Directional valves
. . RE 24751/12.2004
mﬁrydraulik24.com electro-hydraulically operated (new series)
Y 4
e e Size 10 to 32 up to 35 MPa up to 1100 L/min
Features:

- Valves used to control the start, stop and direction of a fluid flow
Electro-hydraulic operation (WEH), hydraulic operation (WH)

For subplate mounting
Spring or pressure-centred,spring or hydraulic offset

Wet-pin DC or AC solenoids, optional
Manual override, optional

Electrical connection as individual or central connection

Shifting time adjustment, optional

Pre-load valve in the P-channel of the main valve, optional

Auxiliary equipment:

- Stroke adjustment at main spool, optional

- Stroke adjustment and/or end position indicator, optional

- Mechanical or inductive limit switch {proximity type) at the main spool, optional
Porting pattern to Din 24 340 form A, ISQ 4401 and CETOP-RP 121H
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Pilot oil supply

AWEH - - -and4WH - - -

The pilot oil supply is sourced externally via channel X from a
separate circuit.

The pilot oil drain is led externally via channel Y to tank.

4WEH- - -E- - -

The pilot oil supply is sourced internally from channel P of the main
valve.

The pilot qil drain is led externally via channel Y to tank. Port X in the
subplate is plugged.

Change over from external to internal or from internal to external pilot
oil supply (size 16). Remove the cover on the solenoid side "a",
remove the plugs and turn end-for-end, insert plugs and re-place the
cover.

AWEH . - - ET .

The pilot oil supply is sourced internally from channel P of the main
valve.

The pilot ail drain is led internally via channel T to tank. Ports X and
Y in the supblate are plugged.

AWEH - - - T

The pilot oil supply is sourced externally via channel X from a
separate circuit. The pilot oil drain is led internally via channel T to
tank. Port Y in the subplate is plugged.

1 Plug screw ME-8.8 - pilot oil drain

2 Plug screws M6-8.8 - pilot il supply

3 Plug screws M8-8.8 - for exiernal sealing

Tightening torques M , for cover fixing screws:

Size 16: 35 Nm

Size 25: 68 Nm

Tightening torque M , for pilot valve fixing screws:

Sizes 1010 32: 9 Nm

Throttle insert

The use of a throttle insert is required if the pilot oil supply inthe P
channel of the pilot valve is o be limited (see page 188} .

This throttle is inserted in the P channel of the pilot valve.

+ Pilot valve
main vatve
Size 10 1 main valve
X
T
Rilot oil supply Pilot ail drain

external: 2 plugged extemal: 1 plugged

internal. 2 open internal: 1 apen

Size 16
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Cover

Pilat oil supply
external: 2 plugged

'?.
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V\((// . s internal: 2 open
Pilot oil drain
\(I/ Kl
main valve “” external: 1 plugged
internal: 1 open
Size 25
g Pilot valve
N
Cover
main valve
Pilot oil supply Pilot ail drain

external: 2 plugged

internal: 2 open

external: 1 plugged

internal: 1 open
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Size 32

Pilot valve

Pilot oil supply
external: 2 plugged

internal: 2 open

Pilot gil drain
external: 1 plugged

intemal. 1 open
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Type 4WEH 16 .

Directional valves type 4WEH...

Valves of type WEH are directional spool valves with electro-
hydraulic operation.

They control the start, stop and direction of a fluid flow.
The directional valves basically consist of the main valve with
housing (1), main control speol (2), one or two retum springs
(3.1) and (3.2), and the pilot valve (4) with one or two
solenoids "a" (5.1) and/or "b" (5.2).

The main control spool (2} in the main valve is held in the
neutral or in the initial position either by the springs or by
means of pressure.

In the initial position, the two spring chambers (6) and (8) are
connected to the tank without pressure via the pilot valve (4).
The pilot valve is supplied with pilot fluid via the pilotline. The
pilot oil supply can be either intemal or extermal (external via
port X}.

When the pilot valve is operated, e.g. solenoid "a", the pilot
spool (10} is shifted to the left and thus spring chamber (8) is
pressurized with pilot pressure. Spring chamber (6) remains
un-pressurized.

The pilot pressure acts on the left side of the main control
spool {2) and pushes it against the spring (3.1). As a
consequence, the ports P to Band Ato T are connected in
the main valve.

When the solenoid is de-energized, the pilot spool returns to
its initial position {exception: detented spool). The spring
chamber {8} is unloaded to tank.

The pilot ol is expelled from the spring chamber via the pilot
valve into the Y channel.

The pilot ol supply and drain are intemal or external (external
via port Y).

An optional manual override () permits pilot spool {10} to be
operated without energizing the solenoid.

Directional valves type 4WH...

Valves of type WH are directional spool valves with hydraulic
operation.

They control the start, stop and direction of a fluid flow.
The directionai valves basically consist of the valve housing
{1, the main control spool (2), one or two return springs (3.
1) and (3.2} in the case of valves with spring return or spring
centring, and the pilot connecting plate (11).

The contral spool {2) is operated directly by means hydraulic
pressure.

The control spool (2) is held in the neutral or in the initial
pasition either by springs or by means of pressure. Pilot il
supply and pilot oil drain are extemal (see page 2).
4f3-way directional valve with spring centring of the
control spool

In this model, the main control spool (2) is held in the neutral
position by two return springs (3.1) and (3.2). The two spring
chambers (6) and (8} are connected to ports X and Y via the
connector plate (11).

When one of the two ends of the main control spoal (2) is
pressurized with pilot pressure, the spoal is moved to the
shifted position. The required ports in the valve are then
opened to flow.

When the pilot pressure is removed, the spring on the
oppasite side to the pressurized spool area causes the spool
to return to its neutral or initial position.
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Type 4WEH 16 H...

4/3-way directional valve with pressure centring of
the main control spool, type 4WEH---H

The main control spool (2) in the main valve is held in
the neutral position by pressurization of the two front
faces. A centring sleeve (12) is supported in the hous-
ing and holds the spool in position.

By removing the pressure from one of the spool ends,
the main control spool (2) is moved to the shifted
position.

The unloaded spool area displaces the returning pilot
ol via the pilot valve into the Y channel (external).
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Shifting time adjustment, pressure reducing valve, pre-load valve

Shifting time adjustment

In order to influence the shifting time of the main valve
(1) a double throttle check valve(12) is installed.
Change over from meter-in (13) to meter-out control
(14):Remove the pilot valve 4(leave the O-ring support
plate (15) in place), rotate the throttle check valve (12)
about its longitudinal axis and refit it, replace the pilot

valve (4).

Tightening torque for screws (16) l N
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Type 4WEH. 60/...S or 82

Pressure reducing valve "D3"

The pressure reducing valve (17) must be used if the
pilot pressure is higher than 25 MPa.Thus, the second-
ary pressure is held constant at 4.5 MPa.When using a
pressure reducing valve "D3" (17), a throttle insert
"B10" must be installed in the P channel of the pilot
valve.

Tightening torgue for screws (16) M , = 9 Nm.
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Type 4WEH. 80/.../.. D3

Pre-load valve (not for size 10)

In valves with pressureless by-pass and iternal pilot oil
supply, a pre-load valve (18) must be installed in the P
channel of the main valve to build up the minimum pilot
pressure.

The pressure difference of the pre-load valve must be
added to the pressure difference of the main valve (see
characteristic curve) in order to determine the actual
value.
The cracking pressure of this valve is approx. 0.45
MPa.

Ap/qy characteristic curve (measured at v =41 mm? /s and t = 50°C)
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3 Size 32.




Ordering code

4 S // *
pressura of operation Further details in clear text
Up to 28 MPa = No code
Up to 35 MPa =H- No code = mineral oils
Vo= phospate ester
4-way design =4
Ne code = Without pressure reducing valve
Types of operation D32 = With pressure reducing valve
Electro-hydraulic = WEH
Hydraulic = WH .
Pre-load valve (not for size 10)
No code = Without pre-lnad valve
Size
P45 = With pre-load valve
Size 10 =10
Size 16 =16
Size 25 =25 No code = Without throttle insert
Size 372 =32 BO8 Throtile © 0.8 mm
B10 Throttle © 1.0 mm
Spool return B12 Throttle © 1.2 mm
By means of springs = No code B15 Throttie © 1.5 mm
Hydraulic =H
Additional equipment NO. {see Additional equipment }
For symbols,see page 189
24 = Electrical connections
Series 40 to 49 (size 10} ¥ =40 i
K4 4 = with component plug
Series 60 to 69 (sizes16.25.32) " =60
No cade = Without shifting time adjustment
S = Shifting time adjustment as meter-in control
Spaol return in the pilot valve for 2-position valve and 2 S2 = Shifting time adjustment as meter-out control
solenoids only possible with spools C,. D K, Zand
hydraulic spool return in the main valve:
Without spring return =0 No code= Pilot oil supply external, drain external
Without spring return with detent = OF E= Pilot oil supply internal, drain external
ET®= Pilot oil supply internal, drain internal
Pilot valve with wet-pin solenoids T= Pilot oil supply external, drain internal
, =6A
Standard valve = Type 4WH...only available as No code!
High-performance valve =6E Versions ET and T as 3-position valve with pressure
centring only possible if p ;. 52X P + Pl min |
12V DC =G12
220V AC 50 Hz =W220-50
24V DC =G24 No code= Without manual override
DG solinoid commuting automatically =W220R N= With manual override
N9= With protected manual override
1)  Unchanged installation and connection dimensions
2)  Only in conjuction with throtile insert "B10" In order to avoid excessive pressure peaks, a throttle insert
3y  With intermal pilot il supply: (B10) should be provided in the P port of the pilot vaive .

Minimum pilot pressure: Please note page 182!

4) Plug-in onnectors have to be ardered separately
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Valve opening in neutral position for spools Q, V and W

Size Valve opening in neutral position ( in mm?)
10 16 25 32
Spool (type 4W.H 25.60B/...)
P-A
a P-B
A-T 13 32 83 78
B-T 13 32 83 78
P-A 13 32 83 73
y P-B 13 32 83 73
A-T 13 32 83 84
B-T 13 32 83 84
P-A o
w ' .
A-T 24 14 20
B-T 24 6 1 14 20

Detailed and simplified symbols for 3-position valves

Valve with spring-cenired neutral position

Valve with pressure-centred neutral position
only sizes 16, 25 (type 4W.H 25 .60/... and 32)

@
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jE y —I Type 4WEH../..ET.. 3-position valves, pressure-centred, preferrably with
S J \ external pilot oil supply and/or drain (No code, E)
K [ P‘v For the preconditions for internal pilot oil supply and/or
£ i 4 ol ], .

2 P T drain (ET, T) see page 188 or 192.
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Detailed and simplified symbols for 2-position valves

Valves with spring offset

Valves with hydraulic offset

Type 4WEH.../... Type 4WEH.H.../... Type 4WEH..H/O... TypedWEH..H/OF ...
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Technical data (For applications outside these parameters, please consult usl)

Sizes (ordering code) 10 16 25 32

Qperating pressure, max. Type 4WEH {MPa) 28 28 28 28

-PortP, A B Type H-4WEH (MPa) 35 35 35 35

-PortT Pilot oil drain Y extemal {MPa) 31.69 25 25 25
Pilot oil drain Y internal" 16%/21 DC

10%/167 AC

- PortY -DC (MPa) 16%/21" DC

Pilot oil drain external: - AC {MPa) 10%/16" AC
with version 4WH {(MPa) 25

Pilot pressure, max. {MPa) o5

{With higher pilot pressures, a pressure reducing valve is required.)

Pilot pressure, min.

- Pilot oil supply X extemal, pilot il supply X intemal H-4W....

(not with spools: C.F, G, H,P, T, V. Z, §* ) -
3-position valve, spring-centred {MPa) 1.0 1.4 1.3 085
3-position valve, pressure-centred  (MPa) - 14 1.8 0.85
2-position valve, with spring oftset  (MPa) 1.0 14 1.3 1.0 -
2-position valve, with hydraulic offset {MPa) 0.7 14 0.8 05

- pilot gil supply X intemal

(withspools C,F,. G, H,P, T, V, 2,82 {(MPa) 4.5% 4.5% 4.5 4.5%

1) As 3-position valve with spring-centring only possible if p

2 X plank + p pilalmin °

2) Spool S only for size 16

pilot

s 3
257

4)

minimum pressure difference of 0.65 MPa from Pto T.
Forspools G, F, G, H. P, T.V, Z, 8 (by means of a pre-load valve

or a sufficiently large flow)

3) Forsymbols C, F, G, H, P, T, V, Zintemal pilot cil supply is only

possible, if the flow from P {o T in the neutral position {(in a 3-
position valve) or when the valve is maving through the neutral

position (in a Z-position valve) is large enough t0 ensure a

9)

5)
7)

Type 4WEH 10...: 28 MPa

Type H-4WEH 10...: 31.5 MPa

Standard valve "GA"

High-performance valve "6E"

Hydraulic fluid

Mineral oil (for NBR seal) or Phospate ester (for FPM seal)

Fluid temperature range (‘CH -30to + 80
Viscosity range {mm?s} 2.8 10 500
Maximum permissible degree of contamination of the hydraulic fiuid
Cleaniiness to NAS 1638 class 9. We therefore recommend a fiiter with a
minimum retentionrate of f ,, > 75.

Pilot oil volume for shifting operation :

- 3-position valve, spring-centrad {em?®) 2.04 572 14.2 29.4

- 2-position vaive {cm?) 4.08 11.75 284 58.8

- 3-paosition valve, pressure-centred WH WEH | WH WEH WH WEH
From neutral position to shifted position "a" {cm?®) 283 | 283 |7.15 7.15 14.4 14 .4
From shifted position "a" to neutral position {cm?®) 2.9 573 | 1418 | 7.0 204 15.1
From neutral position to shifted position "b" {cm?®) 572 | 873 | 1418 | 1415 254 284
From shifted position "b" to neutral position {em?®) 283 | 855 |19.88 | 573 43.8 14 .4

Pilot oil flow for shortest shifting time {L/min) approx.35 approx.35 approx.35 approx.45.0
Valve with one solenacid {kg) approx.6.4 approx.8.5 approx.17.6 approx.41.0
Valve with two solencids, spring-centred (kg) approx.6.8 approx.8.9 approx.18.0 approx.41.0

*:;) Valve with two sclenacids, pressure-centred {kg) approx.6.8 approx.8.9 approx.19.0 approx.41.0

'2 Valve with hydraulic operation (4WH..) (kg) approx.5.5 approx.7.3 approx.16.5 approx.39.5
Shifting time adjustment {kg) approx.0.8
Pressure reducing valve {kg) approx.0.4

Installation position

optional; valve with hydraulic spool return "H"(spools C, D, K, Z, Y) horizontal
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Shifting times

Shifting time = Contacting at the pilot valve up to start of opening of the control land in the main valve

Shifting time of the valve from neutrai position to shifted position with AC (~) and DC (=) operation

< at pilot pressure (MPa) ~ 7= ~14= ~21= ~25=
% - 3-position valve (ms) 30 65 25 60 20 55 15 50
% % - 2-position valve (ms) 35 80 30 75 25 70 20 65
'f%l % Shifting time of the valve from shifted position fo neutral position
;_g - 3-position valve {ms) 30
> - 2-position valve {ms) 35 40 30 ’ 75 ‘ 25 ‘ 30 ‘ 20 I 25
Shifting time of the valve from neutral position to shifted position with AC (~) and DC (=) operation
at pilot pressure (MPa) ~7= ~14= ~21= ~25=
- 3-pasition valve, spring-centred {ms) 25...30 40 25..30 40 25...30 40 20..25 40
liJ - 2-position valve {ms) 30..35 55 30..35 55 30..35 55 25..30 50
% - 3-position valve Solencid operated albla|blal|b|lalb]|a b a ? ; blalhb
i é pressure-centred {ms} 30| 30,40 |40 |30 |30 | 4014030 | 30|35 |40|30 |30 |35 |40
@ 'g Shifting time of the valve from shifted position o neutral position
g - 3-position vaive {ms) 2010 35for ~, 30for =
- 2-position valve {ms) 35..50 45 | 35..50 45 30..45 40 30...45 35
- 3-position valve from - al|lbla|b|la|b|a ’ b | a ‘ b |a ‘ bla|b|a]|b
pressure-centred {ms) 20...35 20 20...35 20 20...35 20 20...35 20
Shifting time of the valve from neutral position to shifted position with AC (~) and DC (=) operation
at pilot pressure {MPa) —~F= ~14= ~21= ~25=
- 3-position valve, spring-centred {ms) B0 85 40 75 35 70 30 65
- 2-position valve {ms} 120 160 100 130 85 120 70 105
g - 3-position valve Solenoid operated al|lbla|b|a|blal|b |a |b |a|b|a |b |a|b
§ § pressure-centred {ms) 30|35 | 56565 |30 | 35|55 |65|25 |30 |50 |60 |25 |30 |50 [60
@ § Shifting time of the valve from shifted position to neutral position
- - 3-position valve {ms) 40 to 55 for ~, 40 for=
- 2-position valve {ms) 120 125 85 100 85 90 75 80
~ 3-position valve from - a|lbla|b|la|b|a|b|la |b|a|b|la |b |a |b
pressure-centred {ms) 30..50 |30 (35 | 30..50 |30 |50 | 30...50 | 30|35 | 30...50 |30 |35
Shifting time of the valve from neutral position to shifted position with AC (~) and DC (=) operation
at pilot pressure {MPa) ~B= ~15= ~2B=
- 3-position valve, spring-centred {ms) G5 80 50 90 35 105
- - 2-position valve {ms) 100 130 75 100 60 116
g - 3-position valve Solenoid operated al|b a b a b a b a b a b
po -g pressure-centred {ms) 5560 |100| 105 40 |45 | 85| 95 |35 | 40 | 85| 95
% § Shifting time of the valve from shifted position to neutral pasition
g - 3-position valve {ms) 80 to 76 for ~ . BOfor =
= - 2-position vaive {ms) 115...130 90 85..100 70 65...80 65
- 3-position valve from - a|b a b a b a b a b a b
pressure-centred {ms)} 30...65 30 (40 60..90 | 30 (30 |105..155 | 50 | 50
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Characteristic curves: Type AWEH 10...(measured atv=41 mm?s and t = 50°C)

Pressure difference in MPa

1.1
1.0

0.8
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0. 4
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A plg,, characteristic curves
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40 50 120 10y
Flow in L/min
Shifted position Neutral position
Spool Spool
P-A | PB | AT | BT AT | BT P-T

ED)Y2 2 4 5 . 5 ) 5

F 1 4 1 4

G.T 4 2 2 6 G,T - - 7
H.C 4 4 1 4

J,K 1 2 1 3 : ! 5 )
L 2 3 1 . 8

M 4 4 3 4 - 7 5
QVY.W/Z 2 2 3 5

R 2 2 3 U 4

u 3 3 3 4

P 4 1 3 4

Shifting performance limits: Type 4WEH 10...(measured atv=41mm?/s and t = 50°C )

2 and 3-position valves (Permissible flow q,, in L/min)
Operating pressure p,__in MPa
Spool
20 25 31.5
E.J LM Q R U 160
VW C D K ZY
H 160 150 120
G. T 160 160 140
F. P 160 140 120

General:

Attention!

The shifting performance limits shown are valid for applications with
two directions of flow (e.g. from P to A and simultaneous retumn flow
fromBtoT).

As a result of the flow forces occurring within the valve with only one
direction of flow {e.g. from P to A with port B blocked) the permissible
performance limits may be considerably lower!

{In the case of applications of this kind, please consult us.)

The perfoermance limits were determined with the solenoid at
operating temperature, 10% undervoltage and with no tank

pre-loading.
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Characteristic curves: Type 4WEH 16...(measured atv =41 mm?s and t=50C)

A plq,~characteristic curves-Spool E

L4 6 5 7
g 3
s 1.2
£ L0
T | 4
o ' | 2
2 0.6
g 0.4
@ 0.2 —
&
o 0 50 100 150 200 250 300
Flow in L/min
Spool Shift position
PA| PB| AT | BT | P-T
E.DY 1 1 1 3
F.P 2 2 3 3
G,T 5 1 3 7 6
HC.QV,Z 2 2 3 3
J KL 1 1 3 3
MW 2 2 4 3
R 2 2 4
U 1 1 4 7
S 4 4 4 8

Performance limits: Type 4WEH 16...(measured atv=41 mm¥s and t= 50C)

2-position valves Permissible flow q , in L/min Pre-load 3-position valves Permissible flow g, in L/min Pre-load
Spool Operaling pressure p __ in MPa val\f'e,d Spool Operating pressure p __ in MPa valve,d
BEREERERE mi‘;‘:e AEEERERE: reqf‘;'rre
with spring offset in the main valve™ X = spring-centred X =
C.D.K ZY ’ 300 ‘ 300 | 300 | 300 ‘ 3go | intemal E.H J LM internal
with spring offset in the main valve? QUWR 300 800 | 300 | 300 300 Spools
c 300 | 300 | 300 | 300 | 300 |SPRIC| [f p 300 | 250 | 180 | 170 | 150 |F. G H.
D. Y 300 | 270 | 260 | 250 | 230 |@WZW| |G T 300 | 300 | 240 | 210 | 190 [Pand$S
K 300 | 250 | 240 | 230 | 210 [98PPIOX| g 300 | 300 | 300 | 250 | 220 | in
z 300 | 260 | 190 | 180 | 1eo |16OUmin| [y 300 | 250 | 210 | 200 | 180 |general
with hydraulic offset in the main valve Spool HC pressure-centred (at min. pilot pressure of 1.6 MPa) Spoal V
HC. HD. HK |300 | 300 | 300 | 300 | 300 f:da;’f;: forall spools 300 | 300 | 300 | 300 | 300 16;:,22"
HZ. HY 300 | 300 | 300 | 300 | 300 |160Umin
Aftention!
When using 4/3-way directional valves with spring-centring of
the contral spool in the main valve, which exceeds the given
1} The flow values given are achieved when the mini- performance limits, a higher pilot pressure is required.
mum pilot pressure of 1.2 MPa is present. Example: Atan operating pressure of p __ =35 MPaandaflow
2) The flow values given are limiting values at which the  of q,, = 300 L/min, a pilot pressure of 1.6 MPa is required.
return spring can return the valve when the pilot pres-  The maximum flow for those valves is therefore only depen-
sure fails. dentonthe A\ p value which is acceptable for the system.
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Characteristic curves: Type 4WEH 25...(measured at v =41 mm?#s and t = 50°C )

400

Flow in L/min

4

c

s 2 Bl

£ 0 ’

§ spool }

s 8

D

-

£ 6

[}

5 4

a

o g

o

) 100 200 300
Shifted position

Spool  pA PB AT B-T
E 1 1 1 3
F 1 4 3 3
G 3 1 2 4
H 4 4 3 4
J 2 2 3 5
L 2 2 3 3
M 4 4 1 4

Spooi

4 2 < Cc 3 HOH T

g 1 § 5
-
4

1

7) Spool G central position P-T
8) Spool T central position P-T

Neutral position

P-A P-B AT B-T
4 1 1 5
2 2 3 5
2 1 1
2 1 1 B
4 4 3 6
1 1 1 3
3 1 2 4

Performance limits: Type 4WEH 25...(measured at v = 41 mm?¥s and t= 50°C )

2-position valves Permissible flow g, in Limin | Pre-load 3-position valves Permissible flow q , in Limin [ Pre-load
QOperating pressure A p in MPa valve, QOperating pressure A p in MPa valve,
Spool required Spoal required
7 | 14 ‘ 21 | 28 l 35 for X = 7 14 21 28 35 for X =
with spring offset ih the main valve" intemal spring-centred internal
CDKZY 700 700 700 700 650 E. L, M,
‘ ‘ | | l Spool C 700 | 700 | 700 | 700 | @50
with spring offset in the main valve? and Z up Q U w
C 700 700 700 700 700 o G T 400 400 400 400 400
D.Y 700 | 650 | 400 | 350 | 300 | approx F 650 | 850 | 430 | 330 | 300 Soool
pools
K 700 | 650 | 420 | 370 | 320 | 180 H 700 | 650 | 550 | 400 | 360 F G H
z 700 | 700 | 650 | 480 | 400 | Limin J 700 | 700 | 650 | 800 | 520 P' 'd T
an
with hydraulic offset in the main valve P 650 | 550 | 430 | 330 | 300 .
in
HC, HD, HK 700 700 700 700 700 v 650 550 400 350 310 |
general,
HZ HY 700 | 700 | 700 | 700 | 700 R 700 | 700 | 700 | 850 | 580
Spool spool V
HC../1O 700 700 700 700 700 pressure-centred (at min. piiot pressure of 1.8MPa)
HC and up to
HD.../O 700 | 700 | 700 | 700 | 700 HZ E.F.H J |700 | 700 | 700 | 700 | 650
up approx.
HK.../O 700 700 700 700 700 to L M, P _Q | 700 700 700 700 650 180
HZ../0O 700 | 700 | 700 | 700 | 700 approx. R, U V. W|700 | 700 | 700 | 700 | 650 Limi
min
HC...IOF 700 700 700 700 700 180 G T 700 700 700 700 400
HD.../OF 700 | 700 | 700 | 700 | 700 | L/min at > 3MPa pilot pressure
HK.../OF 700 700 700 700 700 G T 700 700 700 700 700
HZ.../OF 700 | 700 | 700 | 700 | 700

1) The flow values given are achieved when the minimum pilot pressure of 1.3 MPa is present.
2) The flow values given are limiting values at which the return spring can return the valve when the pilot pressure fails.
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Characteristic curves: Type WEH 32...(measured at v =41 mm?s and t = 50°C )

A plg, characteristic curves -

A plq,, characteristic curves -

spool E, Rand W spool Gand T
(o] [
< 13 < 1.8
£ 1 ‘6 E 1) 4 £ 1 '8 B-
8 1.4 4 / 8 1.4 -
§ 1 E BT .«/, // ] § 1 g ET A
£ 0 e S0 A 7
o 08 b P W 5 0.6 L o
5 0.4 PR 5 0.4 S
L] i e i O |
e 0 120 240 360 480 800 720 840 98010R0 B 0 120 240 360 480 600 720 540 9601080
Flow in L/min Flow in L/min
© A p/g,, characteristic curves - all other spools
S 1.8
g H 1) only with spool R
e 1.9 all other 2) not with spool R
g 1.0 spools
£ 0.8 e
° 0.6 ot
> A
2 0.2 -t
o

120 240 360 480 600 720 &0 050 108
Flow in L/min

Performance limits: Type WEH 32...measured atv =41 mm?/s and t=50°C)

1)} The flow values given are achieved when the
minimum pilot pressure of TMPa is present.

2} The flow values given are limiting values at which
the return spring can return the valve when the pilot
pressure Spools.

2-position valves Permissible flow q ,, in L/min Pre-load 3-position valves Permissible flow q , in L/min Pre-load
Operating pressure p__ in MPa valve, Operating pressure p,_ . in MPa gvalve,
Spool reguired Spool required
AR ERE R E e 7 | 1a | 21 | 28 | 85 [ poxe
with spring offset in the main vaive * internal spring-centred? internal
C D K Z, Y|1100 1040 | 860 750 ’ 680 E.Jd. L M, Spool
: — = = |spooiCin poals
with spring offset in the main valve # general Q U W R 1100 | 1040 | 860 750 680 F.G,HP
C 1100 | 1040 | 860 | 800 | 700 | spoolZ G.T.H. F.P|ooo | 900 | 800 | es0 | 450 |@ndTin
upto general,
DY 1100 | 1040 | 540 480 | 420 v 1100 | 1000 | 680 500 450
BpproX. spool V
K 1100 | 1040 | 860 | 500 | 450 |480Limin pressure-centred {at min. pilot pressure of 0.85MPa) |up to 180
) Lfmi
Z 1100 | 1040 | 860 700 650 for all spaols | 1100 | 1040 | 860 ’ 750 ‘ 680 "
. . . . spoalCin .
with hydraulic offset in the main valve genera, Attentiont
HC. HD, HK 1100 | 1040 | 860 | 750 | 680 fop‘;'ggm‘;? When using 4/3-way directional valves with spring-centring
HZ, HY 1100 | 1040 | 860 | 750 | 680 |180LMmin of the control spool in the main valve, which exceeds the

given performance limits, a higher pilot pressure is
required.

Example: At an operating pressure of p max = 35 MPa
and a flow of g ,= 1100 L/min, a pilot pressure of 1.5 MPa
is required.

The maximum flow for those valves is therefore only
dependenton the A p value which is acceptable for the
system.




Unit dimensions: Type 4WEH 10... {(Dimensions in mm)

s
@
—.— —}’/’
SRR j|
44
EL’].‘{j R £
T TN A _
f‘_“\
. W l\\z-
2 [ — ™
‘ \gﬁ -
e - o | 1 41_]|
A || -
] A | | ’ "
e E—— d:_-—::_——L_‘
H_L]""“‘ :fﬂ\k
71 g6b .
RIS g I b 7 | g 1
— —"P il — — 5 - -
17 | : I M il I& -‘i‘ i
U = il IR i J I_U'r‘u-m ‘i‘ +
L Lt 108
24 il
Subplate
G 534/01 (G 3/47), —— without port X, Y
G 535/01 (G 3/47)
with port X, Y
G 536/01 (G 17) > P
Valve fixing screws 4- M6 x 45-10.9
(GB/T70.1-2000) ! 0.8¢
M, =15.5 Nm 9// ) (
must be ordered separately. S

For items lists see page 202 Required surface finish of

the mating piece
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Unit dimensions: Type 4WEH 16... {(Dimensions in mm)

44
203.4 "
= 2 N @ 4"} i l u T
& ' R NE

/
¢
I
]
imr ‘L
{
~,
.
(a4
L
|

= —. _._’ -‘—7_'\.1 r_‘//"-
[ | —bL (i | fo —
= | ’ L o ®
| R R s et .
L Sk T L o—
N xSt I 11 = S
—1—9———] ‘ -\\“ A7)
69 055 ~ - R
;‘"181.] T ~
| _— 2363 U2)
(& =055 " L)
7y - V.r:’-’ Rj“—'—- TN
) )
g\
#11 ¢18
L ke i o !
AL et
ll,:\
] o S S
- l .',_9_-.__31_,_fﬂ__ ‘1 } ‘j:"a‘j ‘ {i‘g ; o~
F“"‘» e | ‘g,_g _*_B | \
P & i3] e—N _.Jg J n ny
e ] 7y wrr +  H |
- = G
T TS h 142 |
Subplates
G 172/01 (G 3/47), G 172/02 (M27 x 2),
G 174/01 (G 17), G 174/02 (M33 x 2), G 174/08 (flange)
Valve fixing screws
4 - M10 x 60-10.9 (GB/T70.1-2000)
M,=75Nm B —
2-M6 x60-10.9 (GB/T70.1-2000) oy Y
M, = 15.5 Nm S
must be ordered separately. S ///f//,///,///f/;f’////
For items list, see page202 Required sutface finish of

the mating piece
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Unit dimensions: Type 4WEH 25... {Dimensions in mm)

i“

lel™ 9
i

_'—l—.r ‘ T =
' I

128

(8 06 ||

dimension of ports connective flate is the
o same as style:WEH25...50/

¥
q_
“
T

Subplates

G 151/01 (G 17),

G 153/01 (G 17), for valves with pressure-centred neutral position
G 154/01 (G 1 1/47), G 154/08 {fiange)

G 156/01 (G 1 1/27)

Valve fixing screws

6-M12x60-10.9 {GB/T70.1-2000)

R VAT

M = 130 Nim ./4/.// ,,,,,,,,,,,,,,,,,,,,
by (e

must be ordered separately. /////////

For items list, see page 202 Required surface fmxsh of

the mating piece
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Unit dimensions: Type 4WEH 32...

{Dimensions in mm)

755
- - 362
R 9
Q6" 406 ——
391 - -
2l
76 .
N -
TS\ { -
= l __de-
- l 1] 4 | K
7 T
o HL | % gl I
E X A 5 r/, |
Subplates

G 157/01 (G 1 1/27),

G 157/02 (M48 x 2),

G 158/10 {flange)

Vaive fixing screws

6 - M20 x 80-10.9 (GB/T70.1-2000)
M, =430 Nm

must be ordered separately.

For items list, see page 202

43

.
beld

040

152

03

@

Dimension of ports” connective face is
same as style:WEH32.. .50/

R 4

+

u g £+ B
(9 + 4

257

gy ”/* e /'//,/(//;/4// o /
Requnred surface finish of

the mating piece
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List of items.

1

2

2.1

22 -

23

3.1

3.2

Main valve

Pilot valve type 4WE 6 ...

Pilot valve type 4WE 6 D(1 solenoid) for main
valves with spools C, D, K, Z
spools HC, HD, HK, HZ

- Pilot valve type 4WE 6 J...(1 solenoid "a"} for
main valves with spools EA, FA, etc., spring
return

- Pilot valve type 4WE 6 M...{1 solenoid "a") for
main valves with spools HEA, HFA, eic.,
hydraulic spool return

Pilot valve type 4WE 6 Y...(1 solenoid) for main
valves with spool Y spool HY

- Pilot valve type 4WE & J...(1 solencid "b") for
main valves with spools EB, FB, etc.,spring
return

- Pilot valve type 4WE 6 M...(1 solencid "b") for
main valves with spools HEB, HFB, etc.,
hydraulic spoal return

- Pilot valve type 4WE 6 J...{2 solenocids) for main
valves with 3 positions, spring-centred

- Pilot valve type 4WE 6 M...(2 solenocids) for main
valves with 3 positions, pressure-centred

Solenoid "a" (grey plug-in connector)

Solenoid "b" (black plug-in connector)

Manual override "N", optional

- The manual override can only be operated up to

a tank pressure of up to approx. 5MPa.

Take care not to damage the manual override

bore!

Solenoid without manual override

Height of the connector plate for hydraulic opera-
tion (type 4WH. ..}

Shifting time adjustment (A/F 6), optional

Pressure reducing valve, optional

10

11

12

13

14

15

16

17

18

Machined valve mounting surface, position of ports
Nameplate for the pilot valve

Nameplate for the entire valve

O-rings

Space required to remove the plug-in connector

2-position valves with spring offset in the main
valve (C, D, K, Z)

2-position valves with spring offset in the main
valve {Y)

3-position valves, spring-centred;
2-position valves with hydraulic offset in the main
valve

3-position valves, pressure-centred

Locating pin

O-Ring uesd at the bottom of the housing:

Qrder no. A B P T X, Y. L
10 12x2 10.82 x 1.78
16 22x25 10 % 2
25 27 x 3 19 x 3
32 42 x 2 12 x 2
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30

Type WEH16

Pressure centered 2 postion valve. B
Spring centered 3 position valve

Stroke limiter on main Stroke limiter on valve side A
valve sides A and B Stroke limiter on valve side B

T 54, 136 250 _
Type WEH32
s = N = —a-
. B
f —- J R 4—1- - -
_— Pressure centered 2 position valve —
Spring centered 3 position valve

Stroke limiter an

valve sides Aand B

2495

Stroke limiter on valve side A

[
r
¥
L]
4

__!_4_,

ng.-_-_-i cvmmnmmdadt

1-’

E fumL’E_

) — Pre@ure centesed 3 posttion |

i EL vahe 2 position valve (Speol

Stroke limiter on valve ide B

EEN
N
g,
Type WEH25 poss i

T

w ﬂ A Fh
2pos&ion \;aI\fe ’ B
I SpoolC. D, K, Z]

Stroke limiter on valve side A

main Stroke limiter on valve side A

Stroke limiter on valve side B

S

2B e

s 1.1.1.'5\j~ L

LA -
N

ﬂ

§
l‘
u N . —— —_— =
H [‘L
2 position valve

{Spool C, D, K, Z}

=y LA

Strake limiter on valve side A

479

T=
L
| R
!
1

Preszsure centered 3 position valve
2 position valve (Spool Y1

- Tl

Stroke limiter on valve side B

317.5 {Spool Y)

G Y

il

’,da"! [

i E ﬁ!

ige, 0

&, 2 [ l%
S e v——

ﬂ Y & ‘T F:]
Pressure cente\led 3 position
valve 2 position veive {Spoal’Y

aizd

Stroke limiter on valve side B

399

Stroke limiter on main Stroke limiter on valve side A
valve sides A and B Stroke limiter on valve side B
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Subplates

. -3
gl.i]l - ’ 0 $25/0.5 . _Z§+: ]
—_— ! 9 —=l B M
G - 15 a1
P —NI0/28 E } ? “
1 | LB 813 =1
- ,_;m \ o KU T |
SgmE o | LY 66 — ML
| 02711 =, !
: :
l 0.5
! - #[ UL I l
1.2 £ 2
—=11.3 ——{21.§
I, Eﬁgsg - @ i
— 428 429 -
Size Type D1 Dz T1 Valve fixing screws Tightening torque for screws Weight
G460/01 28 G3/ 13
G460/02 Mi18 x 1.5
NG10 . 4-M10 x 40-10.9 B9Nm 1.7kg
G461/01 G1/2" {GB/T70.1-2000)
34 16
G461/02 M22 x 1.5
125 o 13
— 1) " =4~ 77 I —— —
2 0/24 TS s & ™
10/2 ] HESWata |
i L I
‘ LB 622 Rl0 ! t
O g g = §52 | o
R LY 46 '?:‘} s
l $01/0.5— l Yo
$D2/T1 4
— &7/ N _ | li
W | @ ="
S A
#.3 60,3
Size Type D1 Dz T1 Valve fixing screws Tightening torque for screws Weight
G412/01 42 G3/ 17
G412/02 M27 x 2
NG25 - 4-M10 x 50-10.9 GONm 3.3kg
G413/01 G1" (GB/T70.1-2000)
47 20
G413/02 M33 x 2
fvs {7 one]
a5 3
e S — e Al Y M $2/0.6
; GLATMZE ——P
' I A8 332 ] - ..
i} Il.m '_:
#7/6 a B & &
o k3 __ Ix |
I 49 o021 _Ll L
] wins - S — )
2.1 = _Z}Jm =
—— Al h
9.5 NiD 25 e
6.1 =
6.5 Mi—
Size Type D1 D2 T1 Valve fixing screws Tightening torque for screws Weight
G414/01 56 G1 1/4 20.5
2
NG3p a2 Mz x 2 6- M10 x 60-10.9 69Nm Big
G415/01 G1 112" (GB/T70.1-2000)
61 225
G415/02 M48 x 2

1 mating piece of valve

2 Valve fixing screws

3 locating pin

4 Front panel cut-out
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Subplates

G341/01 (G1/4” ) G341/02 (M14x1.5) Weight = 0.6kg {Dimensions in mm)

% 58
8 1 4 3~ Front panel cut-out
t : NS
= T \ '
£
A( O P
= = - P o “
F‘;— a4 i e ]
o | NS -//
45 /10 N S 1
3
mi” Valve fixing screws, M5 x 50 -10.9 {GB/T70.1-2000),

M, = 9 Nm

G342/01 (G3/8” } G342/02 (M18x1.5) Weight ~1.1kyg (Dimensions in mm)

105 i
l

T Front panel cut-out

s

i

n

16.25
Tv, §5

Bile b eni1 BT/

L

TR Valve fixing screws, M5 x 50 -10.9 (GB/T70.1-2000),
M, = 9 Nm

G502/01 (G1/27 ) G502/02 (M22x1.5) Weight = 1.9ky (Dimensions in mm)

11y

8.5
i g Front panel cut-out
1] -
— g »
£
’ o~ TS -
== fa‘/ = ! == |3
- \‘:’:ﬂ\ = ] Sl -
o1/ S S i
= eni 0
U518 / | ]:'3 \mj oMl Gifr 14
7.8
109 Valve fixing screws, M5 x 50 -10.9 (GB/T70.1-2000),

M, = 9 Nm
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Subplates

G66/01 G66/02 G67/01 G67/02 {Dimensions in mm)
M _ LH
308 _ m.4
- 03 481 Front panel
R I % 1 4
TibS 17 ' 3l 1L 3 7 cut-out
[ 17 [107 H 7 .1
= . |
i Jh" = r/" o - ‘.ﬂ\ d * i;::
oo [ ] p ST
L | - - o
2 - l.@ “"%l‘\.l L
910,51 - - ! RNy =
> I 3 e - ‘ STl LT
1,\\1 7 me ': = |A‘ v‘n'& ho ' =
P & ,A' P |
+ T a l'u \:t—jf J;,/) . "\:—_» ll
_% l \_‘_\' '»,., ’é’ d / 1:- \ ",-""l
ST - o ) O }
l'/:‘ “':‘L”'l .“ ¢ 1=, 'T . s /11 Y T, ﬂ“». : AR
o ! T — *ﬁ\ ; i
N ‘ f\E & /;;-2!' L
o/ LT
Type D1 T <@ D2 Weight Valve fixing screws Tightening torque for screws
G66/01 G3/8” 4-M6 x 80-10.9
12 28 approx.
(G66/02 M18x1.5 {GB/T70.1-2000}, 15N.m
G67/01 Gi1/z* 14 a4 2 3Kg Should be ordered .
G67/02 M22x1.5 seperately.
G534/01 G534/02 {Dimensions in mm)
[N
S ?1 - Front panel 1%
P2/ S " cut-out AT
. wl — R ¥
AR L 187 L \\ —
\"» I \‘a = 2
Sy = oI/ B
‘ | an S
=010, Suix P | .
N —
. ’ B T
A N IEYs W = s L | | N =
S + | - - T ;
ﬂ"“,_,.tr
7Fy . !
Ty [ - ‘
- oL i nA1
—+ [ \1. :;‘ i R
e l‘\.— _.-ﬁ J .
0.3 e
L tightenzing torgue of
- screw=15N.m
Type D1 ™ P D2 Weight Valve fixing screws Tightening torque for screws
G534/01 G3/ 17 49 approx. 4- M6 % 50-10.8 (GB/T70.1-20001, 15N.m
(534/02 M27x2 2.5Kg Should be ordered seperately.
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Subplates

G535/01 G535/02 G536/01 G536/02 {Dimensions in mm)
8§
n/B . . Front panel
i/ ™ ) @i \— [ cutout
o — d \\— /
k% . 4 \ 4
% ++ T
—_ o o W \\ ==t ™ I ‘
i S - —
-~ I = —'-""\ Y o ;; =
/ ','/:f; %‘*lﬁ - v_l
Py ! =
}.r" n " P } o—
NI4T
Ml * i e
. . /s
4”'-‘ = S
1, \\. A e, . _,.-‘/
60
13 -
8L
Type D1 T1 D2 ¢ D3 Weight Valve fixing screws | Tightening forque for screws
Gb535/01 G3/4” i G114 " 4- M6 x 45-10.9
G535/02 M27x2 M14x1.5 approx. {GB/T70.1-2000} 15N
.m
G536/01 G1¢ 18 G114 47 3.6Kg Should be ordered
G536/02 M33x2 M14x1.5 seperately.
G172/01 G172/02 (Dimensions in mm)
U
e Front panel
: Con s T - Dis/1 cut-out
S/ ge OB MEAS LpERA SN bl3/ S—
1544 L‘ _‘.\ ’ hole ofa ! ! B 1
o \‘r,y \ \Iocating \ Vo -
S A‘T}: 3 A‘.:; W v . ‘ar‘_ »‘.\\' -
r;,-‘,\‘ : '..‘ : -2:’__ :Cij ",’{}«.\ .
AN [ BT
4 AT | R
IE : T,ﬂ/ N {
: . foA ___‘__ﬁ -4 ho-4 =
= A I
i Y N T AL | I |
il N7 ]
/|| e = i Ay it 31 Z
w1 H | —
Hl 50
As.3
b
_ £
5.
Y
13
Type D1 D2 Weight Valve fixing screws Tightening torque for screws
G172/01 | G347 G1/4”7 approx. 4 -M10 x 60-10.9 (GB/T70.1-2000),Shouid be ordered seperately. B2N.m
G172/02 | M27x2 | M14x1.5 2.8kg 2-M6 x 60--10.9 (GB/T70.1-2000].Should be ordered seperately. 12.5N.m
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Subplates

G174/01 G174/02 {Dimensions in mm)
s Front panel
LI cut-out
hole of locating pin * d #1 W o &
3501 4 s 1AL [ S T O - "1' L[
J "’ I B -(%‘J'!r’)‘;
»lf s ) -'){Y‘j "’{"};@ ' - | 7
“n' 'Ilf' . ™ ,/ >, 1 > ¥ fL‘lL_‘-_.1 J \._ L,?
J YA . i ‘l ~F - ]
‘: ; . - -—~-——~‘g}— /» L 3 - - = | A f l.”.ﬁ" "w,“.'
- s e — k VIO
-+ K .t\_"'“'u-:”; S \‘t‘:
_,I R \ = ] N S -
EEE ! Qs 7
7 Rl o
i ¥ A LS
o/ ) it o]
i
&9
i
.
T 13
1
1%

Type D1 D2 Weight Valve fixing screws Tightening torque for screws
G174/01 G1” G1/4” approx. 4 -M10 x 60-10.9 [GB/T70.1-2000},Should be ordered seperately. 62N.m
G174/02 | M33x2 | M14x1.5 5.5kg 2-M6 x 60-10.9 (GB/T70.1-2000],Should be ordered seperately. 12.5N.m

G174/08 {Dimensions in mm)

. Qe Front panel
Bkl | cut-out
T =] ho‘gli Ot‘:}?itmg - SR ims m;_‘liu " o ! ? 1}! el
- | Y — Vg ,.' - - .,," =
- — e e 4@
: T ] P e A N L
. s - ~ I, =
] TR P | 2% -4 N
5 = L 7 b | |z — | = s o LoD ,;y,_x‘?l ==
= A ! r.'?j l 3l = - l - I ,14-‘,, L"'—L*"'
Fl G by A o ’\\ -1 :'-. =
! U Bt +
* >/ = & i & -
) = £ p =
e ] L w7 1 2
1 TR sl
Ay n
N R - %
s ]
) iy
12§ 1
¥
4
Type Pressure Type Weight Valve fixing screws Tightening torque for screws

G174/08 25MPa | 009271 | approx. 4 - M10 = 60-10.8 {GB/T70.1-2000],Should be ordered seperately. 62N.m

40MPa 009 272 5.5kg 2 - M6 x 60-10.9 {GB/T70.1-2000],Should be ordered seperately. 12.5N.m
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Size

NG25

Size

NG25

Subplates

G151/01(G17)G151/02(M33x2):G153/01(G1”) G153/02(M33x2)

{Dimensions in mm})

i

L of ¢ 8 only used on G153/01

Type Weight Valve fixing screws Tightening torque for screws
G151/01
G151/02 5kg 6 - M12x60-10.9 105Nm
G153/01 {GB/T70.1-2000),
G1563/02

e LA
e Ty)
1018 1.4
.5 E &, §(E 22
.' -
54 5 ;
; 41 M |u
ig | Ba SR 91 — Y]
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1) Only used on
valves which are
pressure-centred
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G154/01(G11/4");G154/02(M42x2):G156/01 G156/02(M48x2)
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Type Weight D1 D2
G154/01 G1 14" -
G154/02 M42x2

Skg
G156/01 G11/27 o5
G156/02 M48x2

Valve fixing screws

20 Valve fixing screws 21 mating piece of valve 22 locating pin

L only used on valves which are pressure-centred

5 -M12x60-10.9
(GB/T70.1-2000)

Tightening torque for screws

{Dimensions in mm)
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105Nm

23 Front panel cut-out
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Subplates

G154/08 flange connection (Dimensions in mm)
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5 “L” only used on valves which are pressure-centred
" Type |Pressure Valve fixing screws
&
{ 28
- flange conneting 009176 | 26MPa 6 - M12x60 -10.9 (GBIT70.1-2000) .
009177 | 40MPa

20 Valve fixing screws 21 mating piece of valve 22 locating pin 23 Front panel cut-out

G157/01(G1 1/2” );G157/02(M48 x 2) {Dimensions in mm)
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“L" only used on valves which are pressure-centred
Type Weight D1 D2 Valve fixing screws Tightening torque for screws
157/01 G11/2” 3/2" 6-M 30-10.
G157/ 18kg / G3/ 12x6 9 105N
G1567/02 M48x2 | M18x1.5 {GB/T70.1-2000)

18 locating pin 19 Valve fixing screws 20 mating piece of valve 21Front panel cut-out
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Subplates

G158/10 flange connection {Dimensions in mm)
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“L” only used on valves which are pressure-centred
Type Pressure Type Weight Valve fixing screws Tightening torque for screws
165MPa 303 201
approx. 6 -M20 x 80 -10.9 (GB/T70.1-2000),
G158/M10 1o 25MPa 303 802 580N.m
30.5kg Should be ordered seperately.
to 40MPa 303 503
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Subplates

For applications outside these parameters, please consult us!

G115/01 (G1/4” ) G115/02 (M14x1.5) {Dimensions in mm)
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el5/1 Front panel /"

cut-out

Valve fixing screws, M5 x 50 -10.9 (GB/T70.1-2000),

M,=9 Nm
G96/01 (G1/4” ) G96/02 (M14x1.5) {Dimensions in mm)
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B/
Valve fixing screws, M5 x 50 -10.9 (GB/T70.1-2000),
M, =9 Nm
G647/01 (G1/47 ) G647/02 (M14x1.5) {Dimensions in mm)
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'sPal! 1, ACSTANRY, P21 CRIAN E 3
’—*I—“* L3 P00 41473
I Valve fixing screws, M5 x 50 -10.9 (GB/T70.1-2000),
—_— M, =9 Nm
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