


Function, sect ion

The type HD-4WRKE valves are 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 valves basically consists of the pilot control valve (1), housing(8), main spool (7), covers (5 and 8), centering

spring (4), inductive position transducer (3) and the pressure reducing valve (3).
If no input signal is being applied then the main spool (7) is held in the centre 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) i1s 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 at the summation point of the
amplifier produces a differential voltage.

With the command valuefactual value comparison a possible control deviation is recognised via the electronics and
an electrical current is applied to the proporiional 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.

The main spocl (7) with the attached core of the inductive position transducer () is moved until the actual value
is equal to the command value. In the controlled condition the main spool (7) is force balanced and is held in this
controlled position.

Spool stroke and control opening change in proportion to the command value.

The control electronics are integrated into the valve. By matching the valve and the electronics the model variation of

the units is kept low.

Type HD-4WRKE 10 ++ - 3K+~
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S ymbol (detailed)

Example:

1 Pilot control valve type HD—4WRAPG-

2 Main vaolve
3 Pressure reducing volve type
ZDR 6 DPO-4X/40M
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Symbols(simplified)

Type HD-4WRKE:

Type HD-4WRKE. .

Type HD-4WRKE. .

Type HD-4WRKE. .
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Ordering details

HD — 4WRKE
Technalogy of Beijing

Huode Hydroulic — =HD
Electrically operated 2-stage
proportional directional valve
of 4-woy design

with integroted electronics

size 10 = 10
size 16 = 16
gize 25 = 25
size 32 = 32
size 35 = 35
Symbol-s- A B
a__o__b a o b
______ BT
EL el D=
A &gl a
,'Tfi T 14 1= We-
Mroalr Tie gdi ) A LY w8-
Bk (. [El=r
(L2 {5 = r3-
o __0 a 0 —WEA
P T
A& B
o[ p] olp] =B
o7 =WeB
With symbol £1-, WE-:
P~ |'!‘.=qw B*Iszz
P- B=qu'z2 A"'T=ql|1|m:
With symbol R, R3:
Pes A= Gy B-T=0,/2
P B=q.mf2 A Tzqnm

MNote:
With the spools WEWE ond R3 there is o con-
nection from A lo T and B to T in the zero

3K *

Further details

in clear text
No code = NRB seals
V= FXM seals

D3=With pressure reducing valve

ZDR 6 DPO-4X/40YM
(fixed setting)

Al=Command/actuol volue £ 10 V

F1=Command/actual value 4 to
20 mA

Electrical connections
With component plug

Ka1= Without plug=in connector

Mo code = Pilot oil supply external,
Filot oil droin external

Filot il supply internal,
Filot oil drain external

Ef = Filot oil supply internal,
Filot @il drain internal
Pilot oil supply external,

Pilot oil drain internal
Supply voltage
G24 = 24 v DC

6E = Proportional solenoid with removable coil

I = Series 30 to 39

(30 to 39: unchanged instollation and connection dimensions)

JMH = high flow( only size 25)
Nominal flowS00L/min

Characteristic curve form
L= Linear

Linear with fine control range

Mominal flow in L/min ot 1MPo valve pressure differentil

position with approx. 2 % of
nominal crosssection.

the opplicable

2= 30 = 100 = sizell
125 = 200 = sizelb
220 = 390 = o = sizeld
400 = 600 = sized2
1000 = sizedh




Technical data

Hydraulic
Size 10 16 25 3 3
_ Pilot control valve 9 5~31.5
Operating pitataianply T
pressure
Main valve, ports P, A, B (WPa) 3.5 % % 4 %
Return pressure Pilut oil drain| fxternaF 3.5 2% 25 25 %5
(WPa) Pilot oil drain, internal 1
Port Y 1
Nominal flow qv = 10 % at
25 50 % 125 180 220 350 400 600 1000
Ap = 1NP (L/min)
Flow of main valve (max. permissible) (L/min) 170 460 810 1600 3000
Pilc.)t oil flm at port X or Y with a step.f-::-rm T 05 i 3.0 3.0
of input signal from 0 to 100 % (L/min)
Hysteresis % <1
Response sensitivity %) <0.5
Filtering precision (um) <%
: Mineral oil
Fresure “tluid Phosphate ester
Medium viscosity (m’ /s) 20~380
Pressure fluid temperature range (T) -20~+70
Weight Kg )| o7 .2 6.8 T =
Electrical data
Valve protection to DIN 40 050 |PG5
Voltage type DC
Signal type Analogue
Power, max. ] 72 (average = 24 W)

Electrical connection

With component plug to E DIN 43 563-AM6

Plug-in connector to E DIN 43 563-BF6-3

Control electronics

Integrated into the valve
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Pilot oil supply

Pilot oil supply, throttle insert (example:NS$10)
A—h E—8
1. Pilot oil supply external Pilot oil supply external Pilot oil drain external
Pilot oil drain external X 13 Y

In this type the pilot oil supply is from a separate

ot
Y RN

pilot pressure circuit(external).
The pilot oil drain is not into the T port of the main

valve but separately into tank via port ¥ (external)

A—Ah B—B

Pilot oil supply internal Pilot oil drain external
2. Pilot oil supply internal X 13 Y

Pilot oil drain external
In this type the pilot oil supply is from the P port of
the main valve (internal).
The pilot oil drain is not into the T port of the main
valve but separately into tank via port ¥ (external).
FPort X must be plugged in the subplate.

5 g 5 : ; : : Pilot oil drain internal
3. Pilot oil supply internal Pilot oil supply internal g

Pilot oil drain internal
In this type the pilot oil supply is from the P port of
the main valve (internal).
The pilot oil drain is directly into the T port of the
main valve (internal).

Port X and Y must be plugged in the subplate.

4. Pilot oil supply external A—A E—f

Pilot il drain internal filnt 01l supply external Pilot oil drain internal
In this type the pilot oil supply is from a separate
pilot pressure circuit (external).
The pilot oil drain is directly into the T port of the
main valve (internal).

FPort Y must be plugged in the subplate. ! \




Electrical connections, plug-in connector

Plug-in connector

Plug-in connector to E DIN 43 563-BF6-3
Separate order, plastic version

(Gomponent plug allocation
Contact | Signal
A 24 VDG(18 to 35VDC); I1..=1.5A; impulse load<3A
Supply voltage

B 0v
Ref. (actual value) C Ref. potential for actual value (contact F)
Differential amplifier input D 210V or 4-20 mh
(command value) E 0V ref. potentional
Neasurement output (act. value) F +10 V or 4-20 mA

PE Connected with cooling body and valve housing

Command value: Reference potential at E and a positive command value at D results ina flow fromPto Aand Bto T

Reference potential at E and a negative command value at DresultsinaflowfromPtoBand Ato T
Connection cable: Recommendation: — Up to 25 m cable length type LIYCY 7 x 0.75 mm?

— Up to 50 m cable length type LIYCY 7 x 1.0 mm”

External diameter: — 6.5 to 11 mm (plastic plug-in connection)

Connect screen to L only on supply side.

MNote: Electrical signals (e.g. actual value or feedback signals) taken via valve electronics must not be used

to switch off the machine safety functions!




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

Solenoid B

Solenoid A
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Characteristic curves (measured at 1MPa valve pressure differential or 0.5MPa per control land)

Spool symbols E, W or R
Spool with characteristic curve L

100

80 /
| @ /

40

A

Flow in

20

13 J6.23 57.5 78.73 100

Command volue in & -

%

Flow in

Spool with characteristic curve P

100

a0

G0

20

15 36825 5.5 7875

Command value in % =

100




Characteristic curves (P=10 MPa, v=36x10"m’ /s, t=40°C % 5°C)

Transient function with a step form of electrical input signal

Signal change in %

100 ——— 0 100

-

30

en
[S=]
=]

NS10

. \
"’E \
E
E » 0 — 2% \
I 010 N
0 10 20 30 0 10 20
Timeinms ~
Flow load function at maximum valve opening
(tolerance £ 10 %)
170 =
__'____,..—;'I"'_J —] I e
100 = —
= a0 T
i =
5 =
£ 5 BT
8 a2
(N _..-""'“-
5 ="
20
1 ? 3 10 20 0

Valve pressure differential in MPa -

30

1 = Recommended
flow limitation
(flow velocity

30 m/s)



Characteristic curves (P=10 MPa, v=36x10"m? /s, t=40°C * 5°C) NS16

Transient function with a step form of electrical input signal

Signal change in %

100 . —— 0 100

/

50

777
7

Stroke in % —

0 10 20 30 40 0 10 20 30 40

Timeinms —

Flow load function at maximum valve opening

(tolerance 10 %)
400 T — =1 — 1
L1
300 / //
& 180
E
= L'D'.J EV/ 1 = Recommended
£ 180
_3 flow limitation
e \flow velocity
125 // ! | | | 30 m/s)
100 y ] ) } :
Z 5 10 20 30

Valve pressure differential in MPa




Characteristic curves (P=10 MPa, v=36x10"m? /s, t=40°C * 5°C) NS25

Transient function with a step form of electrical input signal

Signal change in %

100 . . 0 100

N\
J/

Stroke in % —

20 5] 0 20 60 i 10 20 30 40 a0 ]

Timeinms -

Flow load function at maximum valve opening
(tolerance £ 10 %)

1000

BI0

500 /
350 1 = Recommended

500 flow limitation
= // 1 1 (flow velocity
e N l'rll

o / 30 m/fs)
= 150 / |
z
L

/ iRl
210 ! { | ! |
? 3

4 5 0 0 L

Valve pressure differential in MPa



Transient function with a step form of electrical input signal

Signal change in %

Characteristic curves (P=10 MPa, v=36x10"m?/s, t=40°C % 5°C)

NS32
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Characteristic curves (P=10 MPa, v=36x10"m’ /s, t=40°C % 5°C)

Transient function with a step form of electrical input signal

Signal change in %

NS25

100 .3

7

100

75 / 0— 75
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50 /‘ 0 50
25 0 25

/ S
/ ENNNANN
] 40 an 120 160 200 ] 40 a0 120 160 200
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(tolerance + 10 %)
J00
_.—'!
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£ 1500 1000 (flow velocity
= /
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1000
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Valve pressure differential in MPa —
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Unit dimensions: NS 10 (Dimensions in mm)

i
| 1 . '
Iy | )
@ | |
—] ! | !
| i !
i ™ N B T -~ | N
T !
1] ; I AN J
\ 105 @ 21
525 [255] '\ 244
\ 322
108
27 61.9
- - -l—!
- 79 | 710.01/100mm
2 : | l_
L= | |
1 P W
T at Y |
__I_x(D r © B O | . o
oy ! D O ! Required surface finish of
| . On D | i
| O | mating piece
o S RO
1 Pilot control valve 7 Pressure reducing valve
2 Flug-in connector "B", colour black 8 MNameplate
3 Flug-in connector "A", colour grey 9 Main valve
4 Space required to remove the plug-in connector 10  Integrated control electronics
5 Cable 11 O-ring 12 x 2(for ports A B P, T)
6 Flug-in connector (plastic version, separate order) 12 O-ring 10.82 x 1.78(for ports X and Y)

13 Machined valve mounting surface,
position of the ports

Valve fixing screws: 4-M6 x 45 (GB/T70.1); Ma =14 Nm
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Unit dimensions: NS 16 (Dimensions in mm)

_— |
EE _I-I | _I-I x‘\-.,l \\ |
— 1 ) 5
| N “.\
A amm \
i
— B ||
| il
o |
G |
7 !
L— | ~ |
|
i
|
|
| 1 I/@ A
R |
7 \ lII
\154 |

353

\ 1
II| II
@ O
158
29

___'_%_'_'_F;__;___'@____ {70.01/100mm
i e T/ | v

12

g
on
A B . -
| @ O Lo Required surface finish of

S Sy mating piece
1 Pilot control valve 7 Pressure reducing valve
2 Plug-in connector "B", colour black 8 Nameplate
3 Plug-in connector "A", colour grey 9 Main valve
4 Space required to remove the plug-in connector 10  Integrated control electronics
5 Cable 11 O-ring 12x2{for ports A B.P.T)
G

Plug-in connector (plastic version, separate order) 12 O-ring 22x2 .5(for ports X and )

13 Machined valve mounting surface,
position of the ports

Valve fixing screws: 2 -MEBX60(GB/T70.1) My=14Nm
4 -M10X60(GB/T70.1) Mx=68Nm
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Unit dimensions: NS 25 (Dimensions in mm)

233

70.01/100mm
A

Required surface finish of

= mating piece
1 Pilot control valve 7 Pressure reducing valve
2 Plug-in connector "B", colour black 8 Mameplate
3 Plug-in connector "A", colour grey 9 Main valve
4 Space required to remove the plug-in connector 10 Integrated control electronics
5 Cable 11 O-ring 19x3(for ports A B,P,T)
6 Plug-in connector (plastic version, separate order) 12 O-ring 27x3(for ports X and YY)

13 Machined valve mounting surface,
position of the ports

Valve fixing screws: 6 -M12X60(GB/T70.1)Ms=130Nm
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Unit dimensions: NS 32 (Dimensions in mm)

260

44

70.01,/100mm
( Y/

Required surface finish of

200

mating piece

6 Flug-in connector
(plastic version, separate order)
Pressure reducing valve

8 MNameplate
9 Main valve

Pilat control valve

10  Integrated control electronics

11 O-ring 19x3(for ports A B P T)

12 O-ring 42x3(for ports X and Y)

13 Machined valve mounting surface,
position of the ports

Plug-in connector "B", colour black

Plug-in connector "A", colour grey

Space required to remove the plug-in connector
Cable

Lo o

Valve fixing screws: 8 - M20X80(GB/T70.1) M =430Nm
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Unit dimensions: NS 35 (Dimensions in mm)

"-\-\_,_\_\__H_\-H-
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76 427 | 197
®
190.5£0.1
147.640.2
i 45 76.240.1 |
&
{
G &
Y
. “@h " 7[p-01/100mm
=|5 0.8
O S i v/
Ij . r o r
@% ] Required surface finish of
fanY fan r’} : y
. T . . mating piece
41.3
B 143
320
¥ Pressure reducing valve
8 MName plate
1 Filot contral valve 9 Main valve
2 Plug-in connector "B", colour black 10  Integrated control electronics
3 Plug-in connector "A", colour grey 11 O-ring 19x3(for ports A B P, T)
4 Space required to remove the plug-in connector 12 O-ring 42x3(for ports X and Y)
5 Cable 13 Machined valve mounting surface,
6 Flug-in connector (plastic version, separate order) position of the ports

Valve fixing screws: 6 - M20X100(GB/T70.1) Ma=430N.m




Notice

1. The fluid must be filtered. Minimum filter fineness is 20 pym.

2. The tank must be sealing up and an air filter must be installed on air entrance.

3. Products without subplate when leaving factory, if need them, please ordering specially.

4 Valve fixing screws must be high intensity level (class 10.9). Please select and use them according to
the parameter listed in the sample book.

5. Roughness of surface linked with the valve is required to %
6. Surface finish of mating piece is required to 0.01/100mm.
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