
9 Valve securing screw, M6 X40 GB/T70.1- class 10.9, Tightening torque M,=15.5Nm



Unit dimensions

-2-position 4-way solenoid ball valve

2
LQ
S U,LJJ_\‘?A—J_U
|
L
|
|
o
2 |
// 1
\
[uny —
[l
T \‘\
|
@ N
2 Il Il
] [
I I
| A )|
LU 88
95.6
116.5
73
61.5
54
’<—>
By
& 7 B
7Nt
S|l ) ) j}iBf:l i ‘
| /7 | N 4 NN I J
241 L.
1 Solenoid
2 Manual override
3 Plug as per DIN43650 (can rotate for 90 degrees)
4 Remove space needed for Solenoid coil
5 Lock nut, tightening torque M,=4Nm
6 Remove space
7 Name plate.
8 Connecting valve body
9

[£7]0.01/100mm

10

Finish machining
of mating parts

= Install the base size

46

>
3.2

16.7

Oil port A,B,TA use O-ring12 X 2, Oil port P uses O-ring 14 X2
10 Valve securing screw, M6X90 GB/T70.1- class 10.9, Tightening torque M,=15.5Nm

P 4X M6;12
B

| 4X $10.5 max
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M-SR...type
Plug In Check Valve

M-SR...1XJ...type

Sizes 8, 10, 15, 20, 25, 30
Max. Working Pressure: 315 bar
Max. Flow: 400 L/min

Contents Features
Configuration 02 - Installation in manifold blocks
Specifications 02 - Leakage-free closure in one direction
Technical data 03 - Various cracking pressures, optional
Characteristic curves 03-04
Cavity dimensions: 05-06

Symbol

O+



Configuration

\\A

Y,

AIIIIEIY
SRS

L-0.1

Right angled
check valve cartridge

Straight line check valve cartridge
1-Seat frozen in at -60 °C

2-Stroke

(1)-Dimensions below

Size L
8 36.3
10 39.3
15 45.8
20 55.3
25 74.3
30 83.3

Specifications
el | [ g [+
| Further details in clear text
Plug in check valve
No code = NBR seals
size 8 = \' = FKM seals
size 10 =10
size 15 =15 xJ = Series 10J to 19J
size 20 =20 R X
size 25 =25 (10J to 19J: unchanged installation and
size 30 =30 connection dimensions)
00=  Without spring (not with straight line check valve)
02= Crack pressure 0.2bar
Right angled check valve cartridge =KE _ P
Straiht li heck val rtridee =KD 05= Crack pressure 0.5bar
raight fine check valve cartridge = 15= Crack pressure 1.5bar
30= Crack pressure 3bar
50= Crack pressure 5bar




Technical data

Max. operating pressure bar |315
Crack pressure bar |see characteristic curves
Max. flow-rate L/min see characteristic curves
Viscosity range mm?/s  |2.8t0380

. -30 to +80 (NBR seal
Fluid temperature range °C 0 ( seal)

-20 to +80 (FKM seal)

Fluid

Mineral oil suit for NBR and FKM seal

Phosphate ester for FKM seal

Degree of contamination

Maximum permissible degree of fluid
Class 9. NAS 1638 or 20

18/15, 1504406

contamination:

Size 8 10 15 20 25 30
Weight: Right angled check valve cartridge Kg 0.03 0.05 ]0.08 [0.14 |0.32 ]0.47
Straight line check valve cartridge Kg 0.05 0.05 [0.1 |02 025 |03
Characteristic curves (Measured at t=40°C £5°C , using HLP46)
Right angled plug in check valve
Size 8 Size 10

Lo L

g . 50_L—1 5 10 B

g . |~ g° = 30
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é —| /// L1 E 6 // 15

° 4 _— T 5 4 —

2, —] L L—T1 00 @ — 00

2 5] 02 —= 2 2

g . — g P —

a 10 20 30 35 a 0 10 20 30 40 50

Flow (L/min) — Flow (L/min) —

1 Size 15 1 Size 20

§ 10 50 g 10 ™

~ 8 = 8

£ — £

g 68— o 6 0

£ L —] £

T 4 — 15 T 4

£ — %4 O =

2 051 02 2 S L —

a0 20 40 60 80 100 120 & 0 50 100 150 200

Flow (L/min) — Flow (L/min) —

' Size 25 t Size 30

- 10 — 10

8 50 8 50

= 8 =8

g ] 3

§ —— 30 é (30—

£ 4 — 75 £ 4

g 5 _—1 /____.._’-/O S ) __——%

2 S 05 2 2 | 05 I—

é 0 - :-l ~ % 0 ]
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Flow (L/min) —

Flow (L/min) —



Characteristic curves
Straight line plug in check valve

Pressure differential (bar)— Pressure differential (bar)—

Pressure differential (bar)—

o =2 N W s> 0 oN

= N W s~ 00 ON

o

= N w > O o~

Size 8

(Measured at t=40°C £5°C , using HLP46)
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Size 25
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Pressure differential (bar)— Pressure differential (bar)—

Pressure differential (bar)—
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/
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3
s
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Cavity dimensions: (Dimensions in mm)
Right angled plug in check valve

m
g ®D1
IS}
= 02— (8)
1.6 =
=
w| © ®D3H8 A
[ t
s
gz v
S 2 © Outlet dimension
- § § V e range
HOEE V
S Jr g x
\ s
ZunZ
®D4
PD5H7
. |Plug screw |Gasket
Size éD1| D2 ®D3H8 |®D4 |®D5H7|T1+0.2/0 |T2 |T3 |T4 |T5 |T6 |T7 |X
JB1001 JB982
8 M18X1.5 |18 27 |M18X1.5 (14 8 13 47.5 46.5(37.5|23 |17 |14 |7 18
10 |M22X15 |22 32 |M22X1.5(18 10 |17 52.5 51.5/42.5]25 |19 |16 |7 19
15 |M27X2 27 37 [M27X2 |24 15 |22 61 60 |49 (28 |22 |18 |8 24
20 |M33X2 33 44 |M33X2 |30 20 |28 72.5 71 |57.5(28 |24 |20 |8 |30
25 |M42X2 42 55 |[M42X2 |38 25 |36 93.5 91 |75.5(32 |27 |22 |9 43
30 |M48X2 48 62 |M48X2 |44 30 |42 104.5 102 |84.5|38 |30 |24 |9 48




Inserted hole dimensions: (Dimensions in mm)
Straight line plug in check valve

] D6
N PD5
- & D4 |
16 7 | @
i 4
7= 0k
|
©
& -~
o
o BT \/// %
V ©
\
%{M/
®D2
oot Glo0cz]A
Size  |®ODIH7 |®D2 |®D3H8 |®DA” D5 [D4? D52 |oD6
8 13 8 14 G3/8 17.1 M18X1.5 18.4 28
10 17 10 18 G1/2 214 M22X1.5 22.4 34
15 22 15 24 G3/4 26.8 M27X1.5 27.4 42
20 28 20 30 Gl 33.8 M33X2 33.5 47
25 36 25 38 Gl 1/4 42.5 M42X2 42.5 58
30 48 30 44 Gl 1/2 48.5 M48X2 48.5 65
Size T19, T2 T3 T4 T5 T6 z Poppet stroke
8 32.8 30.8 |22.8 18 12 16 0.05 4
10 38.8 36.8 |28.8 21 14 19 0.05 4
15 48.4 46.4 |36.4 27 16 21 0.05 5
20 59 57 44 29 18 24 0.05 5
25 73 71 55 39 20 26 0.1 7
30 83 81 63 42 22 28 0.1 7
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RVP...type
Check Valve

RVP...1XJ...type

Sizes 6, 8, 10, 12, 16, 20, 25, 30, 40
Max. Working Pressure: 315 bar
Max. Flow: 600 L/min

Contents

Function and configuration 02
Specification 02
Characteristic curves 03/
Technical data 03

Dimensions of appearance and connection 04

Features

- Taper seat
- Sub-plate mounting
- Various cracking pressures, optional

Symbol

PL A\ P2



Function and configuration

RVP type check valve is used to allow fluid flowing in one direction and leakage-free closure in opposite
direction. When fluid flows via port P1, fluid push poppet(2) to move right way overcoming the spring(3),
then connects the chamber P1 and P2. When fluid flows P2 to P1, poppet(2) moves left way and then the
check valve closes.

1 Housing
2 Poppet

7 3 Spring
\ ] 4 spring seat
! (¢ 50-ring

[ | :
| 1] 6 Retaining ring
j} 7 0O-ring
[>

5
\‘\lﬂ

o B

Specification
(e 7 Juwy |+

heck val | Further details in clear text

Check valve
. No code = NBR seals

Sup-plate mounting v - FKM seals
Nominal size 6 -6 10J= Series 10J to 19J
Nominal size 8 -3 (10J to 19J: unchanged installation and
Nominal size 10 -10 connection dimensions)
Nominal size 12 =12
Nominal size 16 =16
Nominal size 20 =20
Nominal size 25 =25
Nominal size 30 =30
Nominal size 40 =40




Characteristic curves (Measured at t=40°C +5°C , using HLP46)

RVP6...up to RVP16...

20
18 Flow: P1 to P2
Ja
16 é‘ Pressure difference P dependent on flow
Q Curve (Measured at v=38mm?/s t=43°C )
14 I (Crack pressure: 0.5bar)
[
nHE |
=]
S L RVP20...up to RVP40...
10 c% / Q\(ﬁl 10
1 il 1 H [
5 slof / 5 i 3
= [N = S Q
: 5 E S
3 6 ’ 5 6 < e bl
g @ &
£ i %
e N AT A et
2 M 2 A A
g 2 g 2 ==
£ # M & AL T
=
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300 350 400 450 500 550 600
Flow (L/min) — Flow (L/min) —
Technical data
Nominal size 6 | 8 [10 [ 12 [ 16 [ 20 ] 25 [ 30 | 40
Max. operating pressure bar To 350
Crack pressure bar 0.2,0.5,1.5,3,5
Viscosity range mm?/s | 2.8 to 500
Fluid temperature range °C -20 to +80
Fluid Mineral oil, Phosphat ester
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15, 1S04406




Dimensions of appearance and connection

0 b {£7]0.01/100mm
0.8
P1 ? P2A\ h V4 j
{H} +—h sz Requirgment for .)J
mounting surface i
4} I R T “x”
T oo 0 P 6XA; (B)
< Z o
L 0 = (h=
2x0s L5 0H2 R &
] 1
Dimensions of J—LE
mounting surface

Size A;(B) C D E F H J K L
RVP6 M6;(12) 8 11 6.6 16 - 19 41.5 43
RVP8 M6;(12) 10 11 6.6 20 - 35 63.5 66.8
RVP10 M6;(12) 12.5 11 6.6 25 - 335 70 72
RVP12 M6;(12) 16 11 6.6 32 - 38 80 84
RVP16 M8;(12) 22.5 14 9 45 38 76 104 107
RVP20 M8;(16) 25 14 9 50 47.5 95 127 131
RVP25 M10;(20) 27.5 18 11 55 60 120 165 169
RVP30 M12;(24) 37.5 20 14 75 71.5 143 186 190
RVP40 M12;(24) 50 20 14 100 67 133.5 | 192 196
Size M N (o] P S R(O-ring) T V] Weight(kg)
RVP6 28.5 41.5 1.6 16 5 7X15 6.4 T 0.2
RVP8 335 46 4.5 25.5 7 12X2 14.3 7 0.4
RVP10 38 51 4 25.5 10 12X2 17 8 0.5
RVP12 44.5 57.5 4 30 12 15X2 21 7 1
RVP16 54 70 11.4 54 16 20.29X2.62 14 9 2.1
RVP20 60 76.5 19 57 20 25X3 16 10 3.3
RVP25 76 100 20.6 79.5 25 32X3 15 11 5.8
RVP30 92 115 23.8 95 30 34.52X3.53 15 13 10.3
RVP40 111 140 25.5 89 40 48X3 16 18 17.9
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S...type
Check Valve

S...type

Sizes 6, 8, 10, 15, 20, 25, 30
Max. Working Pressure: 315 bar
Max. Flow: 450 L/min

Contents

Function and configuration
Specification

Technical data

Characteristic curves

Unit dimensions of threaded connection
Unit dimensions of sub-plate mounting

02
02
03
03
04
05

Features

- Poppet valve seat
-Threaded connection and sub-plate mounting
- Various cracking pressures, optional

Symbol

—O™

P1



Function and configuration

S type check valve is used to allow fluid flowing in one direction and leakage-free closure in the
opposite direction. When fluid flow via port P1, fluid pushes poppet (2) to move overcoming the
spring(3), and connects chamber P1 and P2. When fluid flows from P2 to P1, poppet (2) moves left
and the check valve closes.

For check valves without a spring, the fixed position should ensure that the poppet will remain at the
closed position.

\ \ 1. Housing
2727 2. Poppet spool

3.Spring
4. Spring seat
5. Steel wire retaining ring

\ A
—
Qﬁ‘

Vs

Specification
sl L L Lo [ [+
|
| Further details in clear text
Check valve Only for sub-plate mounting
No code = NBR seals
Nominal | Threaded | Sub-plate v B FKM seals
sizes | connection | mounting
6 =6
) =3 Only for threaded connection
— — 1= G thread
10 =10 =10 = Metric thread
15 =15
20 =20 =20
25 =25 -0J= Threaded connection revision index
30 =30 =30 -2XJ= Sub-plate mounting series 20J to 29J
(20J to 29J: unchanged installation and
connection dimensions)
For threaded connection =A
For sub-plate mounting =P 0 = Without spring
1= Crack pressure 0.5 bar
2 = Crack pressure 1.5bar
3 = Crack pressure 3bar
5= Crack pressure 5bar




Technical data

Size 6 8 10 15 20 25 \ 30
Max. flow-rate L/min 15 30 40 120 200 300 | 400
Max.operating pressure  |bar 315,210 (NPTF1 1/4,NPTF11/2)

Crack pressure bar 0.5;1.5;2;3;4;5

Fluid Mineral oil ; Phosphate ester

Fluid temperature range |°C -30 to +80

Viscosity range mm?/s |2.8to 500

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Characteristic curves

Pressure differential (bar)—

Pressure differential (bar)— Pressure differential (bar)—

Pressure differential (bar)—

AN wh oo~
\—‘Nl‘w o
£
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Size 6

—

Flow (L/min) —

Size 10

6 8 10 12 14 16 18

o

2 —1 0

10 20 30 40 50
Flow (L/min) —

Size 20

60

—

/\O
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Unit dimensions of threaded connection

D1 D1
\ \ /; i\
[ =
e - — = A
S N
== =
T1 T !
L1 AlF
Size 6 8 10 15 20 25 30
G G 1/4 G 3/8 G 1/2 G 3/4 G1 Gl 1/4 Gl 1/2
Metric|M14X 1.5 M18X1.5 M22X1.5 M27X2 M33X2 M42X2 M48X2
Dl \NpTF [NPTF1/4 NPTF3/8  [NPTF12 |— - NPTE1 1/4 [NPTF1 1/2
SAE 6SAE 8SAE 10SAE 12SAE 16SAE 20SAE 24SAE
(9/16-18) (3/4-16) (7/8-14) (1 1/16-12) |(1 5/16-12)|(1 5/8-12) |(1 7/8-12)
H1 22(SAE=28) 28(SAE=34.5) |34.5 41.5 53 69 75
L1 58(SAE=68) |58(SAE=70) |72(SAE=85) |85(SAE=98) |98(SAE=108) |120 (SAE=130)|132(SAE=142)
T1 12(SAE=14) |12(SAE=17) |14(SAE=20) |16(SAE=22) |18(SAE=22) |20 (SAE=22) |22(SAE=24)
A/F 19(SAE=24) 24(SAE=30) (30 36 46 60 65
Weight(kg) |0.1(SAE=0.23) |0.2(SAE=0.29) |0.3(SAE=0.35) |0.5(SAE=0.58) |1(SAE=1.1) |2(SAE=2.2) |2.5(SAE=2.7)




Unit dimensions of sub-plate mounting

.
T ==
——
i,
A
hd
L5 L4
& o] |
L —
L6
L7
L3 L2
L1

[Z710.01/100

Requirement for
mounting surface

B2

Size| Bl | B2 L1 L2 L3 L4 L5 L6 L7 H D1 T
10 | 8 |66.7| 78 |429| 18 | 286 | 7.2 - | 318 71 | ®13| 23 | 17.12X2.62 2
20 | 102 | 794 | 101 | 60.3 | 23 381|111 | - |445| 108 | 22| 24 | 28.17X3.53 43
30 | 120 | 96.8 | 128 | 84.2 | 28 |50.8|16.7 | 42.1 | 62.7 | 110 | ®30 | 25 | 34.52X3.53 77

O-ring Weight(Kg)
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SV/SL...type

Hydraulic Operated

Check Valve

SV/SL...4XJ...type

Sizes 10, 16, 20, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 550 L/min

Contents

Function and configurations 02
Symbols 02
Specifications 03
Technical data 03
Characteristic curves 04
Unit dimensions 05-06

Features

- For sub-plate mounting,

porting pattern conforms to DIN 24 340 Form D,
ISO 5781

- For threaded connection

- With or without drain port

- With or without unloading function
- 4 cracking pressures



Function and configuration

SV and SL type valve is a hydraulic pilot operated check valve of poppet type design which may be opened
to permit reverse flow. It isused for the isolation of operating circuits under pressure, to preventa load
from falling or creeping movements of hydraulically locked-in actuators. The valve consists of valve housing
(1), poppet (2), compression spring (3), control spool (4) as well as a optional pre-opening ball poppet valve (5).

Type SV

The valve permits free-flow from A to B. In the reverse direction, the poppet (2) is held firmly on to its seat
in addition to the spring force by the system pressure.

By applying pressure at control port X the control piston (4) is moved to the right. This lifts the poppet (2)
from the seat, then fluid flows from B to A.

In order to ensure the valve opens due to the pressure applied to the control piston (4) a certain minimum
pilot pressure is necessary.

This valve has a additional decompression feature. When pressure is applied at control portX the control
piston (4) is pushed to the right. The ball poppet(5.1) leaves first then the poppet (2) leaves from the seat. Now
the valve may also have a flow from B to A.

Because of the pre-opening there is a dampened decompression of the fluid under pressure to avoid

possible pressure shocks.
Type SL...

The function of this valve corresponse to the valve SV. The difference is the additional leakage port Y. The annular
area of the control piston (4) is separated from port A. The pressure at port A only effects area A4 (9) of the
control piston (4).

8 4 1 672 5,51 3 8 419 62\ 3
/ % 6 AreaAl
NN %
% gz 7 Area A2
% = 8 AreaA3
9 Area Ad
X A 7B X YA "B
Symbols
A B Symbols type SV
ﬁ Type SV..PA.-4XJ/...

(without drain port, with pre-opening)

Iy Symbols type SL
A B Type SL..PB.-4XJ/...
X (with drain port, without pre-opening)



Specification

HEEEEEDANE
Further details in clear text
No leakage port =V
. _ No code = NBR seals
With leakage port =L
vV = FKM seals
'ype SV SL For threaded connection
Connected| ~ | p | o | p No code= Inch
pQrt 2 = Metric
Size Code
Size 10 | =10 | =10 | =10 | =10 4XJ =Series 40J to 49J
Size 16 =15 - =15 - (40J to 49J: unchanged installation
Size 20 | =20 | =20 | =20 | =20 and connection dimensions)
Size25 | =25| - | =25 - 1= Cracking pressure: Size 10 =1.5bar
Size 32 | =30 | =30 | =30 | =30 Sizel6/20  =2.5bar
Sub-plate mounting =P - ; 3i2e25/32 - 2;5bar
2= Cracking pressure: Sizel0 =3bar
Threaded connection =G Size16/20 =5bar
.
With pre-opgmng(standard version)  =A 3= Cracking pressure: Sli§216/20 =7.5baar
No pre-opening B Size25/32 =8bar
4= Cracking pressure: =10bar
Technical data
Nominal size 10 16 20 25 32
Weight Sub plate mounting kg 2.1 4.7 7.8
Threaded connection kg 2.5 57 57 10 10
Installation position Optional
Flow direction From A to B free, from B to A through opening
Operating pressrure bar To 315
Port pilot pressure bar 5to0 315
Control capacity -Port X cm’ 2.5 10.8 10.8 19.27 19.27
-Port Y(only type SL) | cm’® 2 9.6 9.6 175 175
Control area-area Al cm’ 1.33 3.46 3.46 5.72 5.72
-area A2 cm’  [0.33 0.7 0.7 1.33 1.33
-area A3 cm’ 3.8 10.17 10.17 16.61 16.61
-area A4 cm’  [0.79 1.13 1.13 1.54 1.54
Viscosity range mm?/s | 10 to 800
. R -30 to +80 (NBR seal)
Fluid temperature range C 20 to +80 (FKM seal)

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406




Characteristic curves (Measured at t=40°C £5°C , using HLP46)

AP-Q curves - sub plate mounting AP-Q curves - threaded connection
2 2 .
128 Size 10 12 Size 10 Ato B Cracking pressure
824 8 24 1 15b
o) £ .Sbar
520 s 20
£ LT = 2 3bar
o 16 7 o 16 7
£ 10 14— y € 15 /// 3 6bar
; s —— 13— l/// ; s 3 > 4 10bar
é 4 — | 2/‘1‘/,/ é 4 2_—1~ R
4 - <] T
a — o —— Bto A
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Flow (L/min) — Flow (L/min) —
20 20— .
Size 20 Size 16 and 20 Ato B Cracking pressure
1475 — 1175
5 — 5 1 2.5bar
S 15 4_L— g 15 4
o o 2 5bar
g 10 | — 2 10
L T — — g 75 3+ 3 7.5bar
5 5 |2 +— s 5 2 A —1- 4 10bar
525 7 j— = s 25— —— A
*g — L L —] *g — _ - ---
S o S == BtoA
50 100 150 200 250 300 350 50 100 150 200 250 300 350
Flow (L/min) — Flow (L/min) —
8 .
1 1: Size 30 L 1? Size 25 and 30 — Ato B Cracking pressure
© ©
X3 =) —1 L] 1 2.5bar
s 12 4 = s 12 B3 —T
£ 10 ? E 1051 = 2 5bar
g 5 o 5 sl — 3 7.5bar
£ 2 5 sl 2l ——T 2
o S P s °HF a—— 4 10bar
5 4l 5 4=
g = —1 ﬁ - J! R
£ o I & T BtoA
100 200 300 400 500550 0 100 200 300 400 500550
Flow (L/min) — Flow (L/min) —
Control pressure-load pressure curves
120 Without pre-opening 120 With pre-opening
3 T 1 Tolerance range
1100 b4 L100 .
5 A7 S /4' 2 Limit value
£ 80 AR < 80 =
g z [ o 4 | 3 Poppet
> 60 // f 7 60 = 1 .
$ 40 Y H 8 40 {/ S al 4 Pre-opening ball
a | a
S 20 il S 20 / i poppet valve
= I £ — I
S | o) |
© 0o 6 12 18 24 3033 © 0 6 12 18 24 3033
Load pressure (bar) — Load pressure (bar) —



Unit dimensions

- sub-plate mounting valve

Requirement for
mounting surface

(Dimensions in mm)

1 Port Y with valve type "SL"
(with valve type "SV" this
portis closed)

2 Name plate

3 Locating pin

4 O-rings

Size 10

-PortsAand B 17.12X2.62

- Ports Xand Y 10X 2.5 Size 20
-Ports Aand B 24X 3

-Ports Xand Y 10 X 2.5 Size 32
-PortsAand B34X3

- Ports Xand Y 10X2.5

5 Valve with cracking pressure
versions "1" and "2"
(dimension L2)

6 Valve with opening pressure
versions "3" and "4"
(dimension L3)

7 6valve mounting holes
with type SV/SL 30

[N
T
ol |
I \Aé Fﬁ
Type |Size | L1 L2 |L3 L4 |L5 |L6 L7 L8 |[L9 L10 !
10 |100.8 |15.5|15.5 |87.8|13 |42.9 (185 |7.2 |35.8 |- | 4
N 20 |135 17.7|47.7 (117 |18 |[60.3 |27.5 [11.1 |49.2 |- LLB’
32 |156.1 |36.1|46.1 [134 |22.1(84.2 |39 |16.7 |67.5 - L11]
10 |100.8 |15.5|15.5 |87.8|13 429 |18.5|7.2 |35.8 |21.5 _L12_
SL 20 |135 17.7|47.7 117 |18 |60.3 |27.5 |11.1 |49.2 |39.7
32 |156.1 |36.1|46.1 |134 |22.184.2 |39 16.7 |67.5 ﬁ
Type |size |L11 L12 |L13 |Bl B2 B3 B4 B5 H1 H2
N 10 215 |- 31.8 |84 66.7 |46 58.8 |- 51 29
20 20.6 |- 445 1100 |79.4 |63.5 |73 - 70 37
32 24.6 |42.1 |62.7 (118 |[96.8 |75 92.8 |- 85 42.5
SL 10 215 |- 31.8 |84 66.7 |46 58.8 |7.9 51 29
20 20.6 |- 445 1100 |79.4 |63.5 73 6.4 70 37
32 246 |(42.1 |62.7 |118 |96.8 |75 92.8 |3.8 85 425




Unit dimensions (Dimensions in mm)

-threaded connection valve

o N
T T T T T T
PN S \af
I [ 11 | 4
e NG D 7] | < Ll |
Y N ! SN \
i N || \
[ 11 |
I I I |
h L2 ®11H13 H e
L1 L3 5 “’ B1
6
L5 L4
L6 L10
L8 1 Port Y with valve type "SL"
7 L7 5 (with valve type "SV" this port is
~ X ‘ B ‘ closed)
Fj‘,\ﬁ\ T | | 2 Name plate
,q‘l N %‘7 JL/ 5 Valve with cracking pressure
B 1‘ @ versions "1" and "2" (dimension L2)
] [ 6 Valve with cracking pressure
— LH; - } o versions "3" and "4" (dimension L3)
1 | 7 2 valve mounting holes
N I
aw T
T s e p
1 orts
i LT .
Y 7 Type | Size AB X,V

10 | G1/2  M22X1.5
16 | G3/4 M27X2

SV 20 | G1 M33X2 MlG41>i41 5
25 G11/4 M42X2 ’
32 G11/2 M48X2
10 | G1/2  M22X1.5
16 | G3/4 M27X2
G1/4
X
SL 20 | G1 M33X2 M14X 15

25 G11/4 M42X2
32 G11/2 M48X2

Type| Size | L1 L2 | L3 | L4 |L5|L6|L7T | L8| L9 |Ll0|BlL| B2 B3 H1 | H2

10 |100.8|15.5|15.5|87.8| 13 |56.5|10.5|33.5|225| 17.3 | 87 | 66.7 | 33.4 | 44 |22

SV |16;20| 133 |17.7|47.7|115| 18 |74.5| 17 |50.5| 36 | 27 |105| 79.4 | 39.7 | 68 |34

25;321156.1 |35.7|45.7| 134 |22.1| 101 | 24 | 84 | 49 | 18 |130| 96.8 | 48.4 | 86 |43

10 |100.8 |15.5|15.5|87.8| 13 |56.5|10.5|33.5|22.5| 17.3 | 87 | 66.7 | 33.4 | 44 |22

SL |16;20| 133 |17.7|47.7|115| 18 |74.5| 17 |50.5| 36 | 27 |105| 79.4 | 39.7 | 68 | 34

25;32{156.1 |35.7|45.7| 134 |22.1| 101 | 24 | 84 | 49 | 18 |130| 96.8 | 48.4 | 86 |43




Reiin mm

WE®6...Type
Solenoid-Operated
Directional Valve

WES6...6XJ...type

Size (NG) 6
Max. Working Pressure: 315 bar
Max. Flow: 80 L/min

Contents Features

Function and configurations 02 - Direct operated directional solenoid valve,
Specifications 03 - Porting pattern according to DIN 24 340 form A,
Symbols 04 1SO 4401 and CETOP-RP 121 H

Characteristic curves 04 - Wet-pin AC or DC solenoids with detachable coil
Technical data 05 - Pressure-tight chamber needs not to be opened
Electric data 05 for a coil change

Performance limits 06-07 - Electrical connection as individual or central

Unit dimensions 08-09 connection



Function and configurations

WES...6XJ...type valves are solenoid operated
directional spool valves. They control the
start, stop and direction of hydraulic oil flow.
The directional control valves consist of valve
body(1), one or two solenoids (2), the valve core
(3), and one or two return springs (4).

In the de-energized condition the valve core(3) is
held in the neutral or initial position by means
of return springs (4) (except for impulse spools).
The control spool (3) is actuated via wet pin
solenoids (2).

IS

7777
i,

To ensure proper operation, the pressure chamber of the
solenoid must be filled with oil.

The valve core(3) is moved to the expected position by
solenoids(2) and pushing rod(5). This gives free-flow from
PtoAandBtoTorPtoBandAtoT.

When solenoid (2) is de-energized, the valve core (3) is
returned to its initial position by means of the return

springs (4). The solenoids may also control the valve core
(3) by an optional override button(6) under the
de-energized condition.

Damp insert



Specification

| fwele] foug | | | |
3 ways =3
(For spool A and B)
4 ways =4

Solenoid directional valve

Nominatsizes =6

Symbolse.g.C, E etc.

Series 60J to 69J =6XJ
(60J to 69J: unchanged installation
and connection dimensions)

With spring return =No code
Without spring return =0
Without spring return, and with detent =OF

Standard solenoid =E
Large-scope solenoid (Only for 12V and 24V) =N

24V DC =G24 220V
AC50/60 Hz =W220 Plug
rectification 220V =W220R 110V AC
50/60 Hz =W110

With concealed hand emergency =N9

Further details
in clear text

/60=

No code=Without locating hole

With locating hole

/62=With locating pin hole

1SO 8752-3 X8-St

No code =

v

NBR seals
FKM seals

No code = Without throttle insert

B08 =
B10=
Bl12=
B15=
B20=
B25=
B30 =

Throttle 0.8 mm
Throttle 1.0 mm
Throttle ®1.2 mm
Throttle ®1.5mm
Throttle 2.0 mm
Throttle 2.5 mm
Throttle ®3.0 mm

4 =

Z5L =
K4 =

square plugs

(not applicable for the integer)

square plugs with lamps

DIN4365 sockets without plugs
DL = Connecting box




Symbols

Transition ~ Spool valve Transition  Spool valve
position symbols position symbols
AB AB AB AB
(a1 Tb] a2l bjwb [a] To] Walbhs
PT PT PT PT
AB B
JAE AT =8
a b.../O (Port T as drain port)
RO X -y
b] FAalelx
al 1PT a 12 P b../OF X =YE
Do HOID M =e

AB

aﬂﬁx -M2...0

[/ =8e
(X1
Bs
FIX] =ve
] =oe
A =0
AN =tF

=C

:EEELE

Transition Spool valve
position symbols
AB A
[al 1ol TbJaPfafe]bN
PT PT
AB AB
al 1o a alo =AY
AE At
o[b
PT PT
et DX =6
FEHEEX]  [HEX =
LHIDHX]  HISX =6

X H =u01
va) A EINaSE
AL T =610

Characteristic curves

Ap-qV characteristic curves

u 7 8 105 3 912
< / yay/

8 / /

£ . /[ 1/

g / 7

5 4 / z.

£

o 2 // Z

g

£ 9 20 40 60 80

Flow in L/min —

7 Symbol "R" in switched positions B — A
8 Symbol "G" and "T" in neutral position P = T
9 Symbol "H" in neutral position P — T

(Measured at t=40°C £5°C , using HLP46)

XHQH T ;1 J X T ; =J
XN XTRE -
X}; s l X T l =M
f };( }l };( )(};{ I T ;( -p
XITH X -
T H T;l L}»( L}z( I T ;( =T
XINZ [T DX =
X;\X;)F 1”{ »H [ 1‘ =v
DANHE T [XEHE] -w
Spool Flow direction
symbol |[PtoA|PtoB|AtoT|BtoT
A, B 3 3 - -
C 1 1 3 1
D,Y 5 5 3 3
E 3 3 1 1
F 1 3 1 1
T 10 10 9 9
H 2 4 2 2
J,Q 1 1 2 1
L 3 3 4 9
M 2 4 3 3
P 3 1 1 1
R 5 5 4 -
\' 1 2 1 1
W 1 1 2 2
u 3 3 9 4
G 6 6 9 9




Technical data

Fixing position Optional
. -30 to +50 (NBR seal)
Environment temperature range °C
-20 to +50 (FKM seal)
i Single solenoid kg 15
Weight -
Double solenoids kg 2.0
Port A,B,P bar 315
Max.operating 210 (DC),160 (AC), when the operating pressure exceed
pressure Port T bar the permission value, port T must be used as drain port
for spool symbol Aand B
Max. flow-rate L/min 80 (DC), 60 (AC)
Flow cross section mm’ for symbol Q 6% of nominal cross section
(switching neutral position ) mm? for symbol W 3% of nominal cross section
Fluid Mineral oil suitable for NBR and FKM seal
ui
Phosphate ester for FKM seal
. -30 to +80 (NBR seal)
Fluid temperature range °C
-20 to +80 (FKM seal)
Viscosity range mm?/s 2.8to 500
Degree of contamination Maximum permissible degree of fluid contamination:
g Class 9. NAS 1638 or 20/18/15, 1S04406

Electric data

Type of voltage

DC AC 50Hz

Usable voltage Vv 12,24,28",48,96,110,205,220 110,127,220

Permissible voltage (deviation) % E;?'ggil;i;zligloei:;ég;é?iw

Power consumption W Standard solenoid:30; Large-scope solenoid:32

Holding power VA - 50

Making capacity VA - 220

Duty Continuous working

Switching time to 1SO 6403 N ms Dtoh 10t020
OFF ms 10to 25 15to 40

Switched frequency times/h  |to 15000 to 7200

Type of protection to DIN 40050 IP65(Z4, Z5L plug), IP67 (K7 Deutsch)

Max. coils temperature °C +150 ‘+180




Performance limits
The specified switching performance limits are valid with two directions of flow.

Due to the flow forces acting within the valve, the permissible switching performance limit
can be significantly lower with only one direction of flow! The switching performance limit was
determined with the solenoid at operating temperature, at 15 % under-voltage and without tank

pre-loading.
Solenoid DC Solenoid AC-50Hz Solenoid AC-60Hz
Curve Spool symbol Curve Spool symbol Curve Spool symbol
1 A, By 11 A, By 19 A, By
2 \' 12 \ 20 )
3 A B 13 A, B 21 AB
4 F,P 14 F,P 22 F,P
5 J 15 G, T 23 G, T
6 G,H,T 16 H 24 J, LU
7 AJO, A/OF, L, U AJO, A/OF, C/O, 25 A/O, AJOF, Q, W
8 C,D,Y 17 C/OF, /O, D/OF 26 C,D,Y
9 M E,J,LLM 27 H
10 E, Ry, C/O, C/OF Q,Ry, U,W 28 C/0, C/OF, D/O
D/O, D/OF,Q, W 18 C,D,Y D/OF, M, R, E, Ry
350 \ 7)\
T 300 8
£l 9 Mo
g ' \7\\‘5\\\\ Solenoid DC
<200 3 B
g 2 \\ 6 ? Curve Solenoid voltage(V)
2 ~— —
2 190 4 1to10 12, 24, 48, 96, 205
Q N
00 \
5 LT
© 2 —
[
& o 10 20 30 40 50 60 70 80
Flow L/min —
350 \\ s
+ 300 X 17 Solenoid AC
= 15
8 \ \ 14 Curve Solenoid voltage
£ 20 N W110 |110V,50Hz
g s ™~ M6
& 11to 18 W127 127V, 50Hz
w100 A "
3 17N 12 TN W230 |230V, 50Hz
g N
S 10 20 30 40 50 60

Flow L/min —




Performance limits

(Measured at t=40°C £5°C , using HLP46)

26
350
20 :
1 300 \\K \ 23 \ 28 Solenoid AC
8 \ Curve Solenoid voltage
o 24 [~
g 200 N Py W110  |110V,60Hz
o \\\ 191028
s W230 230V, 60Hz
£ 100 /\
i 19
% 20 \\2\7
o —
0 10 20 30 40 50 60
Flow L/min—
350
11
B AT WES TN
3 1 \FG Nd 9 10 1)
o \\\ .
% 200 3 1 Solenoid DC
%] 2 .
L ~N |y Curve Solenoid voltage
g 100 N 1010, 110, 180
%. L Is 11
o
0 10 20 30 40 50 60 70
Flow L/min—
Curve | Spool symbol | Curve | Spoolsymbol | Curve Spool symbol
1 AB 6 T 10, E, R, C/0, C/OF, D/O, D/OF, Q, W
2 V 7 H
3 Fp 3 D 10, R, C/0, C/OF, D/O, D/OF, Q, W
4 JLu 11 A/O, AJOF
9 M
5 G 12 E
350 \ \\11 8
1 300 N 5 Solenoid AC
% ! \ B 12 Curve Solenoid voltage
£ 200
2 1 NI 1t012, seel0,) 220
L /
@ 100 \ > s 4
£ \ 6 11 [M10 2)
c 7
é_ 2
0 10 20 30 40 50 60 70

Flow L/min—




Unit

dimensions

(Dimensions in mm)

Valve with DC or rectification AC solenoid

5
I‘ MI
4 1
1 |
<
M22x1.5 A
8 3.2 3.1 7 5 3.1 3.2
n |
— I
== | /®9.4
ES|yameE &)
| A Pgll
o + =+
2 T
N
™~ 2
(o]
<
| 13
|
B8 .0
22.3 63.9
146.6(152.5)
146.6(152.3)
53.5 207(218.4) | [ 53.5
\ |
9 11.1 112 6 10.1 10.2 12.112.2 9
17
Ew - ﬁg Ter T (o0 io0mm]
2 A e e
LLSATP
T N &
Requirement for
40.5 14 40.5 4.8 mounting surface
27.8 69
4 X d7.6max 19
\ 103 4XM5;10
T‘ ;
i g
Bl | AR e 83
IS} . <L «
4 PN @
IR ol 9
— = g
| —
1 Solenoid 11.2 Dimension of 2-position valves with solenoid
2 Manual override button at'A’, large-scope Type of voltage
3.1 Plug-in connector to DIN 43 650 12.1 Dimension of 2-position valves with solenoid
3.2 Deutsch connector assembly at'B', standard version
4 Junction box with lead and light, M22 X 1.5 interface 12.2 Dimension of 2-position valves with solenoid
5 Nameplate at 'B', large-scope Type of voltage
6  O-ring:9.25X1.78 13 Securing nut, tightening torque M,=4Nm
7 Plugscrew for valves with one solenoid 14 Valve fixing screws.
8  Space required to remove connector Hexagon socket head cap screw
9  Space required to remove coil M5X50 GB/T 70.1-10.9,

10.1 Dimension of 3-position valves, standard version
10.2 Dimension of 3-position valves, large-scope Type of voltage
11.1 Dimension of 2-position valves with solenoid at 'A'’,

standard version

Tightening torque M,=8.9Nm



Unit dimensions (Dimensions in mm)

Valve with AC solenoid

5
t T
4
[ —
<
M22X1.5; j |

5 7 3 8
| ]
f " pgll 10
T
10 5.5 10
b
2 2
o
IE ’
I= 3
o~
22.3
147.6
147.6
54.5 209 54j5
6
9 1 69 1 9
A T+
T 7 T
@ = ﬁA\,;\,#; i 1
eI
A Dt P
40.5 14.8
4O;8 | (£=]0.01/100mm]
208 _| 11
4 X ®7.6max =19 _| 0.8
10.3 4XM5;10
A | Requirement for
: Ead mounting surface
= ﬂ | A 08 8 2
S , ©o| ™
A PS N
HLT e
L —lal g
Solenoid

Manual override button

Plug-in connector to DIN 43 650 (rotatable 90°)
Junction box with lead and light, M22 X 1.5 interface
Nameplate

Seal rings 9.25X1.78

Plug screw for valves with one solenoid

Space required to remove connector

Space required to remove coil

10 Securing nut, tightening torque, My=4 Nm

11 Valve fixing screws. Hexagon socket head cap screw
M5X50 GB/T 70.1-10.9,

Tightening torque M, =8.9Nm

Coo~NooubsWNH
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WE10...Type
Solenoid-Operated
Directional Valve

WE10...3XJ...type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 120L/min

Contents Features

Function and configuration s 02 - Direct operated directional solenoid valve
Specifications 03 - Porting pattern according to DIN 24 340 form A,
Symbols 04 1SO 4401 and CETOP-RP 121 H

Characteristic curves 04 - Wet pin DC or AC solenoids with detachable coil
Technical data 05 - Pressure-tight chamber needs not to be opened
Electric data 05 for a coil change

Performance limits 06

Unit dimensions 07-08



Function and configuration

WE10...3XJ...valves are solenoid operated
directional spool valves. They control the start,
stop and direction of flow. The directional control
valves consist of valve body(1), one or two
solenoids (2), the control spool (3), and one or two
return springs (4).

In the de-energized condition the control spool (3)
is held in the neutral or initial position by means of
return springs (4) (except for pulse spools). The con-
trol spool (3) is actuated via wet pin solenoids(2).
To ensure proper operation, the pressure chamber
of the solenoid must be filled with oil.

7

N

4

‘gnn{";"
¥

%

7

The control spool(3) is moved to the expected
position by solenoid(2) and pushing rod(5), and
this gives free-flow from PtoAand Bto T or P to
BandAtoT.

When solenoid (2) is de-energized, the
control spool (3) is returned to its neutral
position by means of the return springs (4). The
solenoids may also control the control spool
(3) by an optional override button(6) under
the de-energized condition.

Type 4WE10.. 3XJ/OF...
(Impulse spool)

PA §O-ring

Throttle insert



Specification

1 I
| |WE|10| T3XJ/I |

3 ways =3
(For spool A and B)
4 ways =4

Solenoid directional valve

Nominal size 10 =10

Symbols e.g. C, E etc.

Series 30J to 39J

(30J to 39J: unchanged installation

and connection dimensions)

=3XJ

With spring return
Without spring return

Without spring return, and with detent= OF

=No code
=0

Standard solenoid

=C

Large-range solenoid (Only for K424V DC) =N

24V DC

220V AC 50/60 Hz

Plug rectification 220V
110V AC 50/60 Hz

Other voltage see next page

=G24
=W220
=W220R
=W110

With manual override button

N9

(L[]
*
1

Further details
in clear text
No code= NBRseals
Vv = FKM seals
No code = Without
throttle insert
B08 = Throttle 0.8 mm
B10 = Throttle ®1.0 mm
Bl12= Throttle ®1.2 mm
B15= Throttle ®1.5 mm
B20 = Throttle 2.0 mm
B25= Throttle 2.5 mm
B30 = Throttle 3.0 mm
Z4 = square plugs

(not applicable for the integer)

Z5L = square plugs with lamps
K4 = DIN4365sockets without plugs
DL = Connecting box




Symbols

(XIEL] =m

{FAISHEIR]

X
VAN

T
|
i

Transition position
A

Spool valve
symbols

Transition position
AB
[al [b]
RB
PT
A
al 1Ib

Spool valve

symbols

AB
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Technical data

Fixing position

Optional

-30 to +50 (NBR seal)

Environment temperature range °C
-20 to +50 (FKM seal)
Independently wiring central monitoring station
Weight Single solenoid kg 4.3(DC), 3.5(AC) 4.4(DC), 3.6(AC)
Double solenoids kg 5.9(DC), 4.3(AC) 6.0 (DC), 4.4(AC)
Port A,B,P bar 315
Max.operating 210 (DC),160 (AC), when the operating pressure exceeds the
pressure Port T bar permission value, spool symbol A and B must make the
port T for draining.
Max. flow-rate L/min |120
Flow cross section Version V mm  |11(A/BtoT), 10.3(PtoA/B)
(switching neutral |Version W mm |2.5(A/BtoT)
position) Version Q mm |5.5(A/BtoT)
Fluid Mineral oil suitable for NBR and FKM seal
ui
Phosphate ester for FKM seal
. -30 to +80 (NBR seal)
Fluid temperature range °C

-20 to +80 (FKM seal)

Viscosity range

mm?/s |2.8 to 500

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Electric data

Type of voltage DC AC 50Hz

Available voltage Vv 12,24,28",48,96,110,205,220 110,127,220

Voltage tolerance (nominal voltage) % lsatf;efégpioslg?:;g;g:legdf?éo

Power consumption w Standard solenoid: 35, large-scope solenoid: 42

Holding power VA - 50

Making capacity VA - 550

Duty Continuous working

Switching time to 1SO 6403 N ms 451060 Loto2>
OFF ms 20to 30 20to 30

Switched frequency times/h |to 15000 to 7200

Type of protection to DIN 40050 IP65(Z4,Z5L plug), IP67 (K7 Deutsch)

Max. coils temperature °C +150 ‘+180




Performance limits

The performance limits shown are valid when the valve is used with two directions of flow.
Due to the flow forces occuring within the valves, the permissbile switching performance limits can be
significantly lower with only one direction of flow! (For these applications, please consult us.) The performance
limit was determined with the solenoids at their operating temperature, 15% under voltage and with no

pre-loading of the tank.

315
300

250
200
150
100

50

Operating pressure (bar)—

315
300

250
200
150
100

50

Operating pressure (bar)—

315
300

250
200
150
100

50

Operating pressure (bar)—

315
300

250
200
150
100

50

Operating pressure (bar)—

Valves with solenoid DC

| \ & Curve | Spool symbol | Curve | Spool symbol
P (0] N s C,C/0,C/OF; | 5, R,Ly,U,)
b 2 1| D.D/O,D/OF; e
| 3 Y, M
2 E 7 T
| 3 A/O, A/OF; 8 F,P
L8 9 LU, J, QW 9 AB
4 H 10 \
10 20 30 40 50 60 70 80 90 100 110 120
Flow (L/min) —
Valves with solenoid AC
N
9’\\/7 10 R
\\ 124
\ 1
\’ Curve | Spool symbol | Curve | Spool symbol
\\ 1 | cc/ocoF | 6 G
T\__ D, D/OY, D/OF; 7 FP
7 8 v
10 20 30 40 50 60 70 80 90 100 110 120 2 E,L,U,Q,W 9 T
Flow (L/min) — 3 M 10 H
\ 4 A, B 11 R
) \,6 5 A/O, A/OF, J 12, LU
8 3
N
N
(4
73
10 20 30 40 50 60 70 80 90 100 110 120
Flow (L/min) —
\\
\\(3 Curve | Spool symbol | Curve | Spool symbol
NN A L | &c/ocor | 3 E
6 D, D/O, D/OF; 4 M
a Y
SN 5 \
5 ., — 2 A/O, A/OF 6 H
48V 60Hz, 110V 60Hz, 127V 60Hz, 220V 60Hz

10 20 30 40 50 60 70 80 90 100 110 120

Flow (L/min) —



Unit dimensions (Dimensions in mm)

Valve with DC or rectification AC solenoid

10 ™ -
O — T
53 || S
M22x1.5 ”\
8 52 5.1
wn THT
- 10
<! 4 _
“lo H
e ? g &l
[
| T
o BB .
6.7 26.2 - 8027 11
126.8(127.8) 180.8((181.8)
207(208)
207(208)
75 :707(309/6) 75
6 21 22 11 1.2 3.1 3.2 6
92.4
f—
T 54 192 7
// \pl %m |
AL ZIT7R B
1 @ e Ty (=<
- il
© N
A 13 12
v_[ }W P % 4xM6:12 {£710.01/100mm
© 2 §4A7A, B ]7 0.8:
<t | ™ | |
‘ TA 4xdP10.5max !
@& Requirement for
l —|- mounting surface
6.7
27
37.3
50.8
54

1.1 Dimension of 3-position, standard version

1.2 Dimension of 3-position, large-scope
Type of voltage

2.1 Dimension of 2-position with solenoid at 'A’,
standard version

2.2 Dimension of 2-position with solenoid at 'A'",
large-scope Type of voltage

3.1 Dimension of 2-position with solenoid at 'B',
standard version

3.2 Dimension of 2-position with solenoid at 'B',
large-scope Type of voltage

4 Plug for valves with one solenoid

5.1 Plug-in connector to DIN 43 650 (rotatable 90 °)

5.2 Deutsch connector assembly

5.3 Junction box with lead and light, M22 X 1.5 interface

6 Space required to remove solenoid

7 Solenoid

8 Space required to remove Plug-in connector

9 Faultinspection override 'N' button

10 Nameplate

11 0-ring 12X2

12 Fix additional port TB on the manifold
when necessary

13 Valve fixing screws:
M6 X 40 GB/T 70.1-10.9, Tightening torque
M, =15.5Nm, must be ordered separately.



Unit dimensions (Dimensions in mm)

Valve with AC solenoid
11

9
©
®
- [ 10
b o 1
@
46
6
,(*:)PA\r\ ) I
( | _A pf}ifxf} B | ‘ ©o| ©
o SV < —® S|~
== AR S
— TA+ T8 =
= > =
[ -
!
P — 14 13
= } < P AxMBA2 [ZZ7710.01/100mm
ol < 2
o N A ~NAB R
PRI O
Hra 4x®10.5max !
| & Requirement for
-|- &7 mounting surface
27
373
50.8
54
1 3-position valve 11 Nameplate
2 2-position valve with one solenoid(A,C,D,EA...) 12 O-ring 12X2
3 2-position valve with one solenoid(BY,EB...) 13 Fix additional port TB on the manifold
4 Plug for valves with one solenoid when necessary
5 Solenoid ) ) 14 Valve fixing screws:
6 Space required to remove the solenoid M6X40 GB/T 70.1-10.9, Tightening torque
7 Plug-in connector to DIN 43 650 (Rotatable 90°) M, =15.5Nm, must be ordered separately.
8 Junction box with lead and light, M22 X 1.5 interface
9 Space required to remove Plug-in connector
10 Faultinspection override 'N' button
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WE10...Type
Solenoid-Operated
Directional Valve

WE10...5XJ...type

Size (NG) 10
Max. Working Pressure: 315 bar
Max. Flow: 150L/min

Contents

Function and configuration 02
Specification 03
Symbols 04
Technical data 05
Electrical data 05
Characteristic curves 06
Performance limits 06
Unit dimensions 07

Features

- Solenoid direct operated directional spool valve
- Porting pattern according to DIN 24 340 Form A,
1SO 4401, and CETOP-RP121H
- Wet-pin DC solenoids with detachable coil
(AC voltages possible via a rectifier)
- Solenoid coil can be rotated through 90°
- The coil can be replaced without opening
the pressure-tight chamber
- Adjustable spool switching time, optional



Function and configuration

WE10...5XJ...type valves are solenoid operated directional spool valves. They control the start, stop and
direction of flow. The directional valves consist of valve body(1), one or two solenoids (2), the control spool
(3), and one or two return springs (4).

In de-energized condition, the control spool (3) is held in the central position or in the initial position by
the return springs (4) (except for version "0").

The control spool (3) is actuated by wet-pin electronic solenoids (2). The force of electronic solenoid (2)
acts via the plunger(5) on the control spool (3) will push the control spool(3) from its rest position to the
required end position. This enables free-flow from PtoAand Bto TorPtoBandAto T.

The return spring (4) will push the control spool (3) back to its rest position when the electronic solenoid
is de-energized.

A manual override (6) allows for the manual switching of the valve without solenoid energization.

To ensure proper functioning, make sure that the pressure chamber of the solenoid is filled with oil.

Lem LU
=l

non nan
a 15

il
l

Type:WE10...5XJ/OF .. . (Impulse spool)

Throttle insert “B...”
Using a throttle insert (7) in channels P, A, B or T increases the flow

resistance at the valve. This is required in prevailing operating conditions,
flows occur during the switching processes, which exceed the performance
limit of the valve.

PA 7
Throttle insert



Specification

I T T
| Jwelso] Jog | | n] 4

3 work ports
(SymbolA,B) =3
4work ports =4

Solenoid directional valve

Nominal size 10 =10
Symbols

Series 50J to 59J =5XJ
(50J to 59J: unchanged installation
and connection dimensions)

With spring return = No code
Without spring return =0
Without spring return with detent = OF

High-performance solenoid =E

24VDC =G24

With manual override =N9
Square plug =74
Square plug with indicator light =Z5L
Connecting box =DL
DIN4365 sockets without plugs =K4

| 1]
Further details in clear
text
No code= NBR seals
vV = FKM seals
No code= Without throttle insert
B08= Throttle $0.8 mm
B10= Throttle $1.0 mm
Bl12= Throttle $1.2 mm
B15= Throttle $1.5 mm
B20= Throttle $2.0 mm
B25= Throttle $2.5 mm
B30= Throttle $3.0 mm




Symbol

Spool valve symbol

Transition positon

Spool valve symbol

Transition positon
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Technical data

Fixing position

Optional

Ambient temperature range

°C

-30to + 50 (with NBR seals)

- 20 to + 50 (with FKM seals)

. Valve with 1 solenoids kg 4.3(DC)
Weight - -
Valve with 2 solenoids kg 5.9(DC)
Port A,B,P bar 350
Max.operating 210 (DC), With symbols A and B, port T must be used as
pressure Port T bar a drain port, if the operating pressure is higher than
the permissible tank pressure.
Maximum flow L/min |150
Mineral oil (HL, HLP) to DIN 51 524,
Pressure fluid sutable for NBR and FKM
Phosphate ester, sutable for FKM
. - 30 to + 80 (with NBR seals)
Pressure fluid temperature range °C -
-20 to + 80 (with FKM seals)
Viscosity range mm?/s 2.8 to 500

1SO code cleanliness class

Maximum permissible degree of contamination
of the pressure fluid is to 1SO 4406 (C) class 20/18/15

Electrical data

Voltage type DC

Available voltages v 24

Voltage tolerance (nominal voltage) % Super performance solenoid: +10 ~ -15
Power consumption w 39

Duty Continuous

Switching time ON ms 45t0 60

to ISO 6403

(without switching OFF ms 201030

time adjustment)

Switched frequency cycles/h |Up to 15000

Protection to DIN 40 050 74,751, K4:1P65; KT:IP67
Maximum coil temperature °C +150




Characteristic curves

Pressure differential(bar)

Performance limits

AP-Q Characteristic curves

(Measured with HLP46, oil =40 = 5°C[104 = 9° F])

Spool Flow direction
8 | symbol [PtoA|[PtoB[AtoT |[BtoT |[PtoT
A 4 4 - - -
7 B 4 5 - -
6 | CUYYH | 2 3 5 7
5 D 2 2 5 7 -
4 E 3 3 6 7 -
3 F 1 3 3 8 4
2 G 4 5 6 8 7
H 1 1 6 8 7
L 3 3 5 7 -
P 3 1 5 6 5
‘ R 3 4 5 6 -
— o —— U 2 2 5 7 -
10 20 30 40 50 60 70 80 90 100110120130140150 DE 3 _ _ 6
Flow (L/min) — YE - 3 6 - -

(Measured with HLP46, 0il =40 = 5°C[104 = 9° F])

Due to the flow forces acting within the valves, the admissible Performance limits may be considerably
lower with only one direction of flow.
In such cases of application, please consult us! The switching Performance limit was established while
the solenoids were at operating temperature, at 10% undervoltage and without tank preloading.

—
= NN W W
o aa o ua o O
S © © o o o

Working pressure (bar)

a
o

0

34
N N
\\ N —
\§\ S\EZ
7q 5
\\\
pe

10 20 30 40 50 60 70 80 90 100 110120 130 140 150

Flow (L/min) —

Curve Symbol
1 A, B
2 C,D,Y,YH
3 E
4 F,P
5 G
6 H,L,U
7 J
8 R




Unit dimensions
6
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(Dimensions in mm)
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126,8[4.99] 180,8[7.12]
| 75 2124 [8.36] N
[2.95] 212,4[8.36) 75
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( F1 F2
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o | . |
© <§ﬂim= B TA R gan . JJ@ Requirement for
S mounting surface
F4 / F3
15 13 14
1.1 Solenoid "a" 13 Porting pattern according to
1.2 Solenoid "b" 1SO 4401-05-04-0-05 and DIN 24340 A10

2 Dimension of 3-position valves

3 Dimension of 2-position valves

4 Connector without indicator light
according to DIN EN 175301-803

5 Connector with indicator light
according to DIN EN 175301-803

6 DT04-2P Deutsch connector

7 Name plate

8 Identical seal rings for ports A, B, P, TAand TB

9 Plugscrew for valves with one solenoid

10 Space required to remove connector

11 Space required to remove coil

12 Securing nut, tightening torque
M, =6+2 Nm [4.43 +1.48 ft-lbs]

14 TB can be used in connection with

separately produced bore

15 Valve fixing screws:

4 hexagon socket head cap screws, metric

1SO 4762-M6X40-10.9

Tightening torque M, = 15.5 Nm [11.4 ft-lbs] £10 %

With different friction coefficients,

the tightening torques can be adjusted accordingly!
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WEH...Type
Electro-hydraulic
Directional Control Valve

WEH 10, 16, 25, 32 type

Sizes 10,16,25,32
Max. Working Pressure: 315 bar
Max. Flow: 1100L/min

Contents Features

Function and configuration 02-05 - Electro-hydraulic operation (WEH)
Specification 06-07 - Valves used to control the start, stop and
Symbols 08-10 direction of a fluid flow

Technical data 11-14 - Porting pattern conforms to DIN 24 340 form A,
Characteristic curves 15-16 ISO 4401 and CETOP-RP 121 H

Performance limit 17-18 - Wet pin DC or AC solenoids, optional

Unit dimensions 19-25 - Hand override, optional

- Electrical connections as an individual or
central connection

- Spring or pressure centered,
spring or hydraulic offset.



Function and configurations

WEH type valves are directional spool valves with electro-hydraulic operation. They control the start,
stop and direction of a flow.

This valve consists of the main valve with housing(1), the main control spool(2), one or two return
springs(3), the pilot control valve(4) with one or two solenoids(5).

The main valve spool(2) is held in the central or the initial position by the spring or by the pressure.
The two spring chambers(6) in the initial position are connected with the tank through the pilot control
valve (4). By the control line (7), the pilot control valve is supplied with pilot oil. Supply can be
implemented internally or externally (externally via port X).

When one of the main control spool(2) is pressurised by the pilot contral valve(4), the spool(2) will be
moved to the expected position. This gives free-flow from Pto Aand Bto TorPtoBand Ato T.

The pilot oil return is implemented internally or externally. An optional manual override(8) allows for
moving of the pilot control spool(9) without solenoid energization.

Main valves are 4/3-way directional valve with spring centring of the control spool.

When one of the two ends of the main control spool(2) is pressurised with pilot pressure, the spool is
moved to the switched position. The required ports in the valve are then opened to flow. When the pilot
pressure is removed, the spring on the opposite side to the pressurised spool area causes the spool to
return to its neutral or initial position.

A,'_,

|v
1
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|I|||I |
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Structure chart of spring centering electro-hydraulic directional valve

Plug-in damper
Pilot valve

Throttle insert:

The use of a throttle insert is required if the
pilot oil supply in the P channel of the pilot
valve is to be limited . This throttle is inserted
in the P channel of the pilot valve.

Main valve

Structure chart of plug-in dampers



Function and configurations
Pilot oil supply:

1. Type WEH10

(1) Conversion between internal supply and
external supply:

P channel on the top of main valve bodies with
M6 bolt(2) is external supply and with M6 bolt (2)
dismounted is internal supply.

(2) Conversion between internal drain and external
drain:

Dismounting plug screws(1) and installing M6 bolt(2)
is external drain; dismounting M6 bolt(2) is internal
drain.

2. Type WEH16

(1)Conversion between internal supply and
external supply:

Dismounting plug screw(10) form P channel on the
sidesurface of main valves and installing M6 bolt(9)
is internal supply. Dismounting M6 plug bolt(9) is
internal supply.

(2)Conversion between internal drain and external
drain:

Dismounting plug screw(10) form T hole on the top of
main valves and installing M6 plug bolt(9) is internal
drain. Dismounting M6 bolt(9) is external drain.

oil supply oil extraction

Wiz zis
P

N
=

Structure chart of WEH16 model
supply and discharge

3. Type WEH25
(1)Conversion between internal supply and
external supply:

P channel on the top of main valve bodies with
M6 bolt(6) is external supply and with M6 bolt (6)
dismounted is internal supply.

(2)Conversion between internal drain and external
drain:

Dismounting plug bolt(6) form T hole on the top of
main vlaves and installing M6 plug bolt(9) is internal
drain. Dismounting M6 bolt(9) is external drain.

4. Type WEH32
(1)Conversion between internal supply and
external supply:

Dismounting plug screw(9) form P hole on the
undersurface of main valves and installing M6 bolt(9)
is internal supply. Dismounting M6 plug bolt(9) id
internal supply.

(2)Conversion between internal drain and external
drain:

Dismounting plug screw(9) form T hole on the top of
main valves and installing M6 plug bolt(9) is internal
drain. Dismounting M6 bolt(9) is external drain.

Pilot valve
6

Structure chart of WEH25 model
supply and discharge

2%

Structure chart of WEH32 model
supply and discharge



Function and configurations

Switching time adjustment:

A double throttle check valve has to be fitted between pilot valves and mian valves to influence the
switching time of the main valve, that controls oil supply from pilot valves into main valve spools, thus
adjusting the switching time of main valves.

Regulating bolt rotation clockwise, the time for switching of main valves is long, otherwise the time is
short.

The throuttle check valve has two kinds: meter-in throttling and meter-out throttling. If there is a need of
changing meter-in throttling into meter-out throttling, just install the valve after rotating 180° around the
longitudinal axis again and then install pilot valves.

i
P

4- Pilot valve

11- Switching time regulator
12- Meter-out throttling

13- Meter-in throttling

14- Adjustable bolt

15- Seal ring support plate

16- Set screw

Figure of WEH...... S or S2 type
commutating time regulator for valve installation

Pressure reducing valves:

The pressure reducing valve (8) must be used if the pilot pressure is higher than 250 bar (for type 4WEH
22 ...: 210 bar).Pressure reducing ratio of constant-ratio pressure reducing valves(D1)1:0.66. Pressure
reducing pressure of constant-ratio pressure reducing valves shall not exceed 40bar. Minimum control
pressure of technical specifications shall improve 1/0.66=1.515 after installing bottom plate pressure
reducing valves.

Constant-ratio pressure reducing valves shall not be used when controlling internal oil drain and using
back pressure valves(P0.45) with control pressure decreased to 3bar.

1- Main valve

4- Piolt valve

11- Switching time regulator

17- Pressure reducing valve
18- Bolt

Structure chart of WEH.../...S...D1 or D3 type
valve with pressure reducing valves



Function and configurations

Back pressure valve:

Valves controlling oil inner supply with
unloading passages, suchasC,Z,G,H,P, S, T
and V, In valves with zero pressure circulation
and internal pilot oil supply,a back pressure
valve (9) must be installed in the P-channel
of the main valve to build up the minimun
pilot pressure. The pressure differential of
the back pressure valve must be added to the
pressure differential of the main valve (see
characteristic curves) in order to determine
the acutal value. The opening pressure of this
valve is approx. 4.5 bar. NG10 valves do not
have back pressure valves.

20

21

N+

19
22

WEH16(32).../.../...P0.45 type
Structure chart of back pressure
valve of electro-hydraulic directional valve

19- Back pressure valve
20- Main valve

21- Control oil chamber(X)
22- Connecting plate
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Pressure differential (bar)

0 50 100 150 200
Flow(L/min)

Pressure loss curve of WEH16 type electro-hydraulic
directional valves passing through back pressure
valves (Test condition:use HLP46,t=40°C +5°C)
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Pressure differential (bar)

0 50 100 150 200 25
Flow(L/min)

Pressure loss curve of WEH25 type electro-hydraulic
directional valves passing through back pressure
valves (Test condition:use HLP46,t=40°C +5°C)
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Pressure differential (bar)
(o)

N

0 120 240 360 480 600 720
Flow(L/min)
Pressure loss curve of WEH32 type electro-hydraulic

directional valves passing through back pressure
valves (Test condition:use HLP46,t=40°C +5°C)



Specifications

L | wemol [ oy | | | [ ] 14| | [*]

Working pressure
280bar = nocode
Working pressure

350bar =H-
3 ways =3
(For spool A and B)
4 ways =4

Spring centering or reset =No code
Hydraulic reset =H
(only 2-position valve A,B,C,D,K,ZY)

See function symbols

Series 40J to 49J = 4XJ
(40J to 49J:unchanged installation and
connection dimensions)

When pilot valves 2-position valves of 2 solenoid
and main valves are 2-position valves of
hydraulic reset, "H" shall be indicated clearly, at
this time, when pilot valves Without spring
return

Without spring return with detent

(0 and OF do not apply to ByY)

(0]
OF

High-performance solenoid pilot valve =6E
Low power solenoid pilot valve(onlyDC24V)  =6H

DC24V = G24

AC 220V, 50HZ =W220-50

The integer110V(plugZ5L) = WI1I10R

The integer220V = W220R

With manual override buttons = N9
Control oil supply and drain Type:

external supply external drain No code

internal supply external drain = E
internal supply and internal drain = ET
(Not available for function C, Z,F, G, H, P, T, V) externalsupply
internal drain

Further details
in clear text

No code = NBR seals
\Y =FKM seals

No code= without
pressure reducing valves
D3=  with constant-value
pressure reducing valves

No code = without
cartridge dampers
B08= with dampers 0.8mm

B10= 1.0mm
B12= 1.2mm
B15= 1.5mm
Z4 = square plugs
(not applicable for the integer)
Z5L= square plugs with lamps

K4 =DIN4365sockets without plugs
DL =Junction boxes with lead wires
and lamps (M22 X 1.5 interface)

No code = Without switching time
adjustment
S = Switching time

adjustment as meter-in control
Switching time
adjustment as meter-out control




Specification

T
L weel [ [ foor LTI Dl 1] | [+
Working pressure Further details
280bar =No code in clear text
g\ls%rg::g Erle_isure No code = NBR seals
_ v =FKM seals
3 ways =3 —_—
(For spool A and B) No code= without
4 ways =4 pressure reducing valves
S — D3=  with constant-value
Sizes: 16 =16 pressure reducing valves
25 =25
32 =32
Main valve spring reset or centering=no code
Main valve hydraulic reset or centering ~ =H
- - No code= without
See slide valve function marks back pressure valves
Series 70J to 79J = 7XJ P0.45=with ba.ck pressure valves:
(70J to 79J:unchanged installation and cracking pressure 4.5bar
connection dimensions) P0.70=with back pressure valves:
cracking pressure 7bar
When pilot valves use 2-position valves of 2
solenoid, main valves are hydraulic reset, No code= without throttle insert
"H" must be indicated clearly before Type code B08= with throttle 0.8mm
at this time when pilot valves: B10= with throttle 1.0mm
Without reset spring =0 B12= with throttle 1.2mm
Without reset spring,with detent =OF L B15=  with throttle 1.5mm
(0 and OF not applicable to B and Y function)
Additional device number
High-performance solenoid pilot valve =6E (see location plan
Low power solenoid pilot valve(onlyDC24V) =6H of additional devices)
DC24vV = G24 Z4= square plugs
AC 2_20V’ 50HZ =W220-50 (not applicable for the integer)
The !ntegerllov(plugZSL) = WI110R 751= square plugs with lamps
The integer110V220V = W220R K4 = DIN4365sockets without plugs
DL= Junction boxes with lead wires
With manual override buttons = N9 and lamps (M22X1.5 interface)
Control oil supply and drain Type:
external supply external drain = No code No code= Without switching
internal supply and drain = ET ~ timeadjustment
internal supply external drain = E S = SWItChmagstrlnn:t?e?dijnuzgr?frgtl
external supply internal drain = T ) _ Switching time adjustment

3-position valves of hydraulic centering applying E1 Type
and E2 Type must meet the condition: P control pressure >
2XP return oil+lowest control pressure

as meter-out control




Symbols

Detailed and simplified symbols for 3-position valves

Valves with spring centred Valves with hydraulic centred

= AB = B
£ ‘ ‘ Type 4WEH.. £ ‘ ‘ Type 4WEH..
31 Plafo]e by 3
1 L S [
s [ E———___ 111 T [
|| g
| | ﬁ |
& L &

P XY T
El ‘ ‘ Type 4WEH./E. E]
g g
e YR a0 AB 5
s 1 aphlalo] b e >
R e N I - T
£ i 2
U - — — — — I U
x T x

P XY

AB

TE“ ‘ ‘ Type 4WEH../ET
Q
2l pafe oMby AB
U AY VA
- : L,,,j ! : agplalo[o}4f
e P
5 Pl T
5
e ———1

P XY
g ‘ Type 4WEH../T
= AB
> A /\
- : : a uiﬂ?n‘m
g
= | P T |
)\I<

Valves with spring offset (At position A or B of 2-position valve derived from 3-position)

Type 4WEH...A... Type 4WEH...A.../E Type 4WEH...B... Type 4WEH...B...E
AB AB AB AB
AY A A
Ao BT WM We et
i n ]
X PT vy PT PT W PT
Type 4WEH...A...ET Type 4WEH...A.../T Type 4WEH...B..ET Type 4WEH...B..T
AB AB AB AB
v\ /\ /\
appia o] a Lo [ b Pn o]0 s
I
PT x PT PT PT X

Valves with hydraulic offset (At position A or B of 2-position valve derived from 3-position)

Type 4WEH...H..A.../... Type 4WEH...H... E Type 4WEH...H... . Type 4WEH...H...B.../...E
AB AB AB AB
i i i i
XYL PT YL PT PT LYX PT Ly



Symbols

Spools of 3-position valves

3-position valve

2-positon derivative from 3-position

4WEH

4WEH

4WEH

3-position
valve type

B

4WEH...L.../...

4WEH..M.../...

4WEH...Q.../...

4WEH...R.../...

4WEH...S.../...

L2

E

.. M1

.. M2

Symbol

(XL
XL
=X

Crossover Symbol

(HRH]

= = &9
= X
i

E-!

<
e
-
]

= 5

A A
=iz
Ei
el BN
-

SRSRE
o s~
o= e
o

i
s
o
[

2-position
valve type

EA) XY 4WEH..EB....

4WEH

4WEH

4WEH..

4WEH

4AWEH

4WEH

4WEH...

4WEH

4WEH...

4WEH...

4WEH

WFAL [X]Eﬂ

i
I

MA.../... XEH
At XIE
ot [X[H
R [X[E]
SA... X[
s, B
VA ... H:HEJ

MA..... X[
w2t [T
X1
XH

Symbol
(solenoid atAend) valve type (solenoid at B end)

2-position

4WEH...

4WEH...

4WEH...

4WEH...

4WEH

4WEH...

4WEH...

4WEH...

4WEH...

4WEH...

4WEH...

EEEEEEEEEEEEEER T

Symbol




Symbols

Detailed and simplified symbols for 2-position valves

Type 4WEH.../..ET Type 4WEH...H.../...ET Type 4WEH H ./O..ET Type 4WEH.. H .JOF...ET
] _AB _AB
: | | | |
Q
z aX aX aX
2l axrlal oMby r—b—leJ—Q—‘bY bY bY
>0 L (. L [ L [ L
F-H N et B I s ===a__J|! I s===a_ ! I s===a__ |1
;| I ARy . | |
g
il I R S — p— A — — S —— —
<P XY T P XY T P XY P XY
AB AB AB AB
W
am 2 2] a0 Fawb are2 bbb af¥{a b ko
PT PT PT PT
Type 4WEH.../..T Type 4WEH...H.../..T Type 4WEH H /O..T Type 4WEH...H.../OF..T
5 _AB _AB _AB
| | | | |
Q
£l ax»{2] M py ax»-12]0 ey ax—-[a]b] Y ax13 10 oy
> | | | | | | | | | | |
5 | I fe=———a_ 1] I Lf—fj I =]
g _
H o e ] || e ]
0 _iv—— ,,?**‘ 19— —
x P Xy T P Xy T P Txy T
AB AB w—AB
am 2] b Fawb ab affp1a b Hub
X AT X P X P
Type 4WEH...H.../...E Type 4WEH...H.../0...E Type 4WEH...H.../OF...E
5 _AB _AB _AB
E | | |
Q
8 ax 1210 ey ax»1210 ] by ax+1210 by
> (. L [ L (. L
E: |l s===a__ |1 I s===a_ I s===a__ |
8
o A i A A
x P XY 1 P XY r P XY r
AB AB AB
Wi
PIITlY PITY PITlY “PImY
Type 4WEH e Type 4WEH...H.../ Type 4WEH...H.../O... Type 4WEH...H.../OF...
5 _AB _AB _AB
1 | | | |
Q
% | aX aX aX
8 F"DﬁL‘bY ﬁJjEJ—ﬁbY bY axal bl epy
L | [ Ll [ Ll [ Ll
5! L***‘\ I s ===a_J |1 I s===a_ ! I s===a__ |1
g
5 X B
3
by _ JJ _ i _ LI _ 1l
X P XY T P XY 7 P XY T 3 X T
AB AB AB Y
ampla b M ab vuﬂu-n\ b ab
KBy R Y 5By 5Py
Spools of 2-position valves
Spools: A c D,DE K z B YYE
Spool symbols: am\/b a[X]Dle D amvb a[X]Dle a[X][uNb awalDb Y aW[X]]]b
Port T for Port T for
draining pEa [ araining | YEaw[X[Clb
Transition symbols: . S S .
VAN (X g o | XN H BT CCEEHERT | (/2 e ) X i o
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SIZE 10 16 25 32
Maximum working pressure: P,A,B (bar) AWEH 280 280 280 280
H-4WEH 350 350 350 350
Port T (bar) With external pilot oil drain 315 250 250 250
With internal pilot oil drain DC210 AC160
Port Y (bar) | With external pilot oil drain DC210 AC160
Max.control pressuer (bar) 250
Internal pilot oil supply X(not apply to C,F,G,H,P,T,V,Z) 4.5
Hydraulic fluid Mineral oil, phosphate oil
Temperature range of Hydraulic fluid | NBR seals -30 to +80
FKM seals -20 to +80
Viscosity range (mm? /s)
Pilot volume for 3-spool position valve, spring-centered 2.0 | 5.72 | 7.64 29.4
switching process 2-spool position valve 4.0 |11.45|15.28 58.8
3-spool position valve, pressure-centered
(cm?)
-from zero position to “a” position - 2.83 | 7.15 14.4
-from “a” position to zero position - 2.9 7.0 15.1
—-from zero position to “b” position - 5.73 | 14.15 29.4
-from “b” positiuon to zero position - 2.83 5.73 14.4
Pilot flow for shortest switching time, approx  (L/min) 35 35 35 45
Weight, Valve with one solenoid 6.4 8.5 17.8 40.5
approx  (kg) Valve with two solenoids, spring-centered 6.8 | 8.9 18.0 41.0
Valve with two solenoids, pressure-centered 6.8 8.9 19.0 41.0
Installation position | Any(except C,D,K,Z,Y type hydraulic -return valves are installed

11




Switching time

From zero position to switched position(AC and DC solenoid)

Control pressure (bar) 70 140 210 250
AC | DC AC DC AC | DC | AC DC
Size 10 3-position valve (ms) 30 65 25 80 20 55 15 50
2-position valve (ms) 35 80 30 75 25 70 20 65
3-position valve (ms) 30
2-poaition valve (ms) 35 40 30 75 25 30 20 25
From zero position to switched position
Control pressure (bar) 50 150 250
AC D AC DC AC DC
3-position valve, spring-centered 35 6 30 60 30 58
2-position (ms) 45 6 35 55 30 50
Size 16 3-position valve, pressure-centered | a | b|a| b | a| b |a|b|a|b|al|b
(ms) 30 |30 | 65| 65 | 25 | 25 | 55 | 63 | 20 | 25 | 55 | 60
3-position valve (ms) 30
2-position valve (ms) 45 45 35 35 30 30
3-position valve, hydraulic-centered | a | b |a | b | a | b |a|b|a|b|a]|b
(ms) 20 20 20 20 20 20

12




Switching time

Size 25

Pilot control pressure

50

140

210

250

(bar)

AC

DC

AC DC

AC

DC

AC

DC

3-position valve, spring
—-centered (ms)

50

85

40 75

35

70

30

65

2-position

120

1

60 100 130

85

120

70

105

3-position valve,
hydraulic-centered

(ms)

30 35

55

65 30 35 55 65

25

30 50

60

25

30

50 60

3-position valve

2-position valve

120

1

25 95 100

85

90

75

80

3-position valve,
hydraulic-centered
(ms)

20 35

30

35 30 35 30 35

30

35 30

35

30 | 35

30 35

Size 32

From zero position to switched position(AC and DC solenoid)

Pilot valve pressure

50

150

250

(bar)

AC

DC AC

DC

AC

DC

3-position valve,

spring-centered (ms)

65

80 50

90

35

105

2-position valve

100

130 75

100

60

115

3-position valve,

hydraulic-centered (ms)

55

60

100 | 105 40 45

85 95

35

40

85 95

3-position valve

2-position valve

115

90 35

70

65

65

3-position valve,
hydraulic-centered (ms)

30

50

30 40 60 75

30 30

105

140

50 50
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Technical details

2. Electrical data

Type of voltage Direct voltage Alternating voltage
Voltage (allowable 12,24,281,48,96
fluctuation of £10%) 110, 205, 220 110, 127,220
High-performance |Low-powered
Power(W) solenoid valve 30 solenoid valve 16
Holding power (VA) 50
Starting power (VA) 220
Operating state Continuous
Temperature range of
. o ~ +50
environment (°C)
Temperature range of coil (°C) |~ +150
Protection class to DIN40050 P65

14




Characteristic curves

Type WEH 10...

~
(o2}

(Measured at t=40°C =5°C , using HLP46)

11 7 Enginery Switching position Enginery | Neutral position
510 4 symbol |[P—>A|P—>B|A—>T[B—T| symbol |[A=>T|[B—>T|P—>T
= /723 [exo[ 2 [ 2 a5
2 5 /4 A9 F 1 4 1 4 F 3 - 6
5 6 /Y8474 GT | 4 | 2] 26| 61 | - - 7
28 D77
S M /P77 H,C 4 4 1 4 H 1 3 5
2 3 Y/ 7 LK 1 | 213
2 5 7/ L 2 [3 ] 1] 4 L 3 | -1 -
[ ‘ M 4 4 3 4

0 20 40 60 80 100 120 140 160 P 4 | 113 |4 P - LA

Flow(L/min) QVwWzH 2 2 3 5
Pressure loss curve graph of WEH10 Type R 2 2 3 -
electro-hydraulic directional control valve u 3 3 3 4 u - 4 -
Type WEH 16...
14 8 6 5 .
— 4 — —
§ 12 // As Symbol Switching position
< / Yy ay/4 P—A[P>B[A=T[B-T[P-T
T 10 / 4 7 4 E,Y,D 1 1 1 3 -
g 8 / //A 1 F 2 2 3 3 -
E . // // ,/ g G, T s | 1| 3| 7| 6
g 4 /| A// H,CQ,V,Z 2 2 3 3
g / 5K L 1 1 3 3 -
& ? s M, W 2 | 2 [ 4 [3 | -
R 2 2 4 - -
0 50 100 150 200 250 300 U 1 1 4 7 -
Flow(L/min) S 2 2 2 8
Pressure loss curve graph of WEH16 Type
electro-hydraulic directional control valve
T WEH 25...
ype 5 8 7 65 Svmbol Switching position
14 7 s Y PoAPoBAST[ BT
12 / N, E 1] 1|1 3
S 4
g 0 = // 7 F 1] 43 3
-‘23 function symbol R // // // / 1 G 3 1 2 4
s 8 & -~ H 4 | 4 |3 4
£ X// Z v
5 6 » 7 JQ |22 ]3] 5
2 P 7% L 22 3] 3
2 4 A = M 4 4 1 4
T, P 4 1 1 5
R 2 1 1 -
0 100 200 300 400 500 600 650 U 4 111 6
Flow(L/min) 7 symbol 6 \Y 2 4 3 6
Pressure loss curve graph of WEH25 Type 4 ;V;;E(fll?ros't'on PT W 1 1 1 3
electro-hydraulic directional control valve Neutral position P-T T 3 1 2 4
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Characteristic curves

(Measured at t=40°C =5°C , using HLP46)

Type WEH 32...
Ap-qv Characteristic curve-Symbol E, Rand W Ap-qv Characteristic curve-Symbol G and T
18 18 7
16 /’ 16 = /‘
8 14 o) i/ 8 14 /
= B—A / / =
S 12 S 12
£ NV V| =
S 10 . g 2 10 7 g
2 . BT 2 . 1 [/
o hel
° . A e, P_A I
a ° =% > § . AT A/,/
[ 7 il
a ) -~ \p_A a ) g
PoE ]
[ i
0 120 240 360 480 600 720 840 960 1080 0 120 240 360 480 600 720 840 960 1080
Flow(L/min) Flow(L/min)
Ap-qv Characteristic curve-All Symbols
18
18 A
& 1 //
3 12 //
g 10 4
()
5 s
S s
3
£ 4 i
a _
|
0 120 240 360 480 600 720 840 960 1080
Flow(L/min)
Pressure loss curve graph of WEH32 Type
electro-hydraulic directional control valve
When valve is at the middle position,open area of all flow directions
. . Open area (mm?)
iz Enginer
Size Bney " poa P8 A>T BT
Q - - 13 13
WEH10 Vv 13 13 13 13
W - - 2.4 2.4
Q - - 32 32
WEH16 \Y 32 32 32 32
W - - 6 6
Q - - 83 83
WEH25 Vv 83 83 83 83
W - - 14 14
Q - - 78 78
WEH32 Vv 73 73 84 84
W - - 20 20
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Performance limit

The switching function of valves depends on filtration due to adhesive effects. To achieve the specified
permissible flow values, we recommend full-flow filtration with 25 um. The flow forces acting within the
valves also have an influence on the flow performance. With 4-way directional valves, the specified flow
data are therefore valid for normal applications with 2 directions of flow. If the fluid flows in only one
direction, the permissible flow may be significantly lower in critical cases.

Type: WEH10 electro-hydraulic directional control valve

3-position valve, spring centering 2-position valve, main valve without spring
Flow(L/min) Pressure stage(bar) Flow(L/min) Pressure stage(bar)
Symbol 200 | 250 [ 315 Symbol 200 | 250 [ 315
E,J,L,M,Q, HC HD HK

U,W,R,V 160 HZ HY 160

H 160 150 120 HC.../O HD.../O 160

G,T 160 140 HK.../O HZ.../O

F,P 160 140 120 HC.../OF...

2-position valve whose main valve HD.../OF... 160

has a returning spring HK.../OF...

C,D,KZY \ 160 HZ.../OF...

Type: WEH16 electro-hydraulic directional control valve

Spring-centering 3-position valve

2-position valve

Flow(L/min) Pressure stage(bar) Flow(L/min) Pressure stage(bar)
Symbol 70 140 | 210 | 280 | 350 |Symbol 70 | 140 | 210 | 280 | 350
E,H,J,L,M, 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Q,U,W,R D,Y 300 | 270 | 260 | 250 | 230
F, P 300 | 250 | 180 | 170 | 150 |K 300 | 250 | 240 | 230 | 210
GT 300 | 300 | 240 | 210 | 190 |Z 300 | 260 | 190 | 180 | 160
S 300 | 300 | 300 | 250 | 220 |Hydraulic-return 2-position valve
v 300 | 250 | 210 | 200 | 180 [HC,HD, HK, HZ, HY] 300 | 300 | 300 | 300 | 300
Hydraulic-centering 3-position valve When control oil is supplied internally and
(min.control pressure 16 bar) pressure valve is equipped, the flow of spool
Allfunctions | 300 | 300 | 300 | 300 | 300 | 2Vesengineryof,F,P.G,T,S,V, Cand
Types reaches 160L/min .
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Performance limit

Type: WEH25 electro-hydraulic directional control valve

3-position valve of spring centering

2-position valve

Flow(L/min) Pressure stage(bar) Flow(L/min) Pressure stage(bar)
Symbol 70 140 | 210 | 280 | 350 |Symbol 70 | 140 | 210 | 280 | 350
E,L,M G,D,K,Z,Y 650 | 650 | 650 | 650 | 650
UW,0 650 | 650 | 650 | 650 | 650 |Hydraulic-return 2-position valve
T ( main valve without spring)
GT 400 | 400 | 400 | 400 | 400 |HC HD HK 650 | 650 | 650 | 650 | 650
F 650 | 550 | 430 | 330 | 300 |HZ HY
H 650 | 650 | 550 | 400 | 360 |HC.../O
J 650 | 650 | 650 | 600 | 520 |HD.../O

650 | 650 | 650 | 650 | 650
P 650 | 550 | 430 | 330 | 300 |HK.../O
\Y 650 | 550 | 400 | 350 | 310 [HZ.../O
R 650 | 650 | 650 | 650 | 580 |HC.../OF...
Hydraulic-centering 3-position valve HD.../OF
(minimum control pressure 18bar) 650 | 650 | 650 | 650 | 650
E,FH,JLM HK.../OF...
P.O.R UV, W 650 | 650 | 650 | 650 | 650 HZ.../OF..
G,T 400 | 400 | 400 | 400 | 400 | When control oil is supplied internally and
Hydraulic-centering 3-position valve pressure valve is equipped, the flow of spool
(minimum control pressure 30bar) valve's enginery of G, Z,V, F, H, P, T Types
GT | 650 | 650 | 650 | 650 | 650 | reaches 180L/min.

Type: WEH32 electro-hydraulic directional control valve

3-position valve of spring centering

2-position valve

Flow(L/min) Pressure stage(bar) Flow(L/min) Pressure stage(bar)
Symbol 70 | 140 | 210 | 280 | 350 |Symbol 70 | 140 | 210 | 280 | 350
E’ ‘\J/(lL;?M’ R 1100 | 1040 | 860 | 750 | 680 |C,D,K,ZY 1100|1040| 860 | 750 | 680
H,G 1100 | 1000 | 680 | 500 | 450 Hydraulic-return 2-position valve
FT,P 820 | 630 | 510 | 450 | 400 | V' P
Hydraulic-centering 3-position valve (minimum HC, HD, HK, HZ, HY |1100 1040|860 |750 |680
control pressure 8.50bar)
When control oil is supplied internally and
. pressure valve is equipped, the flow of spool
All functions 1100 | 1040 | 860 | 750 | 680 valve's enginery of C, G, T, F, P, H, V and Z Types
reaches 180L/ min.
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Unit dimensions

Unit dimensions of WEH 10 electro-hydraulic directional control valve

S s lle= F (T ootrtoomm]
[N B  m22x15
gl b le
E( - h | —3 Dimensions of
E_ b )ﬂa /E mounting surface
5 -
6 207

10
=i
11 é_
\%
N T .
?7/9/5 _@
T [ [ ialsl

A
92max

12
Neas,

13

25 | 30
(weight of fixed reducing valve 20)

) -
@ ¥
©

2xP7max . . X X
Dimension of installation undersurface

©
7.9 61.9 <

—
-
ha

o)
A{} B [P

46
73

v ol
M6/12| &= =

1 Mainvalve
2 2-position valve, with one solenoid
3 Solenoid a
4 Solenoid b
5 Plugofsolenoida
6 Plug of solenoid b
7 Junction box with lead and light, M22 X 1.5 interface
8 Label of pilot valve
9 Manual button
10 Double-solenoid 2-position valve,
double-solenoid 3-position valve
11 Switching time regulator
12 Section flow of Switching time regulator "full open"

54 27

13 Reducing valve

14 Arrangement of main valve's oil outlets
(attachment face of valve)

15 Position of leading oil outlet

16 O-ring of A, B, P and T outlets: 12X2;
O-ring of Xand Y: 10.82X1.78

17 Nameplate

18 Bolt4-M6x45 GB/T70.1-2000-10.9 grade
Moment M,=15.5Nm (bolt of vertical stack
components combined with electro-hydraulic
directional valve is selected according to
actual height)

19



Unit dimensions

Unit dimensions of WEH 16 electro-hydraulic directional control valve

M22x1.5

s— T 7

{7 ]0.01100mm

Dimensions of

mounting surface

©
x
©
£
[
o
® 87
¥ 1 SW6 = F
aafliNE o)
8
W [ + LT [ W Ll TI
]—LL T T _U~ ® ‘ 3
i = | = L L+
27 ®3 (5o}
77 105.5 B—
21 Dimension of installation undersurface ®4H8;8
2365 ®7max
235 19 138 XY
235 p *
17 15 T s o P
Ly X SR
3 A{ B Y 0
L, PP 1
83 o]
@4/ «——34-;0 4xM10;19
65.9 P19max
76.6 ABPT
88.1
21 101.6 2xM6:19

1 Mainvalve

2 2-position valve with one solenoid

3 Solenoid a

4 Solenoid b

5 Plugofsolenoid a

6 Plugofsolenoid a

7 Junction box with lead and light, M22 X 1.5 interface

8 Label of pilot valve

9 Manual button

10 Double-solenoid 2-position valve,
Double-solenoid 3-position valve

11 Switching time regulator

12 Adjustable bolt

13 2 locating pins

14 Locating diagram of connector of
pilot-operated solenoid valve

15 Size of spring-centering 3-position valve and
hydraulic-return 2-position valve
16 Spring-return 2-position valve
(icon sizes are C, D, K, Z engineries)
17 Hydraulic-centering 3-position valve
18 Connection diagram of main valve
19 Minimum size of process-required connection face of main valve
20 Bolt4-M10X 60 GB/T70.1-2000-10.9 grade(M,=75Nm)
Bolt 2-M6X55 GB/T70.1-2000-10.9grade (M,=15.5Nm)
(bolt of vertical stack components combined with electro-
hydraulic directional valve is selected according to actual height)
must order separately.
O-ring for P, T, A, B outlets: 22X2.5; O-ring for X, Y, L outlets: 10X2

20



Unit dimensions

Dimension of additional devices of valve type WEH16

Range of stroke adjustment is 10 mm to
adjust main spool stroke. Loosen the lock-
up nut and rotate the rod clockwise, thus,
shorten the stroke of the main spool.

300

2-position valve with hydraulic-offset
3-position valve with spring-centred

279.5

150

281

274.5

150

3-position valve with
hydraulic-centred
2-position valve (spool Y)

1 rotation = 1.5 mm stroke

10 10
g
i
E SW6
SW24

Stroke adjustment fixed on

end "A"and "B" 10
Stroke adjustment fixed on
end "A" 11
Stroke adjustment fixed on
end "B" 12

Stroke adjustment fixed on
end "A" 11

Stroke adjustment fixed on
end "B" 12

21



Unit dimensions

Unit dimensions of WEH 25 electro-hydraulic directional control valve

5 ] [£710.01/100mm
M22x15 | 8
(=2}
e}
8l L 1@ —7
=l b B1lA a Dimensions of
5 mounting surface
8 |
10 g
3 —
&
J 1 o
B | A =
/M 19 [
(o))
£
1 g
| °
T e
I =
Q
M — kS
SH® Qs
N
’ - | ¢
L/ 13 A 7 =
gl | /ﬂ—mmﬂ - He —Jl|
9~ @6 [T~
297 27.59
3245
332 Dimension of installation undersurface
18 15 17 16 20 195 »6.5H12;8
$20
22 53 14 14 21 768 22
| L ] 56 5
——
1 d/ A L a O |
E% i o L /{}T TRy o
BQL)T} A IS I oo 988
% A © A B 5NN
f E ﬁ l Sor 17| &
X_A B ] 79T | PR
Yl < 1.
77 FQ)B 1292 6xM12;25
130 53
®10max 77 ®24.5max
XY 94.3 BT
1006 ABT
112.5
130
Main valve 13 2 locating pins
2-position valve with one solenoid 14 Locating diagram of connector of pilot
Solenoid a 15 Size of spring-centering 3-position valve and
Solenoid b hydraulic-return 2-position valve

Plug of solenoid a
Plug of solenoid b
Junction box with lead and light, M22X 1.5 interface
Label of pilot valve
Manual button
0 Double-solenoid 2-position valve,
Double-solenoid 3-position valve
11 Switching time regulator
12 Adjustable bolt

1
2
3
4
5
6
7
8
9
1

16 Spring-return 2-position valve
(icon sizes are C, D, K, Z functions)

17 Hydraulic-centering 3-position valve

18 O-ring: 27X 3(A, B, P and T); 19X 3(X, Y)

19 Reducingvalve

20 Diagram of connector of main valve

21 Labels

22 Bolt6-M12 X 60 GB/T70.1-2000-10.9 grade (M,=130Nm)
(bolt of vertical stack components combined with

22




Unit dimensions

Dimension of additional devices of valve type WEH25.

Range of stroke adjustment is 12 mm to
adjust main spool stroke. Loosen the lock-
up nut and rotate the rod clockwise, thus,
shorten the stroke of the main spool.

399

2-position valve with hy&auhc—oﬂsel
3-position valve with spring-centred

199.5

Electromagnet a

"

Electomagnet a

2-position valve
Spool CDKZ

383

375.5

95.5

199.5

Eleq

iromagnet b

1
T,

ﬁi

3-position valve with
hydraulic-centred
2-position valve (spool Y)

23

1 rotation = 1.5 mm stroke

2

SW24

Sw8

Stroke adjustment fixed on

end "A"and "B"

10

Stroke adjustment fixed on

end "A"

11

Stroke adjustment fixed on

end"B"

12

Stroke adjustment fixed on

end "A"

11

Stroke adjustment fixed on

end "B"

12



Unit dimensions

Unit dimensions of WEH 32 electro-hydraulic directional control valve

M22x1.5

{£=10.01/100mm

Dimensions of

©
x
£
IR
SW6 2
ST s
9| [} 8’
l ey ]
| X5
ol @
N3
i i :
—| £
=y
‘ W J 52|, @;ﬁ :
o<
[ - 1 |11 |1 L1
215 72 o7 |
by e
13
362
406 Dimension of installation $6.56H12;8
dersurf ]
15 unaersurrace GXM&q%ax
16 33 ©34(P) i
R20.5 76 922 14 /@;@ S F
17| {} /)
] LT | PR
d g ® Lo 0B
B ol <<
I/ % ‘ © ] X {36 FIF‘\’:
2 1] shrio + [0
- 5 415
g g 8755 N ®38max
S - ABT
AN BET
1475
N a5 7 e
190.5 19 23 190.5
391 257

Main valve

2-position valve with one solenoid

Solenoid a
Solenoid b

Plug of solenoid a
Junction box with lead and light, M22 X 1.5 interface
Label of pilot valve

Manual button
0 Double-solenoid 2-position valve,
Double-solenoid 3-position valve
11 Switching time regulator
12 The location when section flow full open
13 2 locating pins
14 Locating diagram of connector of pilot-operated
solenoid valve
15 Size of spring-centering 3-position valve and
hydraulic-return 2-position valve

1
2
3
4
5 Plugofsolenoid a
6
7
8
9
1

24

16 Hydraulic-centering 3-position valve

17 Locating diagram of connector of main valve

18 Reducing valve

19 Spring-return 2-position valve
(Icon size is Y Type enginery.
For C, D, K, Z on the right head protruding function)

20 Bolt6-M20X 80 GB/T70.1-2000-10.9 (M,=430Nm)
(bolt of vertical stack components combined

with electro-hydraulic directional valve

is selected according to actual height)

P, T, A, B port O-rings: 42X 3
X, Y, L port O-rings: 19X 3



Unit dimensions

Dimension of additional devices of valve type WEH32

Range of stroke adjustment is 13 mm to adjust main spool

stroke. Loosen the lock-up nut and rotate the rod

clockwise, thus, shorten the stroke of the main spool.

476

54 136 250

Electromagnet b

2-position valve with hydraulic-offset
3-position valve with spring-centred

419

Electromagnet a

268

XA FII B
2—pogition valve

Spool CDKZ

479

435

245

Electromagnet b Electromagnet a

XA B

3»Bosition valve with
hydraulic-centred
2-position valve (spool Y)

25

1 rotation = 1.5 mm stroke
13

7
[

H**’

SW36

Stroke adjustment fixed on
end "A"and "B"

Stroke adjustment fixed on
end "A"

Stroke adjustment fixed on
end "B"

Stroke adjustment fixed on
end "A"

Stroke adjustment fixed on
end "B" of

SW12

10

11

12

11

12



QNN PH I

WH...type
Hydraulic Directional
Control Valve

WH 10, 16, 25, 32 type

Sizes 10, 16, 25, 32
Max. Working Pressure: 315 bar
Max. Flow: 1100L/min

Contents Features

Function and configurations 02 - Valves used to control the start,
Specifications 03 stop and direction of a fluid flow

Symbols 04 - Hydraulic operation (WH)

Connection dimensions and sub-plate 04 - Porting pattern conforms o DIN 24 340 form A,

I1SO 4401 and CETOP-RP 121 H



Function and configuration

WH type valves are directional spool valves with hydraulic operation. They control the start, stop and
direction of a flow.

1.Spring-centred valve:
The main spool (2) is kept in the centre position by the return springs (3). If external control fluid enters

main valve(1) from port X then enters left spring chamber(5) via cover(4), the main spool is pushed into
the switching position. The oil of right spring chamber returns to tank from port Y. When the control fluid
is cancelled, the main spool returns to centre position via the action of right spring force. And if the
control fluid enters from port Y, then the main spring moves to left to switching direction and the oil of
left spring chamber returns to tank from port X.

i X ¢ i i ’_3,

] ¢ ."’0,’4? 4

V. /4/ N
: - "||||||-, || ||l-. o
Al

ASISIS ]

7 i
AV V A VY

X T A P B Y

Structure chart of valve type WH25 with spring-centred

2. Hydraulic-centred valve:

Pressure fluid acts on both sides of main spool (2) and main spool(2) is fixed by a locating sleeve. It
moves under pressure at opposite side to switch direction when one side of the main spool is unloaded.
If the control fluid enters left chamber of main valve from port X, the main spool moves right, the fluid
of right chamber returns to tank from port Y; and if the control fluid enters right chamber from port Y,
the main spool moves left, the fluid of left chamber returns to tank from port X. Internal leakage oil

directly returns to tank from port L.

4 7 ZB
‘."o’i/ <
\\/7/ / ’%‘?{{g &

P
i
7

Structure chart of valve type WH25 with spring-centred

Switching time adjustment (see WEH) Flow area when valve is in central position (see WEH)
Characteristic curve (see WEH) Technical data (see hydraulic part of WEH technical data)
Performance limits (see WEH) Additional device (stroke adjustment) (see WEH)



Specification

T v ] ann
Further details
280bar = Nocode in clear text
350 bar = H-
(Not for size 10) No code = NBR seals
' = FKM seals
3 way =3 - .
(only for spool A and B) Additional device code
4way =4 (see WEH)
(not for size 10)
Nominal size: 10 =10 - ——
16 =16 No code = Without switching time
25 =75 adjustment
32 =32 S = With switching time
adjustment, meter in throttle
Spring-centred or offset =No code s2 o With switching time
Hydraulic-centred or offset -H adjustment, meter out throttle
(For size 10, only symbols A, B, C, D, K, Z, Y with H)
Spoot symbot {See spoot symbots) 4XJ= Series 40J to 49J (size 10)

TXJ= Series 70J to 79J (size 16,25 and 32)
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Connection dimensions and sub-plate
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1. The installation, connection dimensions and sub-platesame of type WH is as same

as type WEH.

2. Regarding dimention, only the height of type WH is different from that of type WEH.

For type WH, there is a cover (height:12mm) on top of the main valve.

Also switching time adjusted can be topped with a height of 40mm. Details see WEH.
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WMM 6...type
Manual Operated
Directional Control Valve

WMME6...6XJ... type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 60L/min

Contents Features

Function and configuration 02 - Direct operating directional spool valves
Specification 03 - For sub-plates mounting

Symbols 03 - Hand lever

Technical data 04 - Porting pattern confirms to DIN 24 340 form A,
Characteristic curves 04 and 1SO 4401

Operating limitation 05

Unit dimensions 06



Function and configurations

WMM6...6XJ... type manual directional Valves are direct operated spool valves which switch the flow
fluid by rotating the handle to move the spool axially. The valves consist of valve housing(1), handle(2),
control spool(3), and one or two return springs(4).

The return springs (4) maintain the control spool (3) in central position when the handle is not
operate. If the rotary button is actuated with a detent, the control spool (3) is moved to the desired
spool position by the type of actuation (2).

Detent

Directional valves with rotary button are generally designed with detent. Directional valves with
hand lever are optionally available as 2 or 3 position valves with detent. Directional valves with roller
plunger are generally designed without detent. If types of actuation with detent are used, each spool
position can be locked, depending on the valve type.

Throttle

The use of a throttle insert is required when due to given operating conditions, flows can occur during
the switching processes that exceed the performance limit of the valve. These throttles are to be inserted
into the P-channel of the directional valve.

throttle




Specification

| |WMM| 6 | 6XJ I/ | | * |
3 ways
(version Aand B) =3 Further details in clear text
4 ways =4 No code = NBR seals
Manual directional valve v - FKM seals
Nominalsize 6 -6 No code = Wthout cartridge throttle
B08 = Throttle - 0.8 mm
Symbols e.g. C, E, EA, EB etc. see below) B10= Throttle - $1.0 mm
Series 60J to 69J =6XJ B12= Throttle - ®1.2 mm
(60J to 69J:unchanged installation and No code = Return spring
connection dimensions) F = With detent
Symbols
Transition Spool valve Transition Spool valve
position symbols position symbols
AB AB AB AB |
al [b] 3 fabjw [a] Tb] P
PT PT PT PT
VARIE] (A= VAHEIH (A1 =8
XBI (XM =c (XED X =y
X (XIti =D
Transition Spool valve Transition Spool valve Transition Spool valve
position symbols position  symbols position  symbols
AB AB AB AB AB AB
al Tol 1b] Mal b} ERORYEEW [0 TB] XY o[bln
PT PT PT PT PT
AB AB AB
Ja[of”
PT PT PT
Xidd]  XE) =B | Ximd XEJ =BA| i ) =8
HHEEX OHEX =F | OHHE [0OH =FA| BEXI EX =F8
[EHoHX  HRX =6 | HHEE [E =6A| CHX] QX =68
XHHHI] XHI) =1 | XHH XH =HA| HHH [HI =H8
XNHE  XHI = | XNH XH =JA | Hill  HH =8
XNELH  XEO =L | XNH XH =tA| il HE =8
XZHED XEO =v | XZZH XH =mA| EIZH Bl =vs
[HHEX OHX =P | HHA [OH =PA| [HX] [HX =PB
XNHLH  XHO = | XNH [XH =caA| Hifl HI =08
XiiiAH  XEH =R | XEdd X =RA| (AH EdH =R
FEEEX HRX -7 | S O =T | BHX =T8B
XXNEEIH  XEM =v | XIXED [XED =VA| GIEfE] GO0 =us
XXHEOT) XEO =v | XXH XH =vA| B B =v8
XRHH  XH =w | XRH XH =wA] Bl H =ws




Technical data

Fixing position Optional

. -30 to +80 (NBR seal)
Fluid temperature range °C

-20 to +80 (FKM seal)

Max.operating PortA,B,P  bar 315
pressure Port T bar 160
Max. flow-rate L/min |60
Flow cross section Type Q mm? For symbol Q 6% of nominal cross section
(switching neutral position) |Type W mm*  |For symbol W 3% of nominal cross section

Mineral oil for NBR and FKM seal

Fluid

Phosphate ester for FKM seal

Viscosity range mm?/s [2.8to 500

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Weight kg 1.6

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Spool Flow direction
symbol to PtoB | AtoT B toT

» 7 8 10 653 912 AB 3 3 - :

1 10 / / gy C 1 i 3 1
% [ /NS

= / / 2 DY 5 5 3 3

2 / ///// el E 3 3 1 1

5 6 [ VS F 1 3 ! :

3 /7

5 4 S/ T 10 10 9 9

g // //// Z H 2 4 5 5

g 2 / JQ 1 1 2 1

* ‘ L 3 3 4 9

0 20 40 60 80 M B 4 3 3

Flow (L/min) — P 3 1 1 1

R 5 5 4 -

7 Symbol "R" in switched positions B — A v 1 2 1 1

8 Symbol "G" and "T" in neutral position P = T w 1 1 2 2

9 Symbol "H" in neutral position P—> T U 3 3 9 4

G 6 6 9 9




Operating limitations

The switching function of the valves depends on the filtration. To achieve the specified admissible flow
values, we recommend full flow filtration with 25 pm. The flow forces acting within the valves also affect
the flow performance. With 4 way valves the specified flow data thus apply to normal operation with 2
volume flow directions . If only one flow direction is available, in certain cases, the admissible flow can be
significantly smaller.

Without detent
300 AY ~ 1 Curve Spool symbol
\ , Without |1 M
,g \ detent E,J
[
£ 200 AN LQUW
(o)
:% 4 C,D,Y,G
g 3— H,R
§ 100 AN s 2 AB
§ 3 Vv
& 4 F,P
0 10 20 30 40 50 60
Flow (L/min) — 3 T
With detent
300 \ !
N
]
Ko}
o 200 ~\ Curve Spool symbol
2 2 with |1 M
4 ] 4 detent H,C
o 100 eten ’
% 9 DY
5 2 E,J,QL
° 0 10 20 30 40 50 60 Uw
Flow (L/min) — 3 AB
4 G,T
5 F
\ AN 6 Vv
300
NI\ -
200 R \\ : "
5\‘ 9 T

SN °

100

Operating pressure (bar)—

0 10 20 30 40 50 60
Flow (L/min) —



Unit dimensions

{£710.01/100mm

Requirement for
mounting surface
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/ 2-position valve:Symbols A, C, D

Switched position

1 Switched positionb—>a,0—a
2 Switched positiona—b,0—b

3 Nameplate

\ Ia /b Symbols B and Y
4WMM6*A
4WMM6*B

4xM5;10

Valve fixing screw holes
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(Dimensions in mm)
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Dimensions of
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HYDRAULIC

WMM 10...type
Manual Operated
Direction Control Valve

WMM10...4XJ... type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 160L/min

Contents Features

Function and configurations 02 - Direct operating directional spool valves
Specifications 03 with mechanical, manual operation

Symbols 03 - For sub-plates mounting

Technical data 04 - Hand lever

Characteristic curves 04 - Porting pattern confirms to DIN 24 340 form A,
Operating limitations 04 and 1SO 4401

Unit dimensions 05



Function and configurations

WMM 10...4XJ... type are manually actuated directional spool valves. They control the start, stop and
direction of a flow. The directional valves consist of valve housing (1), handle (2), control spool (3), and
one or two return springs (4). When de-energized, the control spool (3) is held in the central position or
in the initial position by the return springs (4).The control spool (3) is moved to the desired spool
position by means of the types of actuation.

Throttle

The use of a throttle insert is required, when, operating, flows can occur during the switching processes
that exceed the performance limit of the valve.

These throttles are to be inserted into the P-channel of the directional valve. Directional valves type
WMM10...4XJ...type have two handles options with different pulling direction , the detail refer to the
'Specification' and 'Unit dimensions'.

throttle




Specification

[ wmfro | jaug | | ]« |
3 ways
(version Aand B) =3 Further details in clear text
4 ways =4
Manual directional valve
Nominal size 10 =10 No code = NBR seals
vV = FKM seals
Symbols e.g. C, E, EA, EB etc. see below No cgde - Wthou_lghcartrlidgg;ahéottle
. _ = rottle - 0.8 mm
Series 40J to 49J =4XJ B10 = Throttle - ®1.0 mm
(40J to 49J:unchanged installation and Bl12= Throttle - $1.2 mm
connection dimensions) No code= Return spring
F = With detent
Symbols
Transition Spool valve Transition Spool valve
position symbols position symbols
AB AB ‘ AB ‘ AB
{a]b] [al ib] ja[bl/
D] oo, T 1
A A ED -
XHI = X (X =y
XEZ -0
Transition Spool valve Transition Spool valve Transition Spool valve
position symbols position  symbols position symbols
AB AB AB AB AB AB
[l Tol 18] Yalo[B) ELo“Eloly | [ 18] WoBly
PT PT P PT PT PT
AB ! AB ! AB \
dalobF™ dalof” elbf™
\algfE r
il XE <F | X (XEd =B~ B B <E8
HEHX OREX F | OHE O - | BEX EX =P
MH=HX O=EX =6 | OHD M- =eA | EHX EIX =cs
XHHH] [XHH =+ | XHH XH =+ | HHL] [H =+
XNH I XHO =~ | XRH XH A | 5 = -8
XNEEE XEO = | XNH XH =ta | B H =.
XZB  XEH =v | XEAH XH =wa| Bl [EIl -ws
[EHHHX] [HX -» | EEH [ =Pa | HHX] HX =rs
XNHEH  XHO =« | XXH [XH =oa| B[ HI -cs
XibmidaH XEH = | XEiE XED e | E¥E EH -rs
CaEX X =r | OHE o =w | BHX EX -
XNEET  XEI v | XRED [XED =ua| BN EIED =us
XXBEH XEI v | XXKEH XE -vw» | BT BH -w
XNEE XD -w | XRE XE -wa| EEH E -ws




Technical data

Fluid temperature range -30 to +80 (NBR seal)

¢ -20 to +80 (FKM seal)
Max.operating PortA,B,P  bar 315
pressure Port T bar 160
Max. flow-rate L/min | 120
Flow cross section TypeV mmz For symbolV11(A/BtoT) 10.3(PtoA/B)
(switching neutral position) Type W mmz For symbol W 2.5(A/B toT)
Type Q mm For symbol Q 5.5(A/B to T)

Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal

Viscosity range mm?*/s 2.8 to 500

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Weight kg 4.4

Fluid

Degree of contamination

Characteristic curves (Measured at t=40°C +5°C , using HLP46)

14 8 7 Spool Flow direction Spool Flow direction
7 / 6 |symbol[PtoA[PtoB[AtoT[BtoT|symbol|PtoA[PtoB[AtoT[BtoT

1 7775 Alals] -] - U [3][3]2]a4
8 10 / 7174 B |3 4| -|-| M |1][1]|4]34
s y I/ V7R c [ 3]3]4a]4a] P [3]1]5]s
g 8 A 2 D |33 |5|5]| Q|2]2]2]2
e 6 )z /;/',/ 1 E | 2244 R |3]4]|3]-
° 4 Fli1l2[3]4]u3[3]5]2
2 pZ 6T | 4 | 4| 7|7 v |[2]2]3]3
g 2 H |1 |1]5|5|w/|3]|3]|3]|3

\ J 22 ]33]y |4]4]6]6

0 10 20 30 40 50 60 70 80 90 100110120
Flow (L/min) —
8 Symbols "G" and "T" in neutral position (P — T)
8 Symbol "R" in position (A— B)

Operating limitations

The switching performance of the valves depends on the filtration. To achieve the specified flow values,
we recommend full flow filtration with 25 um. The flow forces acting within the valves also affect the flow
performance. With 4 way valves the specified flow data thus apply to normal operation with 2 volume
flow directions. If only one flow direction is available, in certain cases, the admissible flow can be
significantly smaller.

1 gag . . \ Curve Spool symbol
g NN 7 1 AB
£ L0 N AN N> 2 A/O
2 A A\ ~ 3 H
5 100 \\ 4 F.GPRT
g \ 5 JLLQUW
[
Q.
© 9 20 40 60 80 100 120 6 CDEMVY
Flow (L/min) — 7 C/0,C/OF ,D/0O,D/OF




Unit dimensions (Dimensions in mm)

WMM10...-4XJ...

2 1 3 22

-

f=3

5
2-position valves 0.01/100mm
(Spoolsymbol A,C,D) ‘ 2-position valves

1
;
0.8
/,/ All 3-position valves and 1 |& b, (Spool symbol B,Y)
b/// derived 2-position valves ! ! /’ o11

\\ |
‘\\a Lo
\‘\ i/ i ! i // b=y Requirement for
\.‘ ‘ ’,/ ! }/,/ N mounting surface
I\ l’ T Tl T J, [ !
A i I
Qi ! } ‘
H L

72.5
55

!
—

1 Switched position 0 = b

2 Switched position0 —>a,b = a

3 Switched positiona— b

4 Nameplate

5 O-ring 12X2, for ports A, B, P ,TAand TB

6 Additional return port when using control block
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WMM...type
Manual Operated
Directional Control Valve

WMM16, 25 type

Size 16,25
Max. Working Pressure: 315 bar
Max. Flow: 450L/min

Contents Features

Function and configurations 02 - Direct operating directional spool valves
Specifications 02 with mechanical,manual operation

Symbols 03 - For sub-plates mounting

Technical data 03 - Hand lerver

Characteristic curves 04-05 - Porting pattern confirms to DIN 24 340 form A,
Unit dimensions 06-07 and 1SO 4401



Function and configurations

WMM type valves are hand lever operation directional spool valves. They control the start, stop and
direction of a flow.The directional valves basically comprise of a valve housing (1), handle(2), control
spool (3), one or two return springs (4).

In the unoperated condition the control spool (3) is held in the neutral or its initial position by the return
springs (4). The control spool (3) is actuated by the hand lever (2) via a joint and a pin. The spool is
moved from the initial position to the switched position.

After the hand lever(2) has been returned to the zero switched position , the spool (3) is returned to the
neutral position via the return springs (4).

4WMM.../F... (With the detent)
The directional valves with one detect, 2 or 3 switched position , can be orientated at any switched

position.

2 1 3 4
H &
E ) IS
T 5,4 YR
T =4 N
] i i N
L \
e
I T T T T
VvV V A Y v
T A P B Y
Type 4WMM...TXJ/F
Type AWMM...7XJ (with detent)
Specification
Lo Jwm] | Gmg | |+
Further details in clear text
4 ways =4
No code = NBR seals
Vv = FKM seals
Nominal size 16 =16
Nomi ize 2 =2
ominal size 25 > No code = Return spring
F = With detent
Symbols e.g. C, E etc. see below
™XJ= Series 70J to 79J
(70J to 79J: unchanged installation and
connection dimensions)




Symbols

2-position valve 2-position spool
transition position valve symbols

AB AB
PTIL(Y)
AB

PTIL(Y)

ing g

X

XL

[m =K
Résin [(XIEH

FEEX 2 -
XA XH ™
XN (XHET

KNS XED .,
XZPEH XED -
XEEH XEH -
XNE XED

3-positi I 3-positi I T T
iransition position viive syrmbols XINEAE) X
AB AB
XHEHH XIoE =
B A LR X =
Rl Hm ek W o =
o XA X
N :V
RGEEEER X =€ XIEHEL  XIBIH N
XHEHT K =F DANTHRE XTI
Technical data
Nominal size 16 25
Weight kg Approx.8 Approx.12.2
Actuation force -with spring return N Approx.75 Approx.105
-with detent N Approx.75 Approx.105
Actuation angle about the neutral postion ~ ° 2X26° | 2X32°
Max.operating pressure port A,B,P bar 315
Port T bar 250
Fluid Mineral oil suitable for NBR and FKM seal
“ Phosphate ester for FKM seal
. -30to +80 (NBR seal)
Fluid temperature range °C
-20 to +80 (FKM seal)
Viscosity range mm?/s | 2.8t0 380

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406




Characteristic curves

(Measured at t=40°C £5°C , using HLP46)

Type 4MM16... . 6 s

14 7
Lo LA
B yriv/al
;E-_; 8 / / A//1
: RY/19/878)
e, /N o
g p
£ 2

0 100 200 300

Flow (L/min) —
Type 4MM25...

14 65
’;?12 // /’g
% 10 Symbol R(B-A) / //2
= mbol -

g 8 / QL ’ // 1
g 4 ,//// jd
g . A0
2 Ve 724
g 2 Z

0 100 200 300 400 450

Flow (L/min) —

Spool Flow direction

symbol |PtoA|PtoB|AtoT |BtoT|PtoT
E,Y,D 1 1 1 3 -
F 2 2 3 3 -
G,F 5 1 3 7 6

HCQ| 2 2 3 3

JK L 1 1 3 3 -
M, W 2 2 4 3 -
R 2 2 4 - -
V] 1 1 4 7 -
S 4 4 4 8

Spool Flow direction

symbol |[PtoA|PtoB|AtoT|BtoT|PtoT
E 2 2 1 4 B
F 1 2 1 2 4
G 2 2 2 4 6
H 2 2 1 3 2
J 2 2 1 3 -
L 2 2 1 2 -
M 2 2 1 4 -
P 2 2 1 4 6
Q 2 2 1 4 -
R 1 2 1 - -
T 2 2 2 4 5
U 2 2 1 4 B
Vv 2 2 1 4 -
w 2 2 1 3 -




Characteristic curves  (Measured at t=40°C +5°C , using HLP46)

The switching performance of the valves depends on the filtration. To achieve the specified admissible
flow values, we recommend full flow filtration with 25 um. The flow forces acting within the valves also
affect the flow performance. With 4 way valves the specified flow data thus apply to normal operation
with 2 volume flow directions. If only one flow direction is available, in certain cases, the admissible flow
can be significantly smaller.

Nominalsize 16

Allowing flow qv L/min, 2-position valve Allowing flow qv L/min, 3-position valve
Operating pressure P bar Operating pressure P bar

Symbol 70 [140 210 280 [315 | ™PO 70 140 [210  [280 [315

Return spring Return spring

C 300 |300 300 |260 [220 |E,H,J,L,M,Q,R,UW |300 300 300 300 300

D 300 |300 210 ([190 |160 |FP 300 300 210 190 170

K 300 300 |200 |150 |130 |G,S;T 300 300 220 210 180

z 300 240 190 |170 [150 |V 300 260 200 180 170

With detent With detent

C,D,K,Z [300 [300 [300 [300 [300 [EHJ,LMQRUW [300 [300 [300 300 [300
F,P 300 300 280 230 230
G,S,T 300 300 230 230 230
\ 300 300 250 230 230

Nominal size 25

Allowing flow qv L/min, 2-position valve Allowing flow qv L/min, 3-position valve
Operating pressure P bar Operating pressure P bar
Symbol 70 140 [210 [280 [315 | ™PO! 70 [140 [210  [280 [315
Return spring Return spring
C 450 300 (250 |200 |180 |EJ,LM,QRUW 450 450 |450 450  |450
D 350 [300 |275 |250 200 |F 450  |250 200 135 110
K 200 |150 |140 |130 |120 |G, 450 330 290 230 180
z 300 |270 |240 |220 |200 |H 450 450 400 400 350
P 450 310 240 215 150
\ 450 310 280 270 200
With detent With detent
E,F,G,H,J, LM,
C,D,K, Z ‘450 ‘450 ‘450 ‘450 ‘450 P.O.RT.UW 450  |450  |450 |450  |450
\ 450 450 400 350 300




Unit dimensions: nominal size 16

26°

i

P12

==
o
o
8 o [Ii i
& ]
6
(£710.01/100mm
>
Requirement for
© mounting surface
- 1016
3 $4H8/8
a b/ Spool symbo:C,D,K,Z
\ / All 3-position valves 138
W& 0 by . o
T, P
1— f— o -
‘ LA/ o o 9| <
s | O M@
L gl A{ B 10
A o s n /|
7 18.3 < ~
‘ 4/| 34.1 4xM10;19
50 ®19max
89 T ABP)
Switched position 21 101.6 (AB;P:T)
2xM6/19

1 Switched position a
2 Switched position b
3 Switched position 0 (a and b for 2-position valve)
4 2-position and
3-position valves
with detent, 3-position

valve with spring centered
5 2-position valve with return spring
6 Nameplate
7 2 locating pins 3x8
8 O-ring22X2.5

(portsA,B,PandT)
0-ring 10X2 (portL)



Unit dimensions: nominal size 25

270
32° —32°
|
H, ®12
\ ‘ 7
1 \ a l o b /3—position valve
3 a | b 2-position valve
| ©
2 \ / =1
WL/ — b—
G
3l o [T T R
<t I 1 I I _/-V
bl | LIl b
86.5 6
<
117
342
369.5 /(2-position valvk with return spring)
4 5 6
7 [£7]0.01/100mm
L d — 1
. | Cimo i X/
- [fs} |
o 9 I = Requirement for
0 T%ﬂ» )S$ A B I mounting surface
\¢ i

7
Port X and L unavailable, port Y is used as drain port

195 ®6.5H12;8
21 768 P22max
— P
L9 ’,/}*’ 1 Switched position a
5
o T PATY o | o 2 Switched position b
< 4 y o RN S 3 Switched position 0
3| LA v 40-ring 19X 3 (ports X and Y)
adlihi oY 50-ring 27X 3 (ports A,B,Pand T)
10max 129:2 6xM12:25 6 2 locating pings 6X12
3 53 7 Nameplate
77
®24.5max
94.3 TART
ABT
100.6
112.5
130
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Z2FS6...type
Modular Restrictive
Check Valve
Z2FS6...4XJ...type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 80 L/min

Contents Features

Function and configurations 02 - Sandwich plate valve

Specifications 03 - Porting pattern to DIN 24 340 form A
Symbols 03 and 1S04401

Technical data 04 - 3 adjustment elements:
Characteristic curves 04 « Screw with locknut and protective cap
Unit dimensions 05 « Two insert pressure relief valve

» Rotary knob with scale

- For limiting the main or pilot fluid flow of 2
actuator connections

- For meter-in or meter-out control



Function and configuration

Z2FS6 type valve is a double throttle check valve with sandwich plate structure. It is used for the main
or pilot flow limitaion of one or two actuator ports. In the opposite direction, fluid flows freely
through the check valve.

For meter-in control fluid passes from port Al to port A2 via the throttling point (1), which is made up
of the valve seat (2) and the throttling spool (3). The throttling spool (3) is axially adjustable through the
adjustment screw (4).

Fluid flows from A2 to Al, valve seat (2) is opened against spring (5) and valve acts as check valve.
Depending on the installation position, the throttling effect may be arranged as a meter-in or a meter-out
control.

Main flow limitation(Z2FS6.../2Q)
In order to change the velocity of an actuator (limiting of main flow), the double throttle/check valve is
installed between the directional valve and the sub-plate.

Pilot flow limitation(Z2FS6.../1Q)
In order to limit the pilot flow, the double throttle/check valve is installed between the main valve and
the pilot valve.

Type: Z2FS6-2-4XJ/2Q

This installed position is for meter-in control



Specification

I I
sl o] | jaog | [+]
Modular restrictive check valye | Further details in clear text
No code = NBR seals
Nominal size 6 =6 Vv = FKM seals
Throttle/check valve portsAand B =- e
Throttle/check valve port A =A 1Q= With fine control
Throttle/check valve port B =B 2Q= Standard version
Screw with locknut and protective cap =2 axJ = Series f‘OJ to 4?‘]
Lockable rotary knob with scale =3 (40J to 49J: unchanged installation
Rotary knob with scale =7 and connection dimensions)
Sym bols (®=valveside, @ =sub-plate side)
Type:Z2FS6-...-4XJ/ (meter-in control) Type:Z2FS6-...-4XJ/ (meter-out control)
@ b @ L
P RAECRE T P AECRE T
Type:Z2FS6A-...-4XJ/ (meter-in control) Type:Z2FS6A-...-4XJ/ (meter-out control)
@ @
P Al @ |B T P Ao B T
Type:Z2FS6B-...-4XJ/ (meter-in control) Type:Z2FS6B-...-4XJ/ (meter-out control)
@ O
P Al @ B T P Al @ % T




Technical data

Mineral oil suitable for NBR and FKM seal

Fluid
Phosphate ester for FKM seal

-30 to +80 (NBR seal)

Fluid temperature range °C
-20 to +80(FKM seal)

Viscosity range mm?/s |10 to 800

Maximum permissible degree of fluid contamination:

Degree of contamination Class 9. NAS 1638 or 20/18/15, 1S04406

Max. working pressure bar 315
Max. flow-rate L/min 80
Weight kg Approx.1.0
Characteristic curves (Measured at t=40°C £5°C , using HLP46)
AP-Q, curve-Z2FS6-...-4XJ/2QV AP-Q, curve-Z2FS6-...-4XJ/1QV
Throttle setting in turns Throttle setting in turns
o 2345 6 7 8 o234 5 68 7 8 9 10 1115
/ 4
/ ; 1/
200 / 200 a4
150 / ’/ 150 / /'/
W / /7
// 1 /
] NI Ay 4 s % 17
so HHHH! 4 WA 80 JHH AL
70 HEH. / / 70 /)
60 | / A 1/ /' el iWiVi
o 11 /AT YAV, AV, o |1 HITATATAVAY/ 4
4 / 74 Y, I
T 40 /14 A 1 40 Vi
- v 4 = 7
5 30 (VA § 30 1y,
Qo / Qo
5 20 / ,// — 2 / /
£ A S
I 1117474 5 .,
(] 4 8
E 5 A 5
e 4 ®
o o
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Flow (L/min) — Flow (L/min) —
T 15
g vd
s 10 /
5 L
£ 5
; //
g 0 10 20 30 40 50 60 70 80

Flow (L/min) —

Through check valve (throttle closed)



Unit dimensions

Type:Z2FS6A-...-4XJ/ ...

(Dimensions in mm)

| 72 87 7. 43
1
X g = o] = @‘t —X
—
N
12 4,11 A3 ! (£ 10.01/100mm]
' 1 _ 61x40 -9 10 0.8
Type:Z2FS6B-...-4XJ/... 5 i
Vi Requirement for
1 7 87 72 24 mounting surface
13 !
\4 el
X— o —H " L | X
© QTF e ¢
o~ Y
N
| 9 3,11 12
- 61x40 0
Type:Z2FS6-...-4XJ/ ... 405
811 2 1 2 278
4xM5;10 19
[ Valve fixing 10.3
X—<© —X hol
@ :l N & & H—J screw 08749 . p
N \Pg B 0} ©
< o PO &
12 7 | _e1x0 10 M -
4x07.6 max E é o
42 87 42
r’4><¢‘5.4 40.5 5.5 AxOT5 Dimensions of
mounting surface
Qi -
0|9 S LArst | e
9 T 5 & Ot
:}B”’ ot illle ) °
N
"o}
sl de
10.3
19
27.8
64
1 Nameplate 9 0-rings 9.25X1.78 (PortA,B,P, T)
2 Adjustment element "2" 10 O-ring plate
3 Adjustment element "3" 11 For all adjustment elements:
4 Adjustment element "7" turn anti-clockwise=increases flow
5 Space required to remove the key turn clockwise=decreases flow
6 Valve fixing holes 12 To change from meter-in to meter-out,
7 Lockable nut S=10 rotate the unit around the 'X-X'axis
8 Internal hexagon screw S=5 13 End cap S=22
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Z2FS...type

Modular Restrictive

Check Valve
Z2FS...30J...type
Sizes 6, 10, 16, 22

Max. Working Pressure: 315 bar
Max. Flow: 360 L/min

Contents

Function and configurations 02
Symbols 02-03
Specifications 04
Technical data 04
Characteristic curves 05
Unit dimensions 06-07

Features

- Sandwich plate valve

- Porting pattern to DIN 24 340 form A
and 1S04401

- For limiting the main or control fluid flow
of 2 actuator connections

- 3 adjustment elements:

« Lockable rotary knob with scale

« Spindle with internal hexagon and scale

« Rotary knob with scale

- For meter-in or meter-out control



Function and configuration

Z2FS type valve is a modular restrictive check valve with sandwich plate structure.
It is used to control the flow by changing the throttling. In the opposite direction, fluid flows freely
through the check valve. For Z2FS10, depending on the installation position, the throttling effect may be
arranged as a meter-in or a meter-out control. While for Z2FS16 and 22, depending on the model (S or
S2) throttling may take place in either meter-in or meter-out, and the two operating oil chambers are

connected.

|

sijae
: i

—J
B il
i
- =z N0

v V A
T AV

\
A A
P V¥B X Y

Structure chart of double throttle/Check Valve

Type:Z2FS6-30J/ (meter-out control)

D®l

Symbols (@ -=valveside, @=sub-plate side)
Type:Z2FS6-30J/ (meter-in control)
HON
P Al @ %8 T

e
' @

B T

Type:Z2FS6A-30J/ (meter-in control)

Type:Z2FS6A-30J/ (meter-out control)

y @

P A? @ |B T

y @
o

P Al @ |B T

Type:Z2FS6B-30J/ (meter-in control)

Type:Z2FS6B-30J/ (meter-out control)

@

@ B T

@

@ B T

size:6



Symbols  (®-=valveside, @ =sub-plate side) size:10

Type:Z2FS10-30J/ (meter-in control) Type:Z2FS10-30J/ (meter-out control)
WON y @
b q b ¢

TA| P Al @ TB B TA| P Al @ B T8

Type:Z2FS10A-30J/ (meter-in control) Type:Z2FS10A-30J/ (meter-out control)

y @ , @
o '
TA| P Al @ |8 B TA| P A @ |B 8

Type:Z2FS10B-30J/ (meter-in control) Type:Z2FS10B-30J/ (meter-out control)

@ .( @.{( u

TA| P Al @ B B TA| P Al @ %8 8
Symbols (@ =valve side, @ = sub-plate side) size:16, 22
Type:Z2FS...-30J/ (meter-in control) Type:Z2FS...-30J/ (meter-out control)
Ll HON | Ll HON |
| | | | | |
L] D) \ L] ') \
| | | | | |
Le(xl At @ B YT Lpixl AT @ B YT
Type:Z2FS...A-30J/ (meter-in control) Type:Z2FS...A-30J/ (meter-out control)
Pl y @ | P y @ |
| | | | | |
L] ' \ L] o \
| | | | | |
Lp|x! Al @ |B YT L'p|x! Al @ |B vlT
Type:Z2FS...B-30J/ (meter-in control) Type:Z2FS...B-30J/ (meter-out control)
Lo ® ! Lo @ !
| | | | | |
L] 7 \ L] (7 \
| | | | | |
Ueix! Al @ %8B YT telx! Al @ 7B YT




Specification

| zst| | +30J+ | | * |

Modular Restrictive | Further details in clear text
check valve No code = NBR seals
Nominal size 6 =6 v = FKM seals
Nominal size 10 =10
Nominal size 16 =16 No code= Meter-in /meter-out control
Nominal size 22 =22 S= Meter-in contro

S2= Meter-out control
Throttle/check valve portsAand B = -
Throttle/check valve portA  =A
Throttle/check valve port B =B
30J Series =30J
Technical data
Installation position Optional

N One direction throttle, return through the check valve
Flow direction N
by another direction
Fluid Mineral oil suitable for NBR and FKM seal,
Phosphate ester for FKM seal
Fluid temperature range °C -20 to +80
Degree of contamination Maximum permissible degree of fluid contamination:
g Class 9. NAS 1638 or 20/18/15, 1IS04406

Viscosity range mm?®/s 10 to 800
Max.operating pressure ba r to 350
Nominal size 6 10 16 22
Weight kg 0.9 3.1 4.7 8




Characteristic curves  (Measured at t=40°C +5°C , using HLP46)

L4 3
& 3 L
£ 2 £ 2
s -
2 8
2 0 5 10 15 20 £ 0 20 40 60 80
2 Flow (L/min) — ® Flow (L/min) —
& AP-Q curve through 2 AP-Q curve through
the check valve (Z2FS6) [ the check valve (Z2FS10)
+ 8 T4
= 6 = 3
T o4 7 £ 2
5 2 5 1 —
I —— _——
= 0 25 50 75100 125 150 175 200 225 250 2 0 30 60 90120150 180 210240 270 300 330 360
8 Flow (L/min) — 8 Flow (L/min) —
= AP-Q curve through the check valve (Z2FS16) = AP-Q curve through the check valve (Z2FS22)
6172 345 6 612 7 712 8 81/2 9
100 44125 512 6 180 34268 17 J
WA
1 80 1 150 1/ y A 4 4
By 7 T y AV 4 7
5 / s o
£=3 =2 I J1 7T 7 4
60 710 £ 100 /17 7 e
= Y 5 & J /] 17/ /| =1
= 40 778 C = I I | AV 4 / 10 s
5 1 e < 5 1 A A A 4 £
> /4 2 5 117 /1 / 7/ 1012 2
g A £ s I 7y X~ 1=
H 9 9% 3 s /7777 e 8
2 10 N N Py =4 4 o
iz s =
[%] o (%] o
3] 5 = o =
& % = & W\l ,// =
5 5
1
1
| -
0 20 40 60 80 0 40 80 120 160
Flow (L/min) — Flow (L/min) —
AP-Q curve at certain throttle AP-Q curve at certain throttle
position set (Z2FS6) position set (Z2FS10)
250,45 6 9.5 7 17'5 8[
1 / / 85 4 6 7 8
200 f 7 7 = 250 7 7
1 f— 7 Z 1 f
_ T y A y va = 200 f 7 =
g 150 T y - /- - I ' ra £ 9
= T [ v 9 o £ 150 %
_ 100 HHHHH / 7 7 £ _ 7 Vs - £
© I A A, 7 2 2 © 1—tf - 2
= T y.4 7 = 100 1/ ya 7
S 771 .4 £ S 80 J . 10 £
] NN 7T 1/ = [ i o o
g o/~ 7 10 £ £ SO/ £
© 17177 ] Sy |11 By ARVARD " g
g / P ° g / /// 12 o
2 ' A 12 2 a 20 A =
g 10 /// —14 2 & wlll/ A e
[ /1144 16 £ & 5 E= 17 E
= N /222 ===—
|
0 50 100 150 200 250 0 50 100 150 200 250 300 350
Flow (L/min) — Flow (L/min) —
AP-Q curve at certain throttle AP-Q curve at certain throttle
position set (Z2FS16) position set (Z2FS22)



Unit dimensions: (Dimensions in mm)

- Outline dimension of Modular Restrictive Check Valve Type Z2FS6

max 144 45
130 ) 30
P i) i o | By
AL L= RS
4X 5.5
6 axo122 \ 23
5 e
L eixa0 | !
4XP5.5
4 64 28
“h oy
T N4 $P Y E Requirement for
o § A B ;‘7’ mounting surface
2 T 1 1 Nameplate
T )i 2 Adjustable bolt
Q2 10.3 408 3 Turn anti-clockwise=increases flow,
=] 1‘9 : : turn clockwise=decreases flow
= 4 Valve fixing holes
27.8 5 O-ring plate
40.5 6 To change from meter-in to meter-out,

rotate the unit around the"X - X"axis

- Outline dimension of Modular Restrictive Check Valve Type Z2FS10

max 184 ) 70
160 ‘
153 |

‘ & H\ ®

b —— = —— = i

48.4
9‘
B

(o]} ‘ A/J |
‘ l
4XP6.7  5X016 sws 1
| 23
6 7axs0 |2}
88
7 = 54 - ~
| —
'\ 2 ] x” —
i Requirement for
v‘ I P & mounting surface

1 Nameplate

2 Adjustable bolt

3 Turn anti-clockwise = increases flow,
turn clockwise = decreases flow

4 Valve fixing holes

5 Port (A, B, P, T)

6 O-ring plate

7 To change from meter-in to meter-out,
rotate the unit around the "X - X" axis




Unit dimensions: (Dimensions in mm)

- Outline dimension of Modular Restictive Check Valve Type Z2FS16

max 294

246 o
1
" 4 r
A/F19
[a2]
76.6 @3
2
50
34.1 2XD4H12/8 [£710.01/100mm
8 18.3 3
0.8
A 777%;777
{ hd|
© . Requirement for
- L < :’; o mounting surface
~ ‘U‘J’J w8 ©
7 18.3 w0 1 Nameplate
34.1 Rain 2 Locating pins
50 3 Two locating pin holes
65.9 4X 011 4 Adjustable bolt used for
88.1 2XP6.6 adjusting throttle area
729 161.6 5 Turn anti-clockwise = increases flow,

turn clockwise = decreases flow
6 6 through holes for valve connection
7 O-ring22X2.5forportsA, B, P, T
8 O-ring 10X 2 for ports X, Y, L

- Outline dimension of Modular Restrictive Check Valve Type Z2FS22

max 320 )
268 117 1
188 | ‘
o
| ] —— |
AF6 p — <

AIF22 -
AJF32 »6

(7] 0.01/100mm

Requirement for
mounting surface

1 Nameplate

2 2 locating pins

3 2 locating pin holes

4 Adjustable bolt used for
adjusting throttle area

5 Turn anti-clockwise = increases flow,
turn clockwise = decreases flow

125 6 6 holes for valve connection

172 130 40.8 7 0- r!ng27><3for portsA,B,P, T

8 O-ring 19X3 for ports X, Y, L
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Z2S10...type
Modular Hydraulic
Operated Check Valve

Z2S10...3XJ...type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 120 L/min

Contents Features

Function and configuration 02 - Porting pattern to DIN 24 340

Symbols 02 - Leakage-free closure for one or two ports
Specification 03 - Sandwich plate valve, for use in
Technical data 03 vertical stacking assemblies
Characteristic curves 03 - 4 cracking pressures, optional

Unit dimensions 04



Function and configuration

72510 type valve is a releasable check valve in sandwich plate design. It is used for the leakage-free
closure of one or two ports, also inn case of long periods of time. Fluid flows freely from Al to A2 or
B1 to B2. Flow in the opposite direction is blocked. When fluid flows from Al to A2, the spool (1) is
pressurised and is pushed to the right, thereby opening the ball poppet valve (2) which then opens
the check valve(3). In order to make the reliable closure of the two check valvesin the neutral
position, the service ports A1 and B1 must be connected to tank.

Area A3 Area A2 1 Area A1 > 3

A1\B1 \/

Z2S10..3XJ/...modular hydraulic check valve

1 Spool 2 Ball poppet valve 3 Checkvalve

Sym bols (@=valveside, @ = sub-plate side)

Z2S10A..3XJ/... Z2S10B..3XJ/... Z2510..3XJ/...
) @ )
E%@ () &ﬁ %2) %ﬁ
TAP A B TB TAP A B TB TAP A B TB



Specification
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Modular Hydraulic check valve Further details in clear text
No code = NBR seals
Nominal size 10 =10 v = FKM seals
Leak-free closure in channelsAandB =- 3= Serles' 30Jto ?9']
. _ (30J to 39J: unchanged installation
Leak-free closure in channel A = d tion di ions)
Leak-free closure in channel B =B and connection dimensions
1= Crack pressure 1.5bar
2= Crack pressure 3bar
3= Crack pressure 6bar
4= Crack pressure 10bar
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
Degree of contamination Maximum permissible degree of fluid contamination:
g Class 9. NAS 1638 or 20/18/15, 1S04406
. o -30 to +80 (NBR seal)
Fluid temperature range C 220 to +80 (FKM seal)
Viscosity range mm’/s | 2.8t0500
Operating pressure bar 315
Max.flow-rate L/min 120
Flow direction See symbol
Crack pressure(free flow direction)  bar 1.5,3,6,10
. A1/A2=1/13.4 A3/A2=1/2.68
Arearatio (Please refer to page"02/04"for section drawing )
Weight kg 3

Characteristic curves (Measured at t=40°C =5°C , using HLP46)

25 .
T = A —A1; B—B1
L 20 i -— Al—A; B1—B
g — //
— 15
5 3 1 Crack pressure 1.5bar
;C: o | // ;y P
2 — 2%7 2 Crack pressure 3bar
o 5 = /4 1
% — 5’/,‘9—' 3 Crack pressure 6bar
s o =TT 4 Crack pressure 10bar
& 10 20 30 40 50 60 70 80 90 100 110 120

Flow (L/min) —



Unit dimensions (Dimensions in mm)

|
H A A ()
- o ¢ B 3 Iy }
3
s %
S=30 VN 82 $=30
) f
14%®6.7 p 70
4 5
153.5 1 4 through holes
1535 for valve mounting screws
2 O-rings 12X 2 for portsA, B, P, T
3 Name plate
0 © pp & I 4 Check valve in port B
\ AM Bl \ 5 Check valve in portA
L= =——— - ‘ 6 Check valve in both port Aand B
il AT A ] P
. H Tal\} “Tb1 i
RS> S
10 37
152 128
159
6
50.8
37.3
27
4xM6/12 16.7

&
h T
\
[
|
1
|
6.3
214

Requirement for yan v |
mounting surface ! N U \ )

| A N \/DE | <(>I) ©
| P | ¢

- - +

DTN

oD |
54 4xP10.5max
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Z2S16...type
Modular Hydraulic
Operated Check Valve

Z2516...5XJ...type

Size 16
Max. Working Pressure: 315 bar
Max. Flow: 300 L/min

Contents Features

Function and configuration 02 - Porting pattern to DIN 24 340

Symbols 02 - Leakage-free closure for one or two ports
Specification 03 - Sandwich plate valve,

Technical data 03 for use in vertical stacking assemblies
Characteristic curves 03 - 4 cracking pressures, optional

Unit dimensions 04



Function and configuration

72516 type valve is a releasable check valve in sandwich plate design. It is used for the leakage-free
closure of one or two service ports, also in case of long periods of time. Free flow occurs from Al
to A2 or B1 to B2. Flow in the opposite direction is blocked.

When fluid flows from Al to A2, the spool (1) is pressurised and is pushed to the right, thereby
opening the ball poppet valve (2) which then opens the check valve (3). In order to make reliable
closure of the two check valves in the neutral position, the service ports Al and B1 of the
directional valve must be connected to returning line .

Area A3 Area A2 1 AreaAl 2

ol |
whd 14

A2 B2 T

Z2516..5XJ/...modular hydraulic check valve

1 Spool 2 Ball poppet valve 3 Check valve

Sym bols (@ -=valveside, @ =sub-plate side)

Z2S16A..5XJ/... Z2S16B..5XJ/... Z2S516..5XJ/...
® ' @ : 0]
L | L | o=
; ® ® ®
L PX A B YT LPX A B YT LPX A B YT



Specification
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Modular Hydraulic check valve] Further details in clear text
No code = NBR seals
Size 16 =16 v = FKM seals
Leak-free closure in channelsAandB =- 5XJ= Series 50J to 59J
Leak-free closure in channel A =A (50J to 59J: unchanged installation
Leak-free closure in channel B =B and connection dimensions)
= Crack pressure 3bar
2= Crack pressure 5bar
3= Crack pressure 7.5bar
4= Crack pressure 10bar

Technical data

. Mineral oil suitable for NBR and FKM seal
Fluid

Phosphate ester for FKM seal

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406

-30 to +80 (NBR seal)

Fluid temperature range C 20 to +80 (FKM seal)
Viscosity range mm?/s 2.8t0 500

Operating pressure bar 315

Max.flow-rate L/min 300

Flow direction See symbols

Crack pressure(free flow direction) bar 3,5,7.5,10

Area ratio

Al/A2=1/11.8 A3/A2=1/2.8
(Please refer to page"02/04"for section drawing )

Weight kg

6.8

Characteristic curves  (Measured at t=40°C +5°C , using HLP46)

30

[ 4 —A—Al; B—BL
1 25 ——A1—A; Bl—B
- // 1

S 2 4= — 1 Crack pressure 3bar
S L —+—T3 // LT |~

g 15 /////// > //// 2 Crack pressure 5bar
= 1 -~

£ 10

E /’:///:/1/ ’—/_,.. 3 Crack pressure 7bar
2 S—T—— = 4 Crack pressure 10bar
3} -

a ==T

0~ 20 40 60 80100 120 140160 180 200 220 240 260 280 300
Flow (L/min) —




Unit dimensions

80

»
<Il>
o
N
>
@
3W

g L

©

4xP11.7 2xP7.5 10 3

225
225

91

30.5

| E——

R L
o
7

50
76.5

4xM10;19 2%

(Dimensions in mm)

—

Valve with version 1 or 2

cracking pressure, check

valve in port A and/or port B

2 Valve with version 3 or 4
cracking pressure , check
valve in port B.

3 Valve with version 3 or 4
cracking pressure, check
valve in port A.

4 Valve with version 3 or4
cracking pressure, check
valve in portA and B

5 Name plate

6 Mounting holes

7 O-rings
22X2.5forportsA,B,P, T

8 O-rings
10X 2 for ports X, Y, L

9 Locating pin

10 Locating holes

M6;19 2xd4.8

2x®7 (X,Y) max

’ % Il

j\%

\

54
55.6
69.9
715

g

34.1

50

[£7]0.01/100mm 65.9

76.6

88.1

101.6

Requirement for
mounting surface

1.6
12.7
14.3
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Z2S22...type
Modular Hydraulic
Operated Check Valve

Z2S22...5XJ...type

Size 22
Max. Working Pressure: 315 bar
Max. Flow: 450 L/min

Contents Features

Function and configurations 02 - Porting pattern confirms to DIN 24 340
Symbols 02 - Leakage-free closure for one or two ports
Specifications 03 - Sandwich plate valve, for use in vertical
Technical data 03 stacking assemblies

Characteristic curves 03 - 4 cracking pressures, optional

Unit dimensions 04



Function and configuration

72522 type valve is a releasable check valve in sandwich plate design. It is used for the leakage-free
closure of one or two service ports, even for long periods of time. Free flow occurs from Al to A2 or B1
to B2. Flow in the opposite direction is blocked. When fluid flows from Al to A2, the spool (1) is

pressurised and is pushed to the right, thereby opening the ball poppet valve (2) which then opens the

check valve(3).
In order to make reliable closure of the two check valves in the centeral position, the service ports

Al and B1 of the directional valve must be connected to returning line .

Area A3 Area A2 1 Area A1 2 3

R A

%\UU n\“ IL/ % U_ I UL%
RS S e

l
a2 g

Z2S22..5XJ/...check valve, hydraulic pilot operated
1 Spool 2 Ball poppet valve 3 Check valve

Sym bols (@ -=valveside, @ =sub-plate side)

22522A..5XJ)... 72522B..5XJ]... 72522..5X]...
: ® ! ® ! @
: __ ‘ | ‘ o
i_ P X A B Y T L PX A B Y T LPX A B Y T



Specification

|zzs|22| | 15y |*|
Modular Hydraulic check valve Further details in clear text
Nominatsize2r———————— =22 No code = NBR seals
\Y = FKM seals

5XJ= Series 50J to 59J

Checkvalvein channelAand B =- (50J to 59J: unchanged installation

Checkvalve in channel A =A . . .
Check valve in channel B -B and connec‘tlon dimensions)

1= Cracking pressure 3bar
2= Cracking pressure 5bar
3= Cracking pressure 7.5bar
4= Cracking pressure 10bar

Technical data

Fluid Mineral oil suitable for NBR and FKM seal

4! Phosphate ester for FKM seal
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406
. -30to +80 (NBR seal)
Fluid temperature rang °C
-20 to +80 (FKM seal)

Viscosity range mm?/s [2.8to 500

Operating pressure bar 315

Max.flow-rate L/min | 450

Flow direction See symbol Crack

pressure(free flow direction) bar 3,5,7.5,10

. A1/A2=1/13.6,A3/A2=1/2.8
Area ratio (Please refer to page "02/04" for section drawing)
Weight kg 12.8

Characteristic curves  (Measured at t=40°C +5°C , using HLP46)

30
) —A—Al; B—B1
T 2 ——Al—A; B1—B
S 2 =
£ ‘3‘/ — 1 Cracking pressure 3bar
g 15
% 0 L ——1 1 [2_—] — 2 Cracking pressure 5bar
[ — [ —T1 -
% 5 L —+—T —+— 1 — 3 Cracking pressure 7.5bar
3 —-—-—/—/ —_
£ —_ 1 4 Cracking pressure 10bar
0 50 100 150 200 250 300 350 400 450

Flow (L/min) —



Unit dimensions (Dimensions in mm)

1 2 3
270
270 1 Valve with version 1 or 2

240 cracking pressure, check
/ / valve in port A and/or port B
! 2 Valve with version 3 or 4
cracking pressure, check

\
5
4& valve in port B.
3 Valve with version 3 or 4
/ﬁ%ﬁx cracking pressure, check
6

59

100
 S—

!
®
T

‘ valve in port A.

4 Valve with version 3 or4
cracking pressure, check
valvein portA and B

9 03 10 5 Name plate

' 2xP6.5 6 O-rings
= 27X 3 for portsA,B,P, T
P )Té}Cfléﬁ 7 fs;;i(r;gfs
orports X, Y, L
8 Locating pin
9 Fixing holes

~ 300

4 7 8

EE

]

I
Q@ X%A | B1 .
L ] 10 Locating holes
D T T
434|292 AX®14
73.4 7
130
[ £7]0.01/100mm
112.5 ®22max(P)
94.3
Requirement for 76.8 2x®$6.5;8
mounting surface 53
29.2 6xM12;25
5.6
[N AT P
S, prad
o n L T Z P M L0 2
o <« | = &
=g X Ay BN
2 ‘f l N \\ f\‘
[ T 15 ]
17.3
53 3x®24.5max
3xd10max - (TAB)
eext) 100.6
130
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ZDB6...type
Modular Relief
Valve

ZDB/ Z2DB 6..4XJ...type

Size 6
Max. Working Pressure: 315 bar
Max. Flow: 60 L/min

Contents

Function and configuration 02
Symbols 02
Specification 03
Technical data 03
Characteristic curves 03
Unit dimensions 04-05

Features

- Sandwich plate valve

- Porting pattern to DIN 24 340
form Aand 1SO 4401

- For threaded connection and sub-plate
mounting

- 4 pressure ranges

- 5 circuit options

- 4 adjustment elements:

« Rotary knob

« Adjustable bolt with protective cap

« Lockable rotary knob with scale

« Rotary knob with scale



Function and configuration

ZDB and Z2DB type valve is pilot operated pressure relief valve and of sandwich plate design. It is used
to limit the pressure in a hydraulic system. It consists of the valve housing (7), together with one or
two pressure relief valve cartridges (4). The system pressure is set by the adjustment element(4).

At static position, the valves are closed. Pressure in port A acts on the spool (1). Pressure fluid flows
through orifice (2) to the spring loaded side of the spool (1) and through orifice (3) to the pilot
poppet (6). If the pressure in port A rises beyond the value setting at spring (5), the pilot poppet (6)
opens. Fluid can flow from the spring loaded side of spool (1), orifice (3),and channel (8) into port T.
The pressure drop moves spool (1) to open the connection from A to T, while the setting pressure at
spring (5) is maintained.

Pilot oil returns from the two spring chambers is taken externally via port T.

1 2 7
[ / A1 T1P1B1 /
[

A
* I
A2T2P2B2
Symbols
Type ZDB6VA... Type ZDB6VB... Type ZDB6VP...
JHo) (@) | - j@
[ | ; [ i
P Af@ B T P Al@ |B T P AF@ B T

Type ZDB6VC... Type ZDB6VD...

@ =valve side

@ =sub-plate side




Specification

T
ARCIONEZVENE
. | Further details in clear text
Sandwich plate =2
No code = NBR seals
Only applies to versions VC and VD: v - FKM seals
With 2 pressure
relief valve cartridges =2 50 = Pressure adjustable up to 50bar
] 100 = Pressure adjustable up to 100bar
Pressure relief valve =DB 200 = Pressure adjustable up to 200bar
Nominal size 6 =6 315= Pressure adjustable up to 315bar
Relief function from — to: aXJ = Series 40J to 49J
A—>T =VA (40J to 49J: unchanged installation and connection dimensions)
P—>T =yp
B—>T =VB 1= Rotary knob
A—>TandB—T =VC - ; ; H
A—BandB— A D 2 Adjustable bolt with protec.tlve cap
3= Lockable rotary knob with scale
7= Rotary knob with scale
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. o -30to +80 (NBRseal)
Fluid temperature range C 20to +80 (FKM seal )
Viscosity range mm?®/s 10 to 800

Degree of contamination

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1504406

Max.operating pressure bar to 315
Max.adjustable pressure bar 50;100;200;315
Max. flow-rate L/min 60

. TypeZDB6 kg Approx.1.2
Weight Type Z2DB6 kg Approx.1.9

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

PE-Q characteristic curve

350
300
250

200
150

100
50

Setting pressure (bar)—

0 10 20 30 40 50 60

Flow (L/min) —

The curves are measured
at zero back pressure.

PEmin-Q characteristic curve

30
25

2
15 B
=

10

32

0 l
10 20 30 40 50 60

Flow (L/min)—

Min. setting pressure (bar)—

3.VBandVC
4,VP and VD(B to A)

1.VD(A to B)
2.VA



Unit dimensions

Type ZDB6VA...4XJ/...
18

(Dimensions in mm)

211

325
44.5

o
<
40.5 4% M5;10 1
27.8 valve fixing
19 screw hole 7
103 /103
T ﬁ 7
| T
A fB | nfn
B A0 OB B -
+ wn
: ® PP o N / <
AL !
)|
4X ®7.6max YR oo @
S| w| S 28 g
Dimensions of ol =
mounting surface
5 4 6
\ AN
Type ZDB6VB...4XJ/... 212.5 8
Type ZDB6VP...4XJ/... 188.5
98
[/ 7 [0.01/100mm

44.5
26.55

Requirement of
mounting surface

16.25 | [T
5.95
0.75

Nameplate

Adjustment element "1"
Adjustment element "2"
Adjustment element "3"
Adjustment element "7"

Space required to remove the key

U A WN

w1 |
©

7 Valve fixing holes

8 Nut for locking S=24

9 External hexagon screw S=10
10 O-ring 9.25X 1.78(A2,B2,P2,T2)
11 External hexagon S=24
Tightening torque M, =50 Nm




Unit dimensions (Dimensions

Type Z2DB6VC...4XJ/... Type Z2DB6VD...4XJ/...
5 5 6
203 \
113 90 18_
m M £ SRS
e EREse T o s
o ol N -7
/ 0 N‘l’ Y inn 7z mme i
/ 114
4 g u I 1 10 | 1 4
\ \\ ‘ 239 |
! n I g
_ = ’V‘ | M o
L\ | I
1] 4 L) =
2 | 7 1
4XP5.4
63 24 25 63
i (VA
P = IR RN Ix | 3
| | I~ <: 1
g ® = | s
// \ i
/ nl n
o 8 11 K2 & &gl & n
= 03 w| =SS
19
27.8
40.5
57 73 35 57
227
4XM5;10
Valve fixing 10.3
holes ] m
\ QYT
I T =
- | nl
#l CiIER
. & N Requirement of
o - mounting surface
4 X d7.6max g § §
Dimensions of
mounting surface
1 Narneplate e 7 Valve fixing holes
2 Adjustment element "1 8 Lockable nut $=24
3 Ad!ustmentelement"2" 9 External hexagon screw S=10
4 Adjustment element 3 10 O-ring 9.25X 1.78( (A2,B2,P2,T2)
5 Adjustment element "7 11 External hexagon S=24, Tightening
6 Space required to remove the key torque My=50 Nm
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ZDB10...type
Modular Relief
Valve

ZDB /Z2DB 10..4XJ...type

Size 10
Max. Working Pressure: 315 bar
Max. Flow: 100 L/min

Contents

Function and configuration 02
Symbols 02
Specification 03
Technical data 03
Characteristic curves 03
Unit dimensions 04-06

Features

- Sandwich plate valve
- Porting pattern to DIN 24 340
form Aand 1SO 4401
- For threaded connection,
and sub-plate mounting
-4 pressure ratings
- 6 circuit options
- With one or two pressure
relief cartridges
- 4 adjustment elements:
« Rotary knob
« Adjustable bolt with protective cap
« Lockable rotary knob with scale
« Rotary knob with scale




Function and configuration

ZDB and Z2DB type pressure valve is pilot operated relief valve in sandwich plate design. It is used for
limiting a system pressure. It consists of the housing (7), together with one or two pressure relief valves
cartridges. And the system pressure is set by means of relief valve(4).
In the initial position, the valves are closed. Pressure in port A acts on the spool (1). Pressure fluid
flows through orifice (2) to the spring loaded side of the spool (1) and through orifice (3) to the pilot
poppet(6). If the pressure in port A rises beyond the value setting at spring (5), the pilot poppet
(6)opens. Fluid can flow from the spring loaded side of spool (1), orifice (3),and channel (8) into port
T. The pressure drop moves spool (1) to open the connection from A to T, while the setting pressure
at spring (5) is maintained. Pilot oil returns from the two spring chambers via port T externally.

Type ZDB10VA2-4XJ/...

4 5 6 3 8 1 2 7
| | 1/ apPB1 TBL
3 ;
1 K‘/ ,
Nali
T A W — = -
|
TA2 A2 P2 B2 TB2
Symbols
Type ZDBLOVA.. Type ZDB10VB.. Type ZDB1OVP..
® D ] T
- - J
| | \
AP AC® |B  TB TAP Al @ B 8 AP AL® B T8
Type ZDB1OVT.. Type Z2DB10OVC.. Type Z2DB10VD..
L @ ) T
| ——4
A i R A i =l ==
flp Al @8 8] TP A[@18 T8 AP A@e T8

®=valveside @ =sub-plate side



Specifications

I
(2] [oefuo] | auy | [+
sandwich plate . [ Further details in clear text
Only applies to models VC and VD: No COdei NBR seals
With 2 pressure v = FKM seals
relief valve cartridges =2 50= Pressure adjustable up to 50bar
Pressure relief valve -DB 100= Pressure adjustable up to 100bar
200 = Pressure adjustable up to 200bar
Nominal size 10 =10 315= Pressure adjustable up to 315bar
Relief function from — to: axJ = Series 40J to 49J
A—TA =VA (40J to 49J: unchanged installation and connection dimensions)
P—TA =vp
TB1 — TA2 =T 1= Rotary knob
B—TB =VB 2= Adjustable bolt with protective cap
A—>TAandB— TB =VC 3= Lockable rotary knob with scale
A—BandB—A =VD = Rotary knob with scale
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. -30to +80 (NBRseal)
Fluid temperature range °C
P & -20t0 +80 (FKM seal)
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15 1504406
Max.operating pressure bar to 315
Max.adjustable pressure bar 50;100;200;315
Max. flow-rate L/min 100
R Type ZDB10 k Approx.2.7
Weight yp g pPp
Type Z2DB10 kg Approx.3.1

Characteristic curves (Measured at t=40°C £5°C , using HLP46)

PE -Q characteristic curve

350

| et

300

250

1%

100

50

Setting pressure(bar)—

20 40 60 80

Flow (L/min)—

The curves were measured
at zero back pressure.

100

PEmin-Q characteristic curve

I 2
5 4y
v 20 y
o 1
2 15 A =
£ —==
o 10 / 5
5 2
g s
£
= 9 20 40 60 80 100
Flow (L/min)—
1.VD(AtoB) 3.VBandVC
2.VA 4.VP and VD(Bto A)




Unit dimensions (Dimensions in mm)

Type ZDB10OVA...4XJ/.. Type ZDB10VP...4XJ/.. Type ZDB10VT...4XJ/..
4 5
18 Ll/
6 L2 1
L3
—~ : B o
-9 b - _ ! frs)
S A @@ - T E ﬂ
° [
al — H— 13 10
e ; 7
L
) 64 54
8 7
1 Nameplate 3 ,\%} P
2 Adjustment element "1" \01'\§‘ [ g[ A $ B ©
3 Adjustment element "2" 32— 1T & $ Y @
4 Adjustmentelement"3" 9 H TA @ é}TB
5 Adjustment element "7" / - i
i 11— 9 1 AN
6 Space required to remove /— <+ %
the key 12 50 L5 416 4XDT.6
7 Valve fixing holes L4
8 Lockable nut S=24 54
9 External hexagon screw S=10 50.8
10 O-ring 12 X2 (A2,B2,P2,TA2,TB2) 373
11 Type ZDB10 VA and VP version 27
12 Type ZDB10 VT version 5% B10.5max 167
13 External hexagon S=30 3.2 -
Tightening torque M,=50Nm N ©
| Jan ol =i -
[/ 10.01/100mm ‘ WV } S oo
. i A (B | & o
!TA {} ~ K\TBi 0 F
. SN
Requirement of ! \ D
mounting surface [ R
Dimensions of
4XM6;12

mounting surface
Valve fixing holes

Type B | LI | L[B|WL]| L
VAandVP| 69 | 230 | 205 | 117 | 4 | 40.5
VT 70 | 218 [ 193 [ 105 | 2 | 2758




Unit dimensions

(Dimensions in mm)

Type ZDB10VB...4XJ/... 3 N
230 18
205
! 117 6
l
2 P e
AN i
"7 o
7 10 11 T I — 8
54 62 2
A 8
PO 3
o-l r =—*F
ol © A@ @B g 2
o < I3
TA? %TB | §\N9
ol
Vil B
AXD6.7 40.5 4
[ 28 50
54
50.8
37.3
27
5X®10.5max 16.7
3.2
<
I T TN I I o
| N p ﬁﬁj
1 A M N !
NN nasEr
(/7 ]0.01/100mm] ! A /M\B ! I
0.8 ‘ {} % i $
lTAég (INTB
’ & bl
Requirement of L@’ N4
mounting surface ottt oo ——-
Dimensions of
4XM6;12

Nameplate

Adjustment element "1"
Adjustment element "2"
Adjustment element "3"
Adjustment element "7"

Space required to remove the key
Valve fixing holes

~No b wWwN =

mounting surface
Valve fixing holes

8 Lockable nut S=24

9 External hexagon screw S=10

10 O-ring 12 X2 (A2,B2,P2,TA2,TB2)

11 External hexagon S=30
Tightening torque M,=50Nm



Unit dimensions (Dimensions in mm)

Type Z2DB10VC...4XJ/..
Type Z2DB10VD...4XJ/..

Nameplate

Adjustment element "1"
Adjustment element "2"
Adjustment element "3"
Adjustment element "7"

Space required to remove the key
Valve fixing holes

Lockable nut S=24

External hexagon bolt S=10

10 O-ring 12 X2 (A2,B2,P2,TA2,TB2)

11 External hexagon S=30 ‘
Tightening torque M, =50 Nm Dimensions of i
mounting surface 4Xm6;12

W oo ~No U b WNR

Requirement of
mounting surface

Type | B L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | L11 | L12 | L13
VC 69 | 123 | 115 | 116 | 90 91 64 65 52 53 2 1 325875
VD | 70 | 132 | 111 | 111 | 86 86 60 60 48 48 6 6 33 87
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ZDB type... £
Modular Relief Valve

ZDB /Z2DB...4XJ...type

Sizes 16, 22
Max. Working Pressure: 315 bar
Max. Flow: 250 L/min

Contents Features

Function and configuration 02 -Sandwich plate valve

Symbols 02 -Porting pattern to DIN 24 340 form A and 1504401
Specification 03 -For threaded connection, and sub-plate mounting
Technical data 03 -4 pressure ratings

Characteristic curves 03 -5 circuit options

Unit dimensions 04-09 -With one or two pressure relief cartridges

-1 adjustment elements:
« Adjustable bolt with protective cap



Function and configuration

ZDB and Z2DB type pressure valve is pilot operated relief valve in sandwich plate design. It is used to
limit a system pressure. It consists of the valve housing (7), together with one or two pressure relief
valve cartridges. The system pressure is set by means of adjustment element (4).

In zero position, the valves are closed. Pressure in port A acts on the spool (1). Pressure fluid flows
through orifice (2) to the spring loaded side of the spool (1) and through orifice (3) to the pilot poppet (6).
If the pressure in port A rises beyond the value setting at spring (5), the pilot poppet (6)opens. Fluid can
flow from the spring loaded side of spool (1), orifice (3), and channel (8) into port T. The pressure drop
moves spool (1) to open the connection from A to T, while the setting pressure at spring (5) is maintained.
Pilot oil returns from the two spring chambers via port T externally.

Pressure tapping (8) can measure the pressure.
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Sandwich plate = | | Further details in clear text
Only applies to versions VC and VD: No code = NBR seals
With 2 pressure v = FKM seals
relief valve cartridges =2 .
50= Pressure adjustable up to 50bar
Pressure relief valve =DB 100= Pressure adjustable up to 100bar
Nominal size 16 —16 200= Pressure adjustable up to 200bar
Nominal size 22 =2 315= Pressure adjustable up to 315bar
. . 4XJ= Series 40J to 49J
ie_ll)e_lf_functlon from - to: A (40J to 49J: unchanged installation and connection
PoT =VP dimensions)
?\:jl'—and BoT z\\;g Regulation form: 2= Adjustable bolt with protective cap
A—>BandB—A =VD
Technical data
Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal
. o -30 to +80 (NBR seal )
Fluid temperature range (o 200 +80 (FKM seal)
Viscosity range mm?®/s 10 to 800
Desree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15, 1S04406
Max.operating pressure bar to 315
Max.adjustable pressure bar 50; 100; 200; 315
Size 16 22
Max. flow-rate L/min 200 400
Weight Type ZDB kg Approx.9.4 Approx.9.2
& Type Z2DB kg Approx.11.8 Approx.10.3
Characteristic curves (Measured at t=40°C +5°C , using HLP46)
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Unit dimensions (Dimensions in mm)

Type ZDB16VA...4XJ/..  Type ZDB16VB...4XJ/..  Type ZDB16VP...4XJ/..
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2 Adjustment element "2"
Requirement of 2XM6;19 3 Valve fixing holes
mounting surface 76.6 Vaiv;l\f/rla&%wle 4 Lockable nut S=24
50 ’ 5 External hexagon screw $=10
34.1 Valve fixing hole 6 0-ring22X2.5 (A2, B2, P2, T2)
axotomax 183 ®Tmax 7 O-ring 10X2 (X2, Y2, 12)
(RETP) 8 External hexagon S=30
R v Tightening torque M,=50 Nm
. 9 Locating pin
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Unit dimensions (Dimensions in mm)

Type Z2DB16VC...4XJ/.. 1

2 @ a2 34.1 E §
- 10 65.9
88.1
101.6
190
2xM6;19
- 166 _ Valve fixing hole
50
34.1 4xM10;19
18.3 Valve fixing hole
1 Nameplate t;q’;?rn;jx ,,,,, qiw’n‘ix
2 Adjustment element "2" R ol -
3 Valve fixing holes w @ TN
4 Lockable nut S=24 R ‘f“}\?’ 3 2
5 External hexagon bolt S=10 8 ©
6 O-ring 22X2.5 (A2, B2, P2, T2) >
7 O-ring 10X2 (X2, Y2,12) @
8 External hexagon S=30
Tightening torque M, =50 Nm 2xP4H12;8

9 Locating pin Locating pin hole 101.6 [77 [0.01/100mm]
10 Locating pin hole Dimensions of

mounting surface
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Unit dimensions

Type Z2DB16VD...4XJ/..
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(Dimensions in mm)

Nameplate

Adjustment element "2"
Valve fixing holes

Lockable nut S=24

External hexagon screw S=10
0-ring 22X 2.5 (A2,B2,P2,T2)
0-ring 10X 2 (X2,Y2,L2)
External hexagon S=30
Tightening torque M,=50 Nm
Locating pin

10 Space locating pin hole
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mounting surface
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Unit dimensions (Dimensions in mm)

Type ZDB22VA...4XJ/.. Type ZDB22VB...4XJ/.. Type ZDB22VP...4XJ/..
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i 9
3 Valve fixing holes S| <
4 Lockable nut S=24 X
5 External hexagon screw S=10
6 O-ring27x3 (A2,B2,P2,T2) X010
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8 External hexagon S=30 ’ m 0.01/100mm
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Unit dimensions

Type Z2DB22VC...4XJ/..

(Dimensions in mm)
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Unit dimensions

Type Z2DB22VD...4XJ/..
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ZDR6...type
Modulaer Reducing
Valve

ZDR6D...4XJ...type

Size 6
Max. Working Pressure: 210 bar
Max. Flow: 50 L/min

Contents Features

Function and configurations 02 - Sandwich plate design

Symbols 03 - Mounting face meeting requirements for
Specification 03 DIN24340 A and 1S04401

Technical data 03 - 4 pressure ranges

Characteristic curves 04 - 2 adjustment forms

Unit dimensions 05 Rotary Knob

Adjusting screw with protective cover
- Connector with pressure gauge
- Selectable one-way valve



Function and configuration

ZDR6 type valve is a direct operated pressure reducing valve in sandwich plate design with
pressure limitation of the secondary circuit. It is used to reduce the system pressure. The
valve consists of the valve housing (1), the control spool (2), two compression springs (3),
the adjustment element (4), and the optional check valve.

The secondary pressure is set by the adjustment element(4).

Model DA:

At static state, the valve is normally open, and fluid can flow freely from port P2 to port P1
(version "DP") or from port Al to port A2(version "DA"). Pressure in port P1 acts at the spool area
via control line (5) and is balanced with the setting value of the compression spring (3). When the
pressure in port P1 exceeds the settingvalue of the spring (3), the control spool (2) moves further
towards the compression spring (3), the opening aperture at port P is getting smaller untilfluid at
port P1 flows back to the tank through the orifice (6) of the control spool (2) to prevent anyfurther
rise in pressure. The leakage oil in springchamber(7) is always drained to tank through port T (Y).
A check valve can be fitted optionally in version "DA" for free flow from ports A2 to ports A1 .A
pressure gauge connection (8) permits the secondary pressure to be monitored.In model DA,
one-way valve can only be mountedwith the oil port from A2 to Al to make the flow passage
smooth.

Model DP and DB:

In model DP, oil port P1 is pressure reduced; signal and control oil is provided from the inside of oil
port P1.

In model DB, oil port P1 is pressure reduced; but control oil is from oil port B.

Type:ZDR6DA1-4XJ/..YM...
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Symbols
Type:ZDR6DA...4XJ/.YM
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Type:ZDR6DB...4XJ/.YM

Type:ZDR6DA...4XJ/.Y
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Type:ZDR6DP...4XJ/.YM
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Superposition structure_=2 | Further details in clear text
Pressure reduce valve =DR

- — No code = NBR seals
Slize 6 . =6 \ = FKM seals
Direct-acting type - No mark = With one-way valve
Oil port A2 pressure relieved A (just for model DA)
Oil port B2 pressure relieved =B M = Without one-way valve
Oil port P1 lieved P
K:wp;r pressure refleve =) Y= Control oil supplied from inside
Adjusting bolt with protective cover =2 and drained to the outside
Knob with lock =3 25= Max. secondary pressure 25bar
Knob without lock =7 75= Max. secondary pressure 75bar

150= Max. secondarypressure 150bar

Series 40J to49J =4XJ 210= Max. secondary pressure 210bar
(40J to 494: unchanged installation and connection dimensions)

Technical data

Fluid Mineral oil suitable for NBR and FKM seal
Phosphate ester for FKM seal

. N -30 to +80 (NBR seal)

Fluid temperature range C 220 to 80 (FKM seal)

Viscosity range mm?®/s 10 to 800

Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Max secondary pressure (inlet) bar 315

Max secondary pressure (outlet)  bar 25;75;150;210

Backpressure oil port T(Y) bar 160

Max flow L/min 50

Weight kg Aboutl.2




Characteristic curves (Measured at t=40°C £5°C , using HLP46)

Secondary pressure bar—

Min. differntial pressure bar—

Min. differntial pressure bar—
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P1to T(Y) (the third flow route)



Unit dimensions (Dimensions in mm)
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Valve securing screw hole
Lock nut S=24 i
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0-ring 9.25X1.78(A, B, P, T)
Pressure gauge interface G1/4
or M14X1.5; in depth12,

Hex wrench S=6

(77 oo/

26.55
32.5

/.77

Requirement for
mounting surface

wn
S
wn

o ~No s WN -

16.25

2
4XdT7.6 max S

Size of the installed base



eIt pwm

ZDR10...type
Modular Reducing
Valve
ZDR10D...5XJ...type

Size 10
Max. Working Pressure: 210 bar
Max. Flow: 80 L/min

Contents Features

Function and configuration 02 - Sandwich plate structure

Symbols 02 - Porting pattern to DIN 24 340, form A and 1SO 4401
Specification 03 -4 pressure ratings

Technical data 03 - 4 adjustment elements:

Characteristic curves 04 « Rotary knob

Unit dimensions 05 « Adjustable bolt with protective cap

« Lockable rotary knob

« Rotary knob with scale

- Pressure reduction in ports A, B or P
- Check valve, optional



Function and configuration

ZDR10 type valve is a direct operated pressure reducing valve in sandwich plate design witha pressure
limitation of the secondary circuit. It isused to reduce the system pressure. The valve consists of the valve
housing (1), the control spool (2), a compressionspring (3), the adjustment (4) and the optional check valve.
The secondary pressure is set by the pressure adjustment element (4).

Model "DA"

At rest, the valve is normally open, and fluid can flow unhindered from port Al to port A2. The pressure in
port A2 is at the same time via the control line (5) present at the spool area opposite to the compression spring
(3). When the pressure in port A2 exceeds the pressure level set at the compression spring (3), the control
spool (2) moves into the control position against the compression spring (3) and holds the set pressure in
port A2 constant. The control pressure and pilot oil are taken from port A2 via control line (5). If the pressure in
port A2 rises still further due to external forces, the control spool (2) is moved still further towards the
compression spring (3). This causes a flow path to be opened at port A2 via controlland (6) on the control
spool (2) and housing (1) totank (port TB). Sufficient fluid then flows to tank to prevent any further rise

inpressure. The spring chamber (7) is always drained to tank externally via port TA.

A pressure gauge connection (8) permitts the secondary pressure at the valve to be monitored. It is only
possible to fit a check valve for free flow in ports A2 to Al in version "DA".

Models "DP" and "DB"
In model "DP", the pressure is reduced in port P1. The control pressure and the pilot oil is taken internally from
port P1. In model "DB", the pressure in port P1 is reduced, and the pilot oil taken from port B.

Type ZDR10DA...-5XJ/..YM...
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Further details in

Sandwichplate =2 | clear text
Pressure reducing valve = DR No code = NBR seals
Size 10 =10 \' = FKM seals
Direct operated =D No code = With check valve

(not possible for pressure
Pressure reduction in port A2 =A reduction in port P1)
Pressure reduction in port P1 =B M = Without check valve
(Pilot oil from pgrt ?) Y= Pilot oil supply internal
Pressure reduction in port P1 =P and drain external
RoFary knob ) _ =1 25= Max. secondary pressure 25 bar
Adjustable bolt with protective cap =2 75= Max. secondary pressure 75 bar
Lockable rotary knob =3 150 = Max. secondary pressure 150 bar
Rotary knob with scale =1 210= Max. secondary pressure 210 bar
Series 50J to 59J =5XJ
Technical data
Fluid Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal
. -30 to +80 (NBR seal)

Fluid temperature range °C

-20 to +80 (FKM seal)

Viscosity range mm?/s |10 to 800

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Degree of contamination

Max. ti
ax.operating pressure bar up to 315

(inlet)

Max.secondary pressure . . .

(output) bar up to 25; up to 75; up to 150; up to 210
Back pressure bar 150

Max. flow-rate L/min |80

Weight Kg Approx. 2.8




Characteristic curves (Measured att=40°C £5°C , using HLP46)

Secondary pressure (bar)—

Min. pressure differential (bar)—

Pressure differential (bar)—

Type ZDR 10 DA..-5XJ]...
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1Alto A2

2 A2 to TB (3rd. flow path)

3 A2 to Al flow via check valve only

4 A2 to Al flow via check valveand fully
open controlcross section

5P2toP1

6 P1to TB (3rd. flow path)

The characteristic curves for the pressure relief
function are valid for the outlet pressure = zero
over the entireflow range!



Unit dimensions (Dimensions in mm)
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1 Name plate
2 Adjustment element "1" (/7] 001/100 |
3 Adjustment element "2" A S 08
4 Adjustment element "3" 50.8 7
5 Adjustment element "7" _ 313 ’
. 27 Requirement for
6 Space required to remove key L mounting surface
7 Valve mounting screw holes 16.7
8 Locknut24 A/F 32,
RO A N IS (SN ) o
9 Hex.agon 10A/F r{m 1
10 O-rings 12 X2 (Port A,B,PTATB) i Pl -
11 Pressure gauge port G 1/4; 12 deep : A }W 8 ‘ ]2
. | o ©
internal hexagon 6 A/F ETA( ﬁ Vsl Q
| ~F N
5X®10.5max @ : J
L= T 4XM6;12
Dimensions of Valve fixing
mounting surface screw holes
Model L1 L2 L3 L4 L5 L6 Bl | B2 B3
"DA" 254 | 230 | 210 | 104 | 93 [31.5]|329| 51 12
"DB"and "DP" | 242 | 218 | 198 | 91 | - |185] 35 | - -




