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BEIJING HUADE HD-4WRA(E)...-2X/proportional directional valve
HYDRAULIC INDUSTRAL | __

GROUP Co.,LTD Nominal sizes 6,10 | Maximum operating pressure:31 5MPa | Maximum flow 750L/min

- For subplate mounting

- Diirect actuated proportional valve for controlling the direction and
volume of a flow

- Spring centred control spool

- Integrated control electronics, interface A1 or F1 for type 4WRAE

- Actuation by means of proportional solenoids with central thread

and removable coil
- Control electronics for type 4WRA

Function, section

The 4/2- and 4/3-way proportional directional valves are designed as direct operated components for subplate
mounting. They are actuated by means of proportional solencids with central thread and removable coil. The
solenoids are controlled either by external control electronics (type WRA) or by integrated control electronics (type
WRAE). The valves basically consist of: Housing (1) with mounting surface Control spool (2) with compression
springs (3 ), Solenoids (4) with central thread, Optional integrated valve electronics (5).

HD-4WRA(E) _..2X/ .

With the solenoids (4) de-energised, the control spool (2) is held in the central position by compression springs (3).
Direct actuation of the control spool (2) by energising a proportional solenoid_E_g. controlling of solenoid "b" (4).The
control spool (2) 1s moved to the left in proportion to the electrical input signal Connection form Pto Aand Bto T via
orifice-like cross sections with progressive flow characteristics. De-energisation of the solenoid (4). The control spool
(2) Is returned to the central position by compression spring (2).
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HD-4WRA(E). . A-2X/

In principle, the function of this valve version corresponds to that of the valve with 3 spool positions. However, the

valves with 2 spool positions are only fitted with solenoid "a". Instead of the 2nd pro-portional solenoid a plug (5) is fitted

for NS 6 or for NS 10 a cover (5).
Mote for type 4WRA 6. -2X/..

Ciraining of the tank line is to be avoided. With the appropriate installation conditions, a back pressure valve is to be

installed (back pressure approx. 0.2MFPa).

HD-4WRA...A-2X/G24K4
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HD4WRAE..A-2X/G24K31 4

Symbols

Froportional directional valve without integrated control electronics

Froportional directional valve with integrated control electronics

HD-4WRA----2X/--- HD-AWRAE:---2X/---
A B A B
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Ordering details

| | |
HD4WRA LXGH | |
[BEVING HUADE HYDRAULIC=HD)| Further details in clear text
Without integrated -
control electronics Nofete No code = NBR seals
With integrated : V= FKM seals
control electronics x
— NO Code = FOR WRA
Nominal size 6 =6 FOR WRAE:
Nominal size 10 =10 A= Command value input + 10V
F1= Command value input 4 to 20 mA
Symbols ;& j
%ﬁfh T Ta % K4 = With component plug(for WRA)
a L& - b K31 = With component plug(for WRAE)
X T — X_l
T TIT TIT T T El- G4 = Supply voltage 24 VDG
2= Series 20 to 29
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With symbols E1- and W1-:

P-A: Qvma B-T: qvf2

P-B:qv2 A-T:Qvma
Note:
With spools W and WA in the neutral position there is
a connection from A to T and B to T witn approx.3%

(20 to 29: unchanged installation and connection dimensions)

Nominal flow at a valve pressure differential Ap = 1Mpa

TLimin
15L/min
26L/min

30L/min
6OL/min

of the relevant nominal cross-section.




Technical data

Hydraul ic
Valve type HD-HRA HD-WRAE
Operating pressure MPa | oA P B 31.% 31.5
| Ports T 21 21
Nominalflowqy nog NS6  (Limin) T, 15 and 26
atAP=1MPa NS10  (Limin) 30 and 60
' Degree of contamination ( L m) <20
Hysteresis (%) <5
'Reversal eror (%) <1
'Response sensitivity (%) <05
Pressure fuid Mineral oil or Phospate ester
'Viscosity range (mm' /s) 20~380
 Ambient temperature range ('C) -20 o +80 -20 fo +50
Weight (Kg) NS6 20 22
| NS10 6.6 6.8
Electrical
Electrical solenoid
Valve type HD-WRA HD-WRAE
Voltage type DC
Voltage controlled (V) +10
Max. current per solenoid (A) 2.5
Solenoid coll | Cold value at 20 C 2
_. r_&sistanue (Q) ‘ Max. warm value 3
;Dﬂt}" 100%
Coil temperature ('C) up to150
Valve protection to DIN40050 |PB5
Elecrical, control electronics
control electronics HD-VT-VSPA2-1-1X/ integrated in the valve
Nominal voltage VDG 24
Supply voltage  Lower limiting value V 21/22 19
Upper limiting value V 39
' Power consumption - A 1.8
of the amplifier 3

Max. power impulse current A




Electrical connection, plug-in connectors

For type 4WRA

(without integrated electronics)

For type 4WRAE
(with integrated electronics)

Connection on component plug Connection on plug-in connector
a — B
|
il
" | |
B | -k i
To amplifier To amplifier
Flug-in connector to E DIN 43 563-BF&-3/
Separate order, plastic version
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Pin allocation of the component plug
|

I +
Integrated electronics

(see below)

Integrated control electronics for type 4WRAE

Slot [ Signal
Supply A 24yDC(19-35VDC)
voltage B GND
ﬂ n. Br}
Differential | p | com. value (+10V/4-20mA)
amplifier input g ref. potential
F  nc’

Com. value: Positive command value (0 to 10 V or 12 to 20 mA) at D and reference potential to E causes flow
from P to A and B to T.Negative command value (0 to — 10 V or 12 to 4 mA) at D and reference
potential to E causes flowfromPtoBand Ato T.

For valves with a solenoid on side

L1 If

(spool variant EA and WA) reference potential to E and

positive command value at D (NS 6: 4 to 20 mA and NS 10: 12 to 20 mA) causes flow from P to B

and Ato T.
Connection cable: Recommendation:

— up to 25 m cable length type LiYCY 5 x 0.75 mm?

— up to 50 m cable length type LiYCY & x 1.0 mm’

External diameter 6.5 to 11 mm

Connect screen to PE only on the supply side.

1) Slots C and F must not be connected!

Block circuit diagram/terminal allocation of the integrated controlel ectronics

Interface Integrated control electronics | Valve
I B B .
Output stage
T
Differential  Ramp * /_._;lx |
D amplifier  generator Summator ' 1
Com. value E—-— LV — i '
Ref. potential =~ =— ] | J & |
] Output |
_ | = utpu st&ge él—‘
Lowvoltage®  Step function 4! 4,
detection generator
T! Interlock
[ Power supply unit
Supply 24V =— ?’
vuttaga GND B s |
Protective 23 FE |
conductor ] i
B

YPEis cnnnented to the cooling body and the 'l.ralve housing
¥ Protective conductor screwed to the valve housing and cover
“ Ramp can be externally adjusted from 0 to 2,5 s; the same applies for T, and

le:lwn

% Qutput stages current regualted
“ Low voltage detection is not carried out for component type 4WRAE 10-2X.
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Characteristic curves (P=10MPa,v=36x10" m?/s, t=50°C)

T Limin nominal flow at 1 Mpa valve pressure differential

30
P=A /BT
or
i P—B /A~T A¥
f,—*/ 4
3
0 —k
%#fﬁﬁf 1
0
20 30 40 a0 60 0 80 80 100
Command value in %—
15 Lfmin nominal flow at 1Mpa valve pressure differential
30
P=A /BT :
or
P—B /A—=T / g
a4 |
/’f/ I
Sl
10 _,/ [y
=
0
20 30 40 50 60 10 80 90 100

Command value in %—

30 L/min nominal flow at 1 Mpa valve pressure differential

50

" PA /BT jgs
ar "f

" P8 /A=T Ay/z

..-"/ i A1
y V /4D
/S
|
"W 0w W 0w w1

Command value in %—

1. 4P = 1 MPa constant
2. AP= 2 MPa constant
3. AP= 3 MPa constant
4, 4P = 5MPa constant
5. AP = 10 MPa constant
AP = Value pressure differential

(inlet pressure p. minus load pressure p.
and minus retumn pressure pr)

NS 6




Characteristic curves (P=10MPa,v=36x10" m%s, t=50°C)

Flow in L/min =

Flow in L/min =

30 LUmin nominal flow at 1 Mpa valve pressure differential

"0 P=A /B-T

60 or 5

" P—~B /A—=T / ;
2
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20 30 40 50 60 70 80 80 100
Command value in %—

60 L/min nominal flow at 1 Mpa valve pressure differential

100

P—~A /B—T
e 0 3, 4

P8 /AT ;
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20 30 40 a0 60 10 80 90 100

Command value in %—

1. AP = 1 MPa constant

2. AP = 2 WPa constant

3, AP = 3 WPa constant

4, AP = 5 WPa constant

9. AP = 10 MPa constant

A P = Valve pressure differential (inlet pressure p» minus load
pressure p. and minus refum pressure pr)

NS 10



Characteristic curves (P=10MPa,v=36x10" m?/s, t=50°C) NS 6

Transient functions with stepped form of electrical input signals

Typas WRA and WRAE
Signal change in %
100 0-100 l\
; \
80
0-75
m //"" 7 \\ -
=0 \
= 5 — 0-50
S I// \\‘.
% 0-25 |
W i \|
10
, , QLN
40 1] 120 160 200 20 40 60 80
Time in ms—~
Performance limit, nominal flow 7 Limin Performance limit, nominal flow 15 Limin
P—+A /BT P—=A /BT
or or
" TR R B —r - p=8 /AT
. = .1. B .
tE g T 7
5 n == 20 —
= =
g /f...-— ] = 15
10 3 10 r—— 3
e ] 2 2
0 0
9 10 15 20 20 30 9 10 15 20 25 30
Valve pressure differential in MPa-—+ Valve pressure differential in MPa—
Performance limit, nominal flow 30 Limin
50
P—=A /BT
40 LA or
( \M\\ P:ﬂ A=T 1. Command valve = 40%
l/‘\ -\\ 2. Command valve = 50%
30 3, Command valve = 60N
; r N T 5 4. Command valve = T0%
5. Command valve = B0%
i ""-.____.
g 20 L'F —=.______---_" — : 6. Command valve = 50%
E J”,f_-""‘"h-.____:-____ f 7. Command valve = 100%
10 e o0 T 1 If the performance limits are exceeded then flow forcas occur which
2 lead to uncontrolled spool movements.
=11
]

il 10 15 20 2% 30
Valve pressure differential in MPa—~




Characteristic curves (P=10MPa,v=36x10" m%s, t=50°C)

Storke in %~

Flow in L/min =

Flow in L/min =

Transient functions with stepped form of electrical input signals

100 0 — 100

90 -

80 ;"ff "l

70 / _ 0—75 K\

60 e \\

50 // _— 0 — 50 -

40

= -~ \ \

e /A= 0—25 K \J\\
- y

10 W= A%\ \

\"'-.._
0 60 120 180 240 300 0 40 80 120

Signal change in %

Time in ms—

Performance limit, nominal fliow 30 L/min

10 P=A /B=T
60 el

P—=B /A—T
40 o === i

"""
i 5
20 -~ :
0 ,4:’-—"’_ 2
1
0 5 0 15 20 25 30
Valve pressure differential in MPa—
Performance limit, nominal flow 60 Limin
100
a0 P—~A /B—T
ar
s - P—B /AT
70 / o —
60 —
50 f( /T —— 1
W :
a0 4
10 i i
0 5 10 15 20 25 30

Valve pressure differential in MPa—~

1, Command value
2. Command value
3. Command value
4. Command value
9. Command value
6. Command value
7. Command value

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

if the performance limits are exceeded then flow forces occur which
lead to uncontrolled spool movements.
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Unit dimensions: NS 6 Dimensions in mm

13
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66 69 |\ 44
1435 \
201 \
W5/ 10
L ®7.6 Max
[ 710.01/100mm
El 2 ' %’/
1 = < &= Required surface finish of
= 1 mating piece
|
&
1 Valve housing
2 Froportional solenoid "a” Subplates: G341/01(G1/4")
A Froportional solenoid "b” G342/01(G3/8")
4 1 Plug-in connector "A" G502/01(G1/2")
42 Plug-in connector "B" Valve fixing screws: 4- M5 x 50(GB/T70.1); Ma = 8.9 Nm

5 Nameplate
& O-ring 9.25X1.78 (ports P,AB,T)
7 Flug for valves with one solenoid
(2 switched positions, versions EA or WA)
g Space required to remove the plug-in connector
9 Machined valve mounting surface

s [ ot




Unit dimensions: NS 6 Dimensions in mm
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13.5 44
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50 1435
P TR
A
21.8
i M5/10
P\ 03 7 016 Max
r}\ P .a“/’_ rE’ 0.01100mm
1 5 T_Ei) T, ; | F u/
= M- -G ol B S Required surface finish of mafing
&- | B g ® :
| o Py Ay e
2 I
=
S
1 Valve housing Subplates: G341/01(G1/4")
2 FProporiional solenoid "a" G342/01(G3/8")
3 FProportional solenoid "b" G502/01(G1/2")
4 FPlug-in connector. separate order Valve fixing screws: 4 - M& x 50{GB/T70.1); My = 8.9 Nm
5 Mameplate
@ O-ring 9.25X1.78 (ports P, A, B, T)
7 Plug for valves with one soclenoid
(2 switched positions, versions EA or WA)
g Integrated control electronics

9 Space required for the connection cable and to
remove the plug-in connector
10  Machined valve mouting surface
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Unit dimensions: NS 10 Dimensions in mm
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5 | !
1 Valve housing Subplates: GB6/01(G3/8")
2 Froportional solenoid "a” G67/01(G1/2")
3 Froportional solenoid "b” GH34/01(G3/4Y)
4.1 Plug-in connector "A" Valve fixing screws: 4 -M6 x 40{(GB/T70.1); Ma= 15.5 Nm
42 Flug-in connector "B"
] Nameplate
6 Valve bleed screw
MNote: The valves are bled before delivery.
7 Q-ring 12X2{ports P, A. B, T)
g8 Flug for valves with one solenoid (2 switched
positions, versions EA or WA)
9 Space required to remove the plug-in connector
10 Machined valve mounting surface
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Unit dimensions: NS 10 Dimensions in mm
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1] [ S
L =% I 1
68.0
7(0.01/100mm
—
Required surface finish of mating
piece
1 Valve housing Subplates: G66/01(G3/8")
2 Proportional solenoid "a" GE7/01{G1/2")
3 Froportional solenoid "b" GH34/01(GE3/4")
4 FPlug-in connector separate order Valve fixing screws: 4 - Mg x 40 (GB/T70.1); M, = 155 Nm
5 MNameplate
B Vavle bleed screw

Mote: The valves are bled before delivery.
7 O-ring 12X2
(ports P. A, B, T)
8 Cover for valves with one solenoid
(2 switched positions, versions EA or WA)
9 Integrated valve electronics
10 Space required for the connection cable and to
remove the plug-in connector
11 Machined valve mounting surface

o



Notice

Notice

. The fluid must be filtered. Minimum filter fineness is 20 pm.
. The tank must be sealing up and an air filter must be installed on air entrance.
. Products without subplate when leaving factory, if need them, please ordering specially.

By N e

. 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.

. Roughness of surface linked with the valve is required to ﬂ\—ﬂ/
6. surface finish of mating plece is required to 0.01/100mm.

)]




BEIJING HUADE Proportional directional valves directly controlled, with
HYDRAULIC INDUSTRAL electrical position feedback,type HD-4WRE(E)-2X

GROUP Co.,LTD

Size 6,10 Maximum operating pressure 31.5MPa | Maximum flow 180L/min

- Directly controlled proportional directional valve for the control of the
direction and magnitude of a flow

- For subplate mounting

- Electrical position feedback

- Spring centred control spool

- Type 4WREE, integrated valve electronics with interface A1 or F1

- Actuation is by proportional solenoids with central thread and

removable coil
- Valve and electronic control from one source

Function, section

The 4/2 and 4/3 proportional directional valves are directly controlled components of subplate mounting design.

They are operated by proportional solenoids with central thread and removable coil. The solenoids are optionally

controlled by either external control electronics(type WRE) or by integrated control electronics (type WREE).

Functional descnption:

With the solenoids (5 and 6), de-energised, the control spool (2)is held in the central position by the compression

springs(3 and 4)

Direct operation of the control spool (2) by energising one of the proportional solenoids, e.g. control of solenoid "b" (6)

— Movement of the control spool (2) to the left in proportion to the electrical input signal

— Connection from P to A and B to T via orifice like cross-sections with progressive flow charactenstics
De-energising of solenoid (6)

— The control spool (2) is returned to the central position via the compression spring (3)

HO-4WRE. .. -2)(/624K4 =
=

I
=

Il
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|
[T

I T g

HD-4WREE. . . -2X/G24K4
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In the de-energised condition the HD~4WRES. . . A-2X/624K4

spool (2) is held in a mechanical
centre position by the solenoid
return springs. This, for the spool EE

L

symbol "V', does not relate to
the hydraulic centre positionl
When the electrical valve closed

u
=

mmH
=
Il

‘.‘ E\\.

loop control circuit is closed then .

the spool is positioned in the

hydraulic centre position.

//ff'l :—- —=-I lrjuh

‘F@,—?,E LISy

Design: /
The valve basically consists of: y 1

- Housing (1) with mounting face
- Control spool (2) with

|ll
8 I/l/lﬂ 4

compression springs(3 and 4) HD-4WREE10. . . A-2X/G24K4

- Solenoids (5 and 6) with central
thread

- Position transducer (7)

- Optional integrated control
electronics (8)

- The mechanical zero point

adjustment (9) is accessible via

the Pg 13.5 and the electnical

Zero point Is accessible via the

Pg 7 (10) (type 4WREE)

Symbols

Without integrated control electronics

With integrated control electronics

Type HD-AWRE----2X/---
4/3 proportional directional valve

A B
— b

At L B

Type HD-AWREE----2X/---
4/3 proportional directional valve

e A B
a!%xxm s o | p M

K

Type HD-4WRE---A- 2X/---
4/2 proportional directional valve

a
[~ X ; 0 W b
“ pr 17

Type HD-4WREE---A- 2X/---
4/2 proportional directional valve

A B
8 D A a 0
"8l X , "W b
pl 11

SR [




Order ing details

EEEE Eﬁiﬂ

L awt y Yy
HD7 4WRE Txfcd  f '
Techology of beijing huade
l =
didnc du Further details in clear text
IWithout integrated control electronics = No codg
With integrated control electronics  =E No code = NBR seals
Nominal size 6 = V= FKM seals
Nominal size 10 =10
Interface A1 or F1 for WREE
Symbols ;g A1=  Command value input £ 10 VDC
& s n b % F1=Command value input 4 to 20 mA
o = b
Electrical connection for WRE
ll; ¥I; I 5 I¥ $I ‘ “ K4 = With component plug(for WRA)
- K31=  With component plug(for WRAE)
G24 = Power supply voltage 24 VDC
l ‘ l ‘ 2X = Series 20 to 29
(20 to 29: unchanged installation and connection dimensions)

Nominal flow at a valve pressure differential 4p = 1 MPa

NS6 08= AL/ min
16+ t6L/min
m m 2 32l /min
Wih svbols E{- and Wi NS10 25= 251 /rmin
sym - and W1-; e .
P=A: Oymoax B-T:0v/2 g EIGLXFHIP
: . i {5= 7 i
Note P=B: Gy /2 A=T: Gymox 5 7aL/m
For spools W and WA there is, in the neutral position, a
connection between Ato T and B to T with approx. 3 %
of the relevant nominal cross-section.
Electrical connection
Type 4WRE(for external control electronics)
Connections on the component plug Connections on the plug-in connector
| 3 &
[ L | 1 Ay %9
3 PE | _
LEw ) of ) J
! 1 2 1 Z
i - - - To amplifier To amplifier

AR



Technical data(for applications outside these parameters, please consult us!)

dydraul ic
Size 6 10
Operating pressure Ports A, P. B 3.9 3.5
MPa Port T 21 21
Nominal flow Qvnomat A P=1MPa (L/min) 8. 16, 32 95 50. 75
Max. permissible flow (L/min) 80 180
Degree of contamination (pm) < 20(recommend 10)
Hysteresis(%) <0.1
Reversal span (%) <0.05
Response sensitivity (%) <0.05
Viscosity range mn?/$ 20 to 380
Ambient temperature 4MRE -2010 +70
range (C°) 4WREE -20fo +50
Weight (Kg) SE .2 6.3
AUREE 2.4 6.5
Electrical
Electrical (integrated electronics)
Size 6 10
Type of supply DC DC
INominal voltage (V) 24
Norminal current of solenoid (A) 2.5
Solenoid coil Coil resistance 2.1 3.7
resistance (Q) at20°C 4.05 5.55
Duty 100%
Max. coil temperature (C°) to 150
Insulation to DIN40050 P65
Technical data of associated amplifier
| A HD-VT-VRPAZ-, -1X/ HO-VT-VRPA2-. -1/
Assocksted ampiller HD-VT—#HREES-2X HD-VT~4HREE10-2X
Nominal voltage VDG 24
Supply voltage | oer imiting value V 19.4
Upper limiting value  V 8
Amplifier power _Imax A <2
consumption Impulse current A 3

19 -




Integrated control electronics for type 4WREE

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

_]_ = :E-_E
; 1
— — |
1 il | = s
Component plug allocation =
Contact  Allocation interface Af Allocation interface F1
A =19. 4\to i =
Supply voltage 24 VDG (u (t) =19. 4Vtod5V); |.. = 2A
B ov
Ref. potential actual value G reference contact F; Re >50k0 | reference contact F; Re <100
; ; s D | £10V com. value; Re > 50 kQ; 4~20 mA com. value; Re > 100 0
Differential amplifier input ,
E ref. potentional com. value
Measurement output (act. value) | F | £10V act. value, (limiting load 5 mA) |4~20 mA act. value load max. 300 0
PE Connected with cooling body and valve housing

Command value: A positive command value (or 12 to 20 mA) at D and the reference potential at E results in a flow
fromFto Aand B to T. A negative command value (or 4 to 12 mA) at D and the reference potential
at E results in a flow from P to B and A to T. For a valve with 1 solenoid on side a (e.g. spool variants
EA and WA) a positive command value (or4 ... 20 mA) at D and the reference potential at E results in
aflowfromPioBand Ato T,

Actual value: A positive actual value (or 12 to 20 mA) at F and the reference potential at C results in a flow from P to A

Connection cable: Recommended: - Up to 25 m cable length type LIYCY 7 x 0.75 mm~

- Up to 50 m cable length type LIYCY 7 % 1.0 mm”
QOutside diameter 6.5 to 11 mm

Only connect screen to PE on the supply side.

Block circuit diagram / connection allocation for the integrated valve electronics

Interface Integrated valve electronics Valve
| | | Differential Ramp 2) |
Com:iilial D l amplifier generator Output %
: = U , U
Ref. potential | = I u [ [ S S
T | Controller i : |
Act. value | E |, kvl
) —
Ref. potential | & U Output
Under voltage U | :F sl
recognition —qa
= Interlock i =
11 >
Oscillator
Supply 24V ' & ' | Power supply Ui ' |
voltage GND B_| & g U -0V Demodulator ]
Protective 1 | PE | | T - T L g— g .
conductor | & - _—
L - Position
I Sensitivity | {1 Zero point” I tranducer

o



Integrated control electronics for type 4WREE

Mote: Electrical signals processed by control electronics (e.g. actual value) must not be used for switching off

+10V/4...20mA(Actual Value)

+24V
oV

safety-relevant machine functionsl
1) Connection (FE) is connected to the cooling body and the valve housing;
2) Ramp is externally adjustable from 0to 2.5 s; for T,; and T,

3) Zero point is externally adjustable .

&
Reference(Actual Value)
3) 2) +10V/4...20mA(Diff)
\\ Reference(Diff.)
;i @ \ |
; = J
i  ER | '
k . = X i
e O J

Characteristic curves for type 4WREE (P=10MPa,v=36x10"m’/s, t=50°C) NS 6 and 10

Pressure-signal-characteristic curves (V spool), P~ 10MPa

NS 6 NS 10

g {
....r....l"

sz =3
™
PR

in ¥ -
Ps

in% -
Ps

AP,

o

=3

™
N
[l

e

- JI};—in:—- - Jl“jﬂ‘in'i_"

Leakage flow (with the spool in the central position)
Type 4WREE 6 V32

Leakage fiow in Limin

0 5 10 15 2021 2 30 31.5 0 ] 10 19 20 21 26 30 31.5
Operating pressure in MPa—— Operaling pressure in MPa——

Ed ) ot




Characteristic curves for type 4WREE (P=10MPa,v=36x10"m?s, t=50°C) NS 6

8 Limin nominal flow at a 1 MPa valve pressure differential

10 T T 1. AP= 1 MPa constant
f — — | 5

E 0 — P huiﬂ T f,,.,.---*"'"' 3 2, AP= 2 MPa constant
< P—B /A-T i T o (A 3, AP= 3MPa constant
z 10 | | el ——— ! 4, AP= 5MPa constant
e 5. AP= 10 MPa constant

0 10 20 30 40 0 60 0 80 9 100 Vspoo

| | | | | JI |

{ 1 | | I | | | EEMWEMIE
5 20 3 4 50 60 0 8 %0 100
Command valug in % —
16 L/min nominal flow at a 1 MPa valve pressure differential
5
60 P /BT //"
ar =
0 P8 /A-T /
$ A "] 4 1. AP= 1 MPaconstant
c 4 =
E / "l 3 2, AP= 2 MPa constant
s 0 /;/-" — = y 3, AP= 3 MPa constant
£ 2 //‘/ ,..f‘“"’,ﬁ-—f__’,_’:’:—-*"’“f 1 ; i:=fuM::mmt
"] , = '8 constan

0 10 20 M 4 5 6 W0 & o g VP

]

— J 1 I T I | I I E and W spoals
15 A 30 40 0 60 0 80 80 100
Command value in % —
32 L/min nominal flow at a 1 MPa valve pressure differential

= P=A /BT L

10 o ”"/ Max. flux flow

0 P~B /A~T f.,— /
t ﬁ /"f
= | =14 1, AP= 1 MPa constant
= 10 ]
= 2, AP= 2 MPa constant
z N P o ==l
e X / __..--"""r__..--"""__‘ 2 3, AP= 3 MPa constant

40 < — 4, AP= 5MPa constant

30 /-'f s —T 1 .

= N ﬂ'____..--'_‘____________.. 5. AP= 10 MPa constant
> [ — 1 — AP = Vaive pressure differental
10 i (inlet pressure p, minus load pressure
0 10 A 30 40 50 G0 10 80 00 100 §poo p, minus relumn pressure pT]I
I ] I t i + | E and W spools

| | |
| 1 [
15 X 30 40 50 60 10 80 80 100
Command value in % —

S L)



Characteristic curves for type 4WREE (P=10MPa,v=36x10"m?s, t=50°C)

25 L/min nominal flow at a 1 MPa valve pressure differential

NS 10

80 | T 5
P—=A /BT /
10 or v
i P—~B /A=T f// 1. AP= 1 MPa constant
Lo ;/ L] 2. 4P= 2MPa constant
(= 3 3. AP= 3 MPa constant
E
E 40 /-*"/ ﬂ//"ﬁ 9 4. AP= 5MPa constant
3 0 e 5. 4P= 10 MPa constant
20 —
.--""-'-'-—
--"----
v
0 10 20 330 40 0 60 0 8 80 100 e
I : i ’. 'r 1' | i I I E and W spools
10 20 30 40 50 60 10 80 90 100
Command value in % -
50 L/min nominal flow at a 1 MPa valve pressure differential
150 i | -]
P=A /B-=T
195 or
P=B /A=T
t 100
£ / o 3 2, AP= 2MPaconstant
= J— Pl i 3, AP= 3MPa constant
= e // o 2
S -~ / — 4, AP= 5MPa constant
o 50 .-—“"H_,,--—“‘f 1 5, AP= 10 MPa constant
Eﬁgﬁﬁf
V spool
0 10 20 30 40 50 60 10 B0 % 100
: l : : : : l : : : E and W spools
10 20 30 40 a0 60 10 B0 %0 100
Command value in % -+
75 L/min nominal flow at a 1 MPa valve pressure differential
300 | ] g
275 vodBerl /"’
250 F"Bu:f-‘- e P i Max. flux flow
225
f o )
= ;i_,f":f : 2, AP= 2MPa constant
8 0 — il 3. AP= 3 MPa constant
T —r = :‘_':________=- 1 4, AP= 5MPa constant
50 A e e 5, AP= 10 MPa constant
& __éé | AP = Valve pressure differential
v
0 0 %0 W 0 0 & 0 %0 1w spool Elnlelt pressure f, minus load pressure
| L I [ | I I I I I I:rl- AU FeRum prossure p'}
| J 1 ! J 1 1 1 1 1 E and W spools
10 20 30 40 50 60 10 80 % 100
Command value in % -




Transient function with a stepped form of electrical input signal for type 4AWREE NS 6
(P=10MPa,v=36x10"°m?s, t=50°C)

413 ional directional val
s;zﬁ:?‘?’l B Signal change in %
100 0— 1000
90 K// X
[ - [ 0— 75— 0\
b N
: g S I WA
Eol{f A
30 / AN\
¥ 0— 25— 0P\ \ |\ \
/ AT
10 \IC
0 10 2 N 4 0 10 N

Timeinms——

Frequency response characteristic curves for type 4AWREE (P=10MPa,v=36x10"m"/ s, t=50°C) NS 6

4/3 proportional directional valve
Symbols “V”

e T \\

Amplitude relationship in dB

-25 =
o
=30
1 10 20 30 o0 100 200
FrequencyinHz —=
————— Signal+100%
———— Jignalt25%

Signalt10%

o L



Transient function with a stepped form of electrical input signal for type 4WREE NS 10
(P=10MPa,v=36x10" m?s, t=50°C)

4/3 proportional directional valve
Symbols “E” Signal change in %

100 0—100— 0

i?ﬁ 0—75 — 0 \
NS\
/ A\

0 20 40 60 0 20 40 60
Timeinms—

Frequency response characteristic curves for type 4WREE (P=10MPa,v=36x10"m’/ s, t=50°C) NS 10

4/3 proportional directional valve
S}'meIS v
5 -315
0 270
| -3
B 295
= i
2 -0 -180 =
E =
n ]
E -15 135 5
E; &
ﬁ 'Zﬂ _m
=
=T
-2 ] -45
L=
s ol )
=i ——————— == 0
1 10 20 30 50 100 200
————— Signal+100% Frequency in Hz —=

———— Signalt25%
Signalt10%




Characteristic curves for type 4WREE (P=10MPa,v=36x10"m?s, t=50°C) NS 6

Flow load function at maximum valve opening
Nominal flow 8L/min. 16L/min. 32L/min

Symbols “V"
Max flux flow
| P—AB T
| or
£ 10
3
o
!
1 2 § 10 20 30
Valve pressure differential in MPa ——
Warning : Please note the Max. flow 80L/min!
Characteristic curves for type 4WREE (P=10MPa,v=36x10"m?/s, t=50°C) NS 10
Flow load function at maximum valve opening
Nominal flow 25 L/min, 50L/min. 75L/min
Symbols “V”
i Qe =375L/min
Max.flux flow
180
L " p—h BT
E or
2
25

10
1 2 ] 10 20 30

Valve pressure differential in MPa ——

Waming : Please note the Max. flow 180L/min!
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Unit dimensions: (Dimensions in mm) NS 6

Type HD-4HRES. . . -2X/
7 7 {1 1 % 9 43
OV )\ L
i 2 =B | == —F
; L B El _ S | DI
75 8.5
- T T [ 68 |
| 203 X _|
- 262 o
8

Type HD-4WREES. . .-2X/

A\ el / / o l

203 S

— - 72
- 262 ol 11 405
8

R W s
y (::)'E ; £
[ e Qe ¥ O, o ) '
I‘L{:}
~ | 0.01/100m
t Flug-in connector for inductive %’/
1 Valve housing position transducer,;
2 Froportional solenoid "a" with a O-ring 12X2
inductive position transducer (forports P, A, B, TA, TB)
3 Froportional solenoid "b" 9 Plug for valves with one solenoid Subplates: G341/01(G 1/4")
4.1 Plug-in connector "A" (2-switching positions), versions EA or WA G342/01(G 3/8")
4.2 Plug-in connector "B" 10 Space required to remove plug-in connector G502/01(G 1/2")
5 MNameplate 11 Machined valve mounting surface and  Valve fixing screws:
6 Integrated control electronics lacation of the connections 4-M5X50 (GB/TT70.1) M, =8.9Nm




Unit dimensions: (Dimensions in mm)

Type HD-4WRE10...-2X/

i 4
/
/

LS

Type HD-4HREE10. ..

NS 10

o6 5 9 4 3 10
\ .1".| 1|| \ ‘}f." / K“‘*-‘._n —
)\ V| \[=ETE T e
== |\ |, == |_b !
— IIIIII \ || _— / 4
— IRV == -
\ \ i
| g
g SN
19.2 12 !
= 92.4 \* = i o= .
270 |
365 N
8
6 1

1 Valve housing

[ ';l‘
| /
19.7 | 17
w4 \ T 107 -
B 0 X =
B 365 \ ol
\8
—ady ]
— —— e 9 % ®
= — 4 LB
O == S m |
—— e @ | @& * =

2 Froportional solenoid "a" with

inductive position transducer

2 Froportional solenoid "b"

4.1 Plug-in connector "A”
42 Plug-in connector "B"

5 Nameplate

B Integrated control electronics

10
11

)

Flug-in connector for inductive
position transducer;

Q-ring 12X2{for poris P, A, B, TA, TB)
Flug for valves with one solenoid

(2-switching positions), versions EA or WA

GE67/01(G 1/2™)
G534/01(G 3/4")
Valve fixing screws:
4-MeX40 (GB/T70.1) Mg =15.5Nm

Space reguired to remove plug-in connector
Machined valve mounting surface and
location of the connections



Notice

Notice

. The fluid must be filtered. Minimum filter fineness is 20 pm.
. The tank must be sealing up and an air filter must be installed on air entrance.
. Products without subplate when leaving factory, if need them, please ordering specially.

By N e

. 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.

. Roughness of surface linked with the valve is required to ﬂ\—ﬂ/
6. surface finish of mating plece is required to 0.01/100mm.

)]




BEIJING HUADE 4/2,and 4/3 proportional directional valves, pilot operated,
HYDRAULIC INDUSTRAL | Without electrical position feedback, Type HD-4WRZ(E)-7X

GROUP Co.,LTD Size 10,16,25,32 Up to 35MPa Up to 1600L/min

- Pilot operated proportional directional valve

- Far subplate mounting

- The control of direction and rate of flow

- Spring centered control spool

- Valve and proportional control electronics from a single source

Function, section

The type HD-4WRZ(E)valves are pilot operated 4-way valves that are actuated via proportional solenocids, they
contral the direction and rate of flow. The valve basically comprises of: pilot valve (1, main spool 4), main valve (5, and
centering spring (2. With the solenoid B in the de-enegised condition the control spool (2) move to the right. The pilot
oil supply to the pilot valve is internal via port P or external via port X. Pilot oil flows via the pilot valve (1) into the
pressure chamber and moves the main spool (4! in proportion to the electrical input signal.The connection from P to
A and from B to T 1s via onfice type cross-sections with progressive flow characteristics.

With the solenoid A in the de-enegised condition the main spool move io the left. The connection from P to B and
from A to T. De-energisation of the solenoid, the control spool and pilot spool (4) are moved back into their centre

asitions. -
g’ 0 @
"\-\._-"'-\--_\_\_\_H_\-\-\-\-\- lu"l
- ﬁ o / i H
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¥
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g
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Ordering details

HD T 4Wi — Tk 7 ¥
Technology of Beiling Further delaits
Huade Hydrauie  =HD L n clear lext
. . M= NBR seqls
Hydraulic operction =H V= FKM seals
Electro—hydraulic operation =Z Mo, ot 'Nit‘.‘auut presr
. reducing value
Dr"r.'lII for WRL: ‘ 03=  With pressure reducing volue
For external electronics =MNo code ZDRSDE0-84 40U  fived setting
With integroted electronics =L
1 B M 0 No code =  for WEH and WRZ
Hnmlunu E.IEE | = for 4WRZE
MNominal size 16 = 16 Al = Com. velug input 10V
Momingl size 25 = 25 F1 = Com. valug input 4 to 20mA
Nominal size 32 = 32 Electrical connection only far WRZ:
Symbaols A B 4= With compenent plug
f In: b ajo b For WRZE:
e il ' K31= With companent plug
Al tly gir ¢ XLt = E1 Without plug—in connector
1 = _ a2 Mo code = Filot oif supply external,
X 1 :‘( Tl T = b Piialt od dmiﬁ Fe:ternu|
i = rFI:.M oit supply intern-:lrl,
T : = WB- ilot oil droin externo
)( :\ :_ i X -rL I#EE_ = Pilot oil supply interngl,
’ ’ Pilot ail drain intema
e oo = Filat oil supply external,
}( :\ i— }{ 1— A= Wi- Pilat o drain internal
' o { type 4WRH only possible withaul code)
_ A B | .
s 0 a0 No cods Without hond override
—_— e —— , X
P N With protecied hand overrde
XL, Al =EA
g = G4 = 24y DC {stondard version)
AN Al =M
With syrbels E1- and W8-- 6L = Proportional solenoid with removable cail
Peb=llyna B=T=0,/2
PeB=0,/2 A-T=Cmu 7% = Series 70 o 79(70 te 73: unchanged instollation and connection dimensions)
With symbols E3- and W9-:
P h=g i ppe Nominal flow in L/min with o valve pressure drop Ap=1MPa
P-B=0,/2  A~T=0vm 29 =250/ min 50 =50L/min 85 =85L/min for nominal size 10
(Bajanmstee: Svcal, Kvsa Aapoi ki pors ) 100 =100L/min 150 =150L/min  for nominal size 16

MNote: With spools WE- WE~- W3- WEA in their swilched position
0", there is a connection fromA to T and B o T with on opening
o less thon 24 af the relevont cross-sechion,

220 =220L/min
360 =360L/min

325 =325 /min
520 =520L/min

for nominal size 25

for norminol size 32

S




Pilot oil supply

Pilot oil supply, throttle nsert

(example:NS16) 55 4
pilot o1l supply external -
pilot oil drain external n oS
Ports 1 and 2 have to be plugged.
(ltems 55:2M12X1.5  items 41:200K1 | ' 7

items 54:ZM6X1)

pilot o1l supply external f y
pilot oil drain internal
Port 2 has to be plugged.

SD D
pilot oil supply internal .
pilot o1l drain external
Port 1 has to be plugged. 1
pilot oil supply internal
pilot o1l drain internal




Technical data

Hydraulic

Nomimalsze T B N - R
Operating pressure pilot oil supply external 3~10

Pilotvalve (WPa) | pilotoil supply intemal | 10~31.5 | o

-Main valve (WPa) 115 .35
Return line Port T
pressure (pilot il drain external) 3.9 25 25 15

(MPa) Port T
(pilot oil drain internal)

Port Y . | 3

Pilot oil volume cm?
for spool movement 0~100% 1.7 4.6 10 26.5

Pilot oil flow at port X and Y L/min

JraSI 3.5 5.5 1 15.9
for stepped form of input signal 0~100%

Flow through main valve L/min | 170 460 810 1600

Hysteresis H , <6
Pressure fluid Mineral oil to DIN 51 524

Pressure fluid temperature range C -20 ~ 80

b i m /5" R N
Installation optional, preferably horizontal

Weight for version WRZ+*
(for WRZEadditionally 0. 2kg) Bl 13.4 82 | 422

Electrical
-~ Valve type IR | WRZE

_ Voltage type DC
Max.current A {5 2.5

Solenoid coil Cold value at 20C 4.8 :

| resistance (Q) Max.warm value o 3
Protection |P65

Coil temperature L up to 150

=

Duty 100

~ Control electronics HD-VT-VSPA2-50-1X/... integrated control electronics

- 33 -




Electrical connections, plug-in connectors

For type 4WRZ...(without integrated electronics)

Connection at component plug

[ ks Ly

FE
1 Ao | 5

Component plug pin allocation

1

+ =m0 W e

external electronics

For type 4WRZE...(with integrated electronics)
Plug-in connector to E DIN 43 563-BF6-3 (plastic version)

91

Connection at plug-in connector
. e
PR P
Z ' B
L 4 1 2
To amplifier To amplifier
Slot alloc. Connect with
A solenoid A
B solenoid B
C solenoid A
D solencid B
E n.a.
F n.a,
PE valve housing

. 1

i




Integrated control electronics for type HD-4WRZE

Component plug pin allocation

| Stotallos. | Signal
—l— A
Power A MVDC (1940 35¥DC)
—= 3 supply B | GND
= C 1
! C ne.
—t—a D
o Differenial D | comvalue(+10V/4 1o 20mA)
I amplifier mpat E | refpotental
F I-t'-"
| : - ¥
L

Command value: A positive command value(0 to 10V or 12 to 20mA)at D and reference potential at E resulis in a
flowfromPtoc Aand Bio T.
A negative command value{D to -10V or 12 to 4mA)at D and reference potential at E resulis in a
flowfromFioBand Ato T.
For valves with 1 solenoid on side a(spool vanant EA and WEA)with the reference potential at E
and a positive command value at D(0 to 10V or 4 to 20mA)results ina flow from FtoBand Ato T.
Connection cable: Recommended: - up to 25m cable length LiYCY 5%0.75mm*:
- up to 50m cable length LiYCY 5x1.0mm?;
Outside diameter 6.5 to 11mm or 8 to 13.5mm
Only attach screen to PE on the supply side.

Interface Integrated control electronics Valve
ut stage ™
. : U
Dlﬂ'ergntul Ramp P - |
: ivalie | D ant;plsﬁer generator Summator ] 3
Rﬂf.[lﬂtﬁﬂﬂﬂ :E-— - U |I|1 ‘ —
— | I
Step function
generator
Interlock Il
A Po
Supply 24V : < +Ui
voltage: GND B . : fl:
Farth® | =
" !

1) Slots C and F must not be connected

2) Port PE is connected to cooling body and valve housing

)
)

3) Earth is screwed to valve housing and cover

4) Ramp can be externally adjusted from 0 to 2.5 s; the same applies for Tup and Tdown
)

5) Output stage current regulated




Characteristic curves (P=10MPa,v=36x10"m?s, t=50°C)
NS 10

25L/min nominal flow with a IMPa valve pressure differential

" peA/BT 5
; . 1 AP=IMPa constant
= 60 psB/A=T 4 2 AP=2MPa constant
e 3 3 AP=3WPa constant
g 4 2 4 AP=bMPa constant
S { 9 AP=10MPa constant
T w

U = B
15 20 30 40 50 60 70 80 90 100
Command value in % —

50L/min nominal flow with a 1MPa valve pressure differential

150 :
b 1% P—A/B-T 4
= 100 oF 1 AP=IMPa constant
= - P—B/A—T % 2 AP=2MPa constant
g= o 1 9 AP=3MPa constant
S g // 4 AP=5MPa constant
) L= o AP=10MPa constant

15 20 30 40 a0 60 70 80 90 100
Command value in % —=

85L/min nominal flow with a 1MPa valve pressure differential

) 4

170
- 150 P—A/B~T 9
t or | AP=IMPa constant
;“E - P—B/A~T . 2 AP=2MPa constant
o 1 3 AP=3MPa constant
= 4 AP=bMPa constant
= 5 AP=10MPa constant

0

15 20 30 40 a0 60 70 80 g0 100
Command value in % —

AP=value pressure differential (input pressure peminus load pressure p. minus return line
pressure pr)

- 3f -



Characteristic curves (P=10MPa,v=36x10"m?%s, t=50°C)

Transient function with a stepped form of electrical input signal, measured at Pst=bMPa
Type HD-4WRZ10...

Signal change in %

100
t 75
=
5
£ 50
25
0 |
0 20 40 60 80 100 80 100
Time in ms —= Time in ms —
Type HD-4WRZE10...
Signal change in %
100
75 0 100
8
= 0——7h
@ 50
g 0 50
“ 9% -
0 20
0
0 60 80 100 0 20 40 60 80 100
Time in ms — Time in ms =
NS 16
IDGL{EE{I]M nominal flow with a IMPa valve pressure differential
— — 5‘
.0 o i
" P—=B  /A-T 1 AP=IMPa constant
E 90 . 2 AP=2MPa constant
= 160 3 3 AP=iMPa constant
5 12 2 4 AP=bMPa constant
R 80 l 5 AP=10MPa constant
40

1220 30 40 50 60 70 80 90 100
Command value in % —

g




Characteristic curves (P=10MPa,v=36x10"m?s, t=50°C)

150L/min nominal flow with a 1MPa valve pressure differential

46() 5
P-*Aﬂ T/B-!-T

i 0 P+B /AT 4 ] AP=IMPa constant
= 320 2  AP=2MPa constant
=94 g 3 AP=3MPa constant
= 4 AP=bMPa constant
= 160 1
— 5 AP=10MPa constant

80

52 30 40 5 60 70 8 9 100

Command value in % —

Transient function with a stepped form of electrical input signal, measured at Pst=HMPa

Type HD-4WRZ16...
Signal change in %

100 0 100
L 75 0 75
g 50 0 a0
7 29 0 2 —\
0 30 60 90 120 150 0 30 60 90 120 150
Time in ms - Time in ms —

Type HD-4WRZELG. ..
Signal change in %

100 0100
1
= 0 75
< 50 0 50
2 0 25

0 30 60 90 120 150 0 30 60 90 120 150

Time in ms —= Tine in ms ~

. { 2



Characteristic curves (P=10MPa,v=36x10"m?%s, t=50°C)

NS 25
220L/min nominal flow with a IMPa valve pressure differential
800
, ™ P~ /B=T ?
= P JheT 1 AP=IMPa constant
= 50 4 2 AP=2MPa constant
= 40 3 3 AP=3MPa constant
E., 300 2 4 AP=5MPa constant
200 ! 5 AP=10MPa constant
100
! 15 X0 3 | 40 50 1] 10 80 90 100
Command value in % —
325L/min nominal flow with a 1MPa valve pressure differential
870 :
- P=A  /B~T
700 or 4
:‘: 800 anc i 1 AP=1MPa constant
L% - 3 2 AP=2MPa constant
S w0 3 AP=3MPa constant
5 1 4 AP=5MPa constant
o 5 AP=10MPa constant
100
5 -

520 30 40 50 60 0 80 %0 100
Command value in % —=

Transient function with a stepped form of electrical input signal, measured at Pst=bMPa

Type HD-4WRZ25. ..
Signal change in %

100y (-100
+ 75 0-Th
"
= 5 0-50
” 95 - (-25 \

0 0

60 120 180 240 300 60 120 180 240 300
Time in ms — Time in ms -

-39




Characteristic curves (P=10MPa,v=36x10"m?s, t=50°C)

Type HD-4WRZE25...
Signal change in %

100y (0-100
, 75 0-75
=2
E 50 - (-h0
7 o 0-25
. 60 120 180 240 300 d 60 120 180 240 300
Time in ms - Time 1n ms =
NS 32
360L/min nominal flow with a 1MPa valve pressure differential
1200
Ph T :
’r 1000 g aer
= 800 . 1 AP=1MPa constant
= 500 2 AP=2MPa constant
= % 3 AP=3MPa constant
& 400 4 AP=bMPa constant
= 200 1 b AP=10MPa constant
0

15 '!] 30 40 50 60 70 80 90 100
Command value in % —

520L/min nominal flow with a IMPa valve pressure differential

160 :

1500 oy gt
t 1250 !
5 gl 1 | AP=IMPa constant
= 1000 3 2 AP=2MPa constant
E 750 ) 3 AP=3MPa constant
= 500 | 4 AP=-HMPa constant

5 AP=10MPa constant
250 =
0

15 20 30 40 50 60 70 80 90 100

Command value in % —

_ 40 -



Characteristic curves (P=10MPa,v=36x10"m?%s, t=50°C)

Transient function with a stepped form of electrical input signal, measured at Pst=bMPa
Type HD-4WRZ32. ..

Signal change in %

100 0 100
L 15 0 75
g al) 0 50
Z 25 0 25

0 80 160 240 320 400 0 80 160 240 320 400
Time in ms — Time in ms —

Type HD-4WRZE3Z...
Signal change in %

100 0 100
v 75 075
=

; 50 0 50
3 95 0 %

0 80 160 240 320 400 0 80 160 240 320 400
Time in ms — Time in ms —

sl




Unit dimensions, NS10

Dimensions in mm

b
AN
48
)
S5 45
K
— =
oo g
i Z
ﬁ =
el&
\ £2
% @ °
21 34
1.9
61.9
— == e &
i T T : = i
= |~ i i
— | =+ o N H oy +—1 A B
= o ' (6 [ | =
S = —+18
- TA
M 255
‘ 108
|
710.01/100mm
i
1 Pilot valve
2 Main valve Required surface finish of
3 Nameplate for valve mating piece
4 O-ring 12X2(for ports A B,P.T)
O-ring 10.82X1 78(for ports X Y) 10 Protected hand override "N9"
5 Machined valve mounting face 11 Cover for vglﬁ.re with one snlenm—d
5 Integrated control electronics 12 Space required to remove plug-in connector
7 Fressure reducing valve D3 N
g Proportional solenoid "a”, "b" Valve fixing screws:
q Plug-in connector "A" "B" 4-MGx45 (GB/T70.1) M, =15.5Nm
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Unit dimensions, NS16
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1 Pilot valve T ﬁ%f
2 Main valve . o
Required surface finish of
3 Nameplate for valve . :
. mating plece
4 O-ring 22X2 5(for ports A.B.P.T)
Q-ring 12X2(for ports X,Y)
5 Machined valve mounting face 11 Cover for valve with one solenoid
A Integrated control electronics 12 Space required to remove plug-in connector
7 Pressure reducing valve D3
8 Proportional solenoid "a", "b" Valve fixing screws:
g Plug-in connector "A", "B" 4-M10x60 (GB/T70.1) Ma=75Nm
10 Protected hand averride "N@" 2-M6x60 (GB/T70.1) My= 15.5Nm
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Unit dimensions, NS25
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Filot valve
IMain valve

Nameplate for valve

O-ring 27X3({for ports A.B.P,T)
O-ring 19X 3(for ports X.Y)
Machined valve mounting face
Integrated control electronics
Fressure reducing valve D3

Froporticnal sclencid "a", "b"
Flug-in connector "A", "B”
Protected hand overmde "N9"
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Required surface finish of

mating piece
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Valve fixing screws:

B-M12x60 (GB/T70.1) Ma=130Nm
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Cover for valve with one solenoid

Space required to remove plug-in connector



Unit dimensions, NS32

Dimensions in mm
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Pilot valve

Main valve

Nameplate for valve

O-ring 42X 3(ports A B.FP.T)
O-ring 19X3(for ports X,Y)
Machined valve mounting face
Integrated control electronics
Pressure reducing valve D3
FProportional solenoid "a", "b"
Flug-in connector "A", "B"
Protected hand override "N9"
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Required surface finish of

mating plece

11 Cover for valve with one solenoid

12 Space required to remove plug-in connector

Valve fixing screws:

6-M20x80 (GB/TT70.1) My=430N.m
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Notice

Notice

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

2. Roughness of surface linked with the valve is required to % 3
6. Surface finish of mating piece is required to 0.01/100mm.
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BEIJING HUADE Proportional directional valve, pilot operated with
HYDRAULIC INDUSTRAL electrical position feedback Type HD-AWRKE

GROUP Co..LTD Size 10,16,25,32,35 up to 35M Pa up to 3000L/min

— Pilot operated 2-stage proportional directional valve

— For subplate mounting

— Valve for the control of the size and direction of a flow
— Actuation via proportional solenoids

— Spring centred main spool

— Electrical position feedback

— Single stage proportional directional valve pilot control
— Main stage with closed loop position control

— Integrated control electronics

Type H D-4WRKE 10 .. -3X/6EG24.. K31/ ... D3...
with integrated control electronics

Function, section

Pilot control valve type HD-4WRAP 6 W7 _3X/G24 ... (1st stage)

The pilot control valve Is a direct operated proportional valve. The control edge geometrics were designed and
optimised for the use as a pilot control valve for the proportional directional valves type HD-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 appropnately
higher solenoid force. The set solenoid force remains constant over the entire control stroke.

The pilot control valve basically consists of the housing (1), proportional solenoids (2 and 3), valve spool (4) and springs

(5 and 6).

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

COnce the overlap area is overcome, the connection to tank of one of the two actuator ports is blocked and the
connection to the pressure chamber is established. There is flow from P to the control chamber of the main stage.
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Type 4WRAP 6 WT. 3X/G24++
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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 (b and §), centernng
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 centre position by the centering spring (4).
The two control chambers in the covers (5 and G) 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 value/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 1s passed on to the solencid 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 spool (7) with the attached core of the inductive position transducer (9) 1s 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.
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S ymbol (detailed)
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Symbols(simplified)
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Ordering details

HD — 4WRKE
Technology of Beijing

Huade Hydraulic =HD

Electrically operated 2-stoge
aroportional directional valve
of 4-way design

with integroted electronics

size 10 = i}
size 16 = 16
size 29 =
size 32 = 32
size 39 = 35
Symbols A B
ol ol lh alolh
S Al
e €l
T K-
FTE T T Z1 i 1 = Wb-
Aoy e alf ATl we-
****** =
{ _______ L 95 = R
A {51 = g3
__ "B m
gl [0 a 0 —WEA
BT =WEB
With symbaol E1-, W&~
Pe A=y B~ T=042
P=B=0y/2 A=T=0uma
With symbol R, R3:
P A= Gymas B-T=g,/2
P- E=ﬂm¢:f‘2 A= T=':|m

Mote:

With the spools WEWB and R3 there is a con-
nection from Ato T ond B to T in the zero
position with opprox. 2 % of the opplicable
nominal crosssection.

aK

Mo code

G24 =

Kd1=

Further details
in clear text

Mo code = NRB seals
V= FEM seals

0J=With pressure reducing valye

Z0R 6 DPO-4X/407M
(fivad setting)

Al=Command/ectual volue £ 10 V

Fi=Command/actual volue 4 to

200 mh

Electrical connections
With component plug
Without plug—in connector

= Pilot oil supply external,

Filol ol drain external

Pilat oil supply internal,
Pilot oil droin external
Pilot cil supply internal,
Filot oil drain internal
Pilot wil supply external,

Pilot oil drain internol
Supply voltage
24 V' OC

bk = Proportional solenoid with removable coil

I =

Series 30 to 39

(30 to 39: unchanged instollotion ond connection dimensions)

JXH =

high flow( only size 25)
Nominal flowS00L,/min

Characteristic curve form
Linear

Linear with fine control range

Nominal flow in L/min at IMPao valve pressure differential

25 = Al
123 = 200 =
220 = 390 =
400 = 600 =
1000 =

100 = sizelll
sizelh

o0 = 5izedd
sizeJ?
sizedh
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Technical data

Hydraulic
Size 10 16 25 32 3
_ Pilot control valve 9 5~31 5
Operating piistoitaply TV
pressure
Main valve, ports P, A, B (MPa) 31.5 3 3 8 3
Return pressure Pilot oil drain, external 31.5 25 25 25 25
Pilot oil drain, internal 1
(MPa)
Port Y 1
Nominal flow @ T 10% at %5 50 90 o5 180 | 220 350 400 600 1000
Ap = NP (L/min)
Flow of main valve (max. permissible) (L/min) 170 460 610 1600 3000
Pi I:?t ol fim at port X or Y with a stap.furm L1 g5 17 0 1.0
of input signal from 0 to 100 % (L/min)
Hysteresis (%) <1
Response sensitivity (%) <05
Filtering precision (um) )
. Mineral oil
Pressure fluid Phosphate ester
Medium viscosity (m® /s) 20~380
Pressure fluid temperature range (T) -20~+70
Weight (Kg )| 8.7 1.2 16.8 3.5 U
Electrical data
Valve protection to DIN 40 050 |P69
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

S




Pilot oil supply

Pilot oil supply, throttle insert (example:NS10)
A—A E—B
1. Pilot oil supply external Pilot oil supply external Pilot oil drain external
Filot oil drain external
In this type the pilot oil supply is from a separate
pilot pressure circuit(external).

The pilot oil drain is not into the T port of the main
valve but separately into tank via port Y (external)

A—A B—3B8
Pilot oil drain external
2. Pilot oil supply internal X

Filot oil drain external
In this type the pilot oil supply is from the P port of
the main valve (internal).
The pilot oil drain 1s not into the T port of the main

valve but separately into tank via port Y (external).
Fort X must be plugged in the subplate.

A—A E—E

3. Pilot oil supply internal Pilot oil SLI[.'I]ﬂ]’ internal y Pilot oil drain internal

Filot il drain internal
In this type the pilot ol 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).

Fort X and Y must be plugged in the subplate.

4. Pilot oil supply external §—A E—8§

Pilot il drain internal lPﬂq;ﬂ; oil 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).
Port 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 VDC(18 to 35VDC); 1.=1.5A; impulse load<3A
Supply voltage

B [0V
Ref. (actual value) C Ref. potential for actual value {contact F)
Differential amplifier input D | £10Vor 4-20 mh
(command value) E 0V ref. potentional
Measurement 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 in aflow romPtoAand Bto T

Feference potential at E and a negative command value at D resulis naflow fromPtoBand 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 t0 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-4AWRKE
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Characteristic curves (measured at 1MPa valve pressure differential or 0.5MPa per control land)

Spoo! symbols E, W or R

Spool with characteristic curve L Spool with characteristic curve P
[0

an / ai
| 6D / I 60

B2 B
= 4 = 40
= =
5 =
. Li

20 i,

10 10 /

15 J6.25 575 s 100 15 3835 515 TaTS 1040

Command value in % Command value in % -




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 %
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Flow load function at maximum valve opening

(tolerance £ 10 %)
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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 ¢ - — 100

/

1777
vl

0 10 20 30 40 i 10 20 a0 40

Timeinms —

Flow load function at maximum valve opening

(tolerance £ 10 %)
400 : i : i J_,,...«f == 1
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= = _ / 1 Recommended
N —RR . o
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e f low velocity
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Valve pressure differential in MPa -
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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 %
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Characteristic curves (P=10 MPa, v=36x10°m? /s, t=40°C % 5°C) NS32

Transient function with a step form of electrical input signal

Signal change in %
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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 %
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Unit dimensions: NS 10 (Dimensions in mm)

194

418114

108
77 619 15
_ 79 | [710.01/1 DDmml
M Y B ! '
L | |
P é : ( %/
'S 2 OB o | o
e | | O O | Required surface finish of
. C On B |
mating plece
| ﬁ 9 | )
1 Filot control valve f FPressure reducing valve
2 Flug-in connector "B", colour black a8 Nameplate
3 Flug-in connector "A", colour grey 2 Main valve
4 Space reqguired to remove the plug-in connector 10 Integrated control electronics
) Cable 11 O-ring 12 x 2(for ports A B,P,T)
&} Flug-in connector (plastic version, separate order) 12 C-nng 10.82 x 1.78(for ports X and Y)

13 Machined valve mounting surface,
pasition of the ports

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

204

¢

| 710.01/100mm|

O
i*@*ﬂ/ v

| ; (D _j 2 S Required surface finish of

s . Al s mating piece
1 Filot control valve ¥ Fressure reducing valve
2 Plug-in connector "B", colour black 8 Nameplate
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 C-ring 12x2(for poris AB,P.T)
& Flug-in connector (plastic version, separate order) 12 Q-ring 22x2 5(for ports X and Y)

13 Machined valve mounting surface,
position of the ports

Valve fixing screws: 2 -MeXG60(GB/T70.1) M,=14Nm
4 -M10X60(GB/T70.1) Ma=68Nm
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Unit dimensions: NS 25 (Dimensions in mm)

g {9 ®
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|
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233

124

41

®

e T | T | |

- o "%"‘/

’ S -‘,n'_‘,a(}_mﬂﬂ'ﬂn"fn
+ i | _+_ ﬁ IB@ | ' I:I'\:E/
E\ — - -©- 1
.EI. Required surface finish of
195 ; ;

| mating piece
1 Filot control valve 7 Pressure reducing valve
2 Plug-in connector "B", colour black 8 Nameplate
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-nng 19x3(for poris A B.P.T)
6 Plug-in connector (plastic version, separate order) 12 O-ring 27x3(for ports X and Y)

13 Machined valve mounting surface,
position of the ports

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

260

|

44

T
H
710.01/100mm
| ( Y/
| Required surface finish of
|
= [ T
= | mating piece
| |
I [
] -
I "
; | O+—0O—0 | 6  Plug-in connector
| ‘ (plastic version, separate order)
| = -— Fressure reducing valve
Nameplate
_ 9 Main valve
! i Fﬂmml YaNE 10 Integrated control electronics
2 F’Iug-?n connector "B, colour black 11 O-ring 19x3(for ports A B.P.T)
3 Flug-in r:onr.wecmr A", colour grey | 12 O-ring 42x3(for ports X and Y)
4 Space required to remove the plug-in connector 13 Machined valve mounting surface,
& Cable

position of the ports

Valve fixing screws: 6 - M20X80(GB/T70.1) M,=430Nm
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Unit dimensions: NS 35

(Dimensions in mm)

215
209

[

200

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

190.5+0.1
147.640.2
= 45 762401
T
| * _ gl::.m,fmﬂmm
A I— - A
@% '_";*' Required surface finish of
& Q—O  Tiace
I I . . . mating piece
_* : 1143 jt’
30
7 Fressure reducing valve
8 MName plate
1 Filot control valve g Main valve
2 Flug-in connector "B", colour black 10  Integrated control electronics
. Flug-in connector "A", colour grey 11 O-ning 19x3(for ports A B.P,T)
4 Space required to remove the plug-in connector 12 O-ring 42%3(for ports X and )
B Cable 13 Machined valve mounting surface,
5} Flug-in connector (plastic version, separate order) position of the ports




Notice

Notice

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

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.

2. Roughness of surface linked with the valve is required to ﬂ—\a/
6. Surface finish of mating piece is required to 0.01/100mm.
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BEIJING HUADE Proportional pressure reducing valve of 3-way design

GROUP CD.,LTD Size B UD to 10 MPa UI;} to 15 L/Y'min

Features:

- Directly controlled proportional valves for the control of the pressure
and direction of a flow

- Actuated via proportional solenoids with central thread and removable coil

- Hand override, optional

- Spring centered control spool

- Type HD-3DREFE with integrated electronics, interface A1l

- External control electronics for type HD-3DREF:

- Analogue amplifier type HD-VT-VSPAZ-50-1X/__in Eurocard format

- Digital amplifier type HD-VT-VSPD-1-1X/__in Eurocard format

- Electrical amplifier type HD-VT-11118 of modular design

- Valve and proportional control electronics from a single source

Function, section

The 3-way pressure reducing valve type HD-3DREPEG__is directly actuated by proportional solenoids. They convert an
electrical input signal into a proportional pressure output signal.

The proportional solenoids are controllable wet pin DC solenoids with central thread and removable coil. The sclenoids
are controlled optionally via external control electronics(type HD-3DREP Jor by integrated control electronics(type HD-
JDREPE).

The valve mainly comprises of:solenoids( and 6) housing(1),control spool(Z2)with pressure measuring spools(3 and 4)
and optional integrated valve electronics(7).

With the solenoids(S and &)de-energised the control spool(2)is held in its centre position by compression springs. The
control spool (2)is directly actuated when one of the solenoids is energised.

E.g. by energising solenoid (5):.the pressure measuring spool{3)and control spool(2)move to the right in proportion to
the electnical input signal. The connection from F to B and A to T is via orifice form cross-sections with progressive flow
characteristics.

De-energisation of the solenoid (5).the control spool{2)is returned to its centre position by the compression springs. In
the middle position the connections A and B to T are opened, therefare the pressure fluid can freely flow to tank. An
aptional hand overndes(9 or 10) makes is possible to move the control spool(2without energising the solenoid.

The function of this version of the 2 position valve is basically the same as that of the valve with 3 switching position.
The 2 position valves are however only fitted with either solenoid & or 6. A plug (11)is fitted in place of the second

solenoid.
Type 1D-30REPS,... 21/ J‘ H {~ [ | “
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Ordering details

[
HD7 3DREP | [ 6| 2/ |E [co¢ /|
Technology of Baijing
Huods Hydroulic =HD Further detoils in clear text
For external control electronics =No code No code= NBX seals
o . V= FKM seals
With integraled control electronics =F
No code = forHD-30REP
el e 8 . 8 'or HD-30REPE
el 2 A = Com. volue input +10V
For HD-3DREP
Symbols Ki= With component plug
Without plug=in connector
1] P
;_ I For HD-3DREPE
| = J_‘Ff_ln | A k31= With component plug
: L : Without plug-in connector
Bl A
i No code = Without hond override
7] ) DO AR | N = With protecied hand override
! A | 1 ] | .
:nr'ﬁ?‘ 27 I =B Supply voltage for the control electronics
. — -
i __r i G24 = 24V DC
H A E = Proportional solencid with removable coil
T| |P
| : |
| o ' 16 = Pressure stoge 1.6MPao
F - . :{;"
:g[_'}?'._ il _"_r‘f_'h-! i Pressure stage 2.5MPao
B _.:’:_._._:'A_ EERER 45 = Pressure stoge 4.5MPg
o
2 = Series 20 1o 29
{20 to 29: unchanged instollation ond connection dimensions)
Symbols
Type HD-3DREP6A-2Y/...E... Type HD-3DREP6C-2X/...E...
LS L 1 di len !
/ A i
17X Tb AlL_ LA |
P B A T P B A T
Type HD-3DREP6B-2X/...E... Example of a valve with integrated control electronics
Type HD-3DREPE6C-2X/...E...
LE |
\ / B i
a ;:(\H % Lok l| /
\ I} )
P B A T
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Technical data

Hydraulic
Valve type HD-3DREP HD-3DREPE
Operating pressure | Port P 2 to 10 for pressure stage 1.6
range 3 to 10 for pressure stage 2.5
WPa 5 to 10 for pressure stage 4.5
Port T 0tod
Max. flow L/min| 15(ap=5MPa)
Filter fineness Bm | <20(preperably <10)
Hysteresis % <5
Repeatability accuracy | <l
Response sensitivity % <05
Pressure fluid Mineral oil, or phosphate ester
Viscosity range m /s | 20 ~380
Pressure fluid temperature range T | ~20~+80
Weight Kg 2.0 2.2
Electrical

Electrical data, solenoid

Valve type HD-3DREP HD-3DREPE
Voltage type DC DC
Nominal voltage V|24

Max. current A 1.9 2.5
Solenoid coil |Cold value at 20T 4.8 2
resistance{ Q)| Max.warm value 1.2 3
Duty % 100

Coil temperature Clup to 150

Protection |P65

Electrical, control electronics

Amplifier HD-VT-VSPA2-50-1X/T1 (With 1 ramp time)

HO-VT-VSPA2-50-1X/T5 (fith 5 ramp times) integrated control electronics

Nominal voltage VDC 24

supply Lower limiting value V| 1g
voltage Upper limiting value V|35
current | max AlS
consumption  Impulse current Al 4

_ 6D -




Electrical connections, plug-in connectors

For type HD-3DREP

Connection at component plug

Connection at plug-in connector

For pin allocation see block circuit diagram
Plug-in connector to E DIN 43 563-BF6-3
(separate order,plastic version)

a1

[ 1 il
= =il
PE PE
1 2 1 |
To amplifier To amplifier

;

Ty

26.5-11




Integrated control electronics for type HD-3DREPE

—— Slot alloc. Signal

—- s Power A [24vDC(19 to 35VDC)

— - supply B GND

—— C n.c.

——- Differential D |com. value(+10V/4 to 20mA)
_:_- r amplifier inputf E ref. potential

——= F n.c.

(see below)

Command value: A positive command value(0 to 10V or 12 to 20mA)at D and the reference potential at E resulis

In pressure in A

A positive command value(0 to -10V or 12 to 4mA)at D and the reference potential at E results
in pressure in B.

For a valve with one solenoid on side B{version A)a positive command value at D(4 to 20mA)
and the reference potential at E, results in pressure in A and for a valve with one solenoid on
side Alversion B))a negative command value at D(4 to 20mAjand the reference potential at E,
results in pressure in B.

Connection cable: Recommended: -up to 25m cable length LiYCY 5x0.75mm*;

_up to 50m cable length LiYCY 5x1.0mm?;
Qutside diameter 6.5 to 1T1mm or & to 13.5mm
Only attach screen to PE on the supply side.

Block circuit diagram/connection allocation for the integrated electronics

Interfoce ntegrated control electronics Valve
i
Outpui stoge
U
Differential Ramp |
B amplifier genergtor Summator
Com.volue - u
| E U [\ E
Ref.potential
42 ‘E Output stoge"
M ml'cqem Step funclion generotor
racognition
J]- ntariocck
g Power supply
Power 24V i +U
1 i B U * oy
SUD@TY. GMD & =
Protective |-1:
conductor ‘L O

1 Protective conductor screwed onto housing and cover
2 Ramp from 0 to 5s can be externally adjusted

Lt

T T
[Es
@ e

| ‘-:@ @I @

" Qutput stages are current controlled




Characteristic curves (P=10MPa, v=36x10"m? /s, t=50°C)

Pressure stages 1.6, 2.5, and 4. SMPa

=80

£ 60 | /
£ 40 =
20 =
6 =1 |

D 01520 30 400 50 60 0 80 90 100

Command value in %=

Pressure stages 1.6, 2.5, and 4. 5MPa

! A
B a
= - .. P——~A or P—=—3B
= 40 /
= ."/
=3
= 30 / : A—=—T pr B—T
/
W
=
|7 il
Y

0 L0 20 30 40 350
Pressure differential in (MPa) =

Pressure-flow relationship

140

“--'5""-.._,
— _-=-"—-.
E=| 1{”} [ — -?-_‘q
g 60 S

0 5w 15 1 5 0 5 10 1
A(B) =T Flow in (L/min) = P-4 (B)



Unit dimensions:HD-3DREP (Dimensions in mm)
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Required surface finish of mating piece

Valve housing

Nameplate

Froportional solenoid "a"

Froportional solenoid "b"

Flug-in connector "A"

Plug-in connector "B”

O-rings 9 25X1.78(for ports AB.F.T)

Protected hand override "N&"

Cover for valves with one solenoid(versions "A"or"B")

10 Space required to remove the plug-in connector

1

1 Machined valve mounting face and position of the ports

Subplates G341/01(G1/4")

G342/01(G3/8")
G502/01(G1/2")

Valve fixing screws 4-M5X50 (GB/T70.1) My=8 9N.m

B

l'

%/




Unit dimensions:HD-3DREPE

3|

47

1125

266

e s T o I e T

13.5

Valve housing
Nameplate

Proportional solenoid "a"
Proportional solenoid "b"

Plug-in connector(separate order)

Integrated control electronics

O-rings 9.25X1.78(for ports A,.B,P.T)

Protected hand overnide "N8"

Throttle insert

4
10
11

(Dimensions in mm)

32.5

72
15 405 53]
‘ B s
= o9
R P
=l 4 B |
1o + 4 |
¢ =
2310, 01/100em
i

Required surface finish of mating piece

WValve fixing screws: 4-M5X50 (GB/T70.1) M,=8 9N.m

When used as pilot valve with a proportional directional valve
type HD-4WRZ then the following throttle inserts are to be used
for ports A and B:

. 1

Cover for valves with one solenoid{versions "A"or"B")
Space required to remove the plug-in connector
Machined valve mounting face and position of the poris
Subplates G341/01{G1/4")
G342/01(G3/8")
GH02/01(G1/2")

NS

10

16

25

32

f 1in mo

1.8

2.0

2.8




Notice

Notice

. The fluid must be filtered. Minimum filter fineness is 20 pm.
. The tank must be sealing up and an air filter must be installed on air entrance.
. Products without subplate when leaving factory, if need them, please ordering specially.

By N e

. 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.

. Roughness of surface linked with the valve is required to E—B/
6. surface finish of mating plece is required to 0.01/100mm.

)]




BEIJING HUADE Proportional pressure relief valve Types
HYDRAULIC INDUSTRAL HD-(Z)DBE and HD-(Z)DBEE

GROUP Co.,LTD

Nominal size & Upto 31.5 MPa ‘ Up to 30L/min

- Valve for imiting a system pressure

- Actuation via proportional solenoids

- For subplate mounting or sandwich plate design

- Valve and control electronics from a single source

- Types HD-DBEE and HD-ZDBEE with integrated control electronics:
e Low example spread of the command value pressure characteristic curve
e Independently adjustable up and down ramps

Function, section

Froportional pressure relief valves, types HD-DBE and HD-ZDBE are actuated by means of a proportional solenoid.
These valves are used to limit a system pressure. With these valves it Is possible to steplessly adjust the system
pressure, which is to be limited, in refation to the electrnical command value.

These valves basically consist of a proportional solenoid (1), the housing (2), the valve cartridge (3), the spool (4) and
the pilot poppet (8). The proportional solenoid converts the electrical current proportionally into a mechanical force.
An Increase In current causes a corresponding rise in the solenoid force. The solenoid armature chamber is filled with
hydraulic fluid and Is pressure-balanced. The setting of the system pressure is carried out via the proportional solenoids
(1) in relation to the command value. Pressure arising from the system in port P acts on the nght hand side of the spoaol
(4). At the same time the system pressure acts via the control line (6) which is fitted with an orfice (5) on the spring
loaded side of the spool (4). Via a further rifice {7) the system pressure acts on the pilot poppet (8) against the force of
the proportional solenoid (1). Once the system pressure has reached the pre-set value the pilot poppet (8) lifts from its
seat. Depending on the model, pilot cil can now flow away externally via port A (Y) or intemally into the tank, this has
the effect of limiting the pressure on the spring loaded side of the spool (4). If the system pressure continues to rise
slightly then the higher pressure on the nght hand side of the spool pushes the spool to the left into control position P to T.
At a minimum control current - corresponding to a command value of zero - the minimum settable pressure will be set.

- Type HD-DBE 6...-1X/..G24K4...

s




Function, section

MNotel

To ensure optimum function, the valve must be bled at the commissioning stage:

- Remove bleed screw (9),

- Pour hydraulic fluid into the open threaded hole 9,

- When no more bubbles appear, re-fit screw.

- The tank should be prevented from draining. Where installation conditions are applicable a back pressure insert

should be
used (pilot pressure approx. 0.2MFa). )
h +
| L/(@
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In terms of function and design these valves basically correspond to the types DBE and ZDBE.
An additional housing (10) is fitted on the proporticnal solenoid which contains the control electronics. Supply and

command value

voltages are applied to the plug-in connector {(11).

The command value pressure characteristic curve is factory pre-set (zero point at the valve cartndge (12) and the
increase at the

Imax potentiometer (R30) in the control electronics). At two potentiometers it Is possible to independently adjust the
ramp times for the increase and decrease in pressure. For further details regarding the integrated electronics, see

page afterwards.

Symbols (for sandwich plate symbol: 1 = component side, 2 = subplate side)

Type DBE(E) 6+ Type DBE(E) 6--Y..

P p

N | T, Y ST |
B T

] ‘ 5

E; T A (Y)

Type ZDBE(E) 6 VP--

e ulim




Ordering details

HD | 'uaE‘ ‘ﬁ'

Technology of Beijing
Huode Hydraulc ~ =HD

!Suhplate mounting=No code |
Sandwich plate =Z

Proportional pressure relief valve

For external control electronics = No code
With integrated control electronics = E

Nominal size 6 =6

Subplate mounting valve = No code
Sandwich plate P-=—T = VP

Position of the plug-in connector for the type ZDBE
Position of housing with control electronics, type ZDBEE

Housing with
__~ control electronics
137587~ Plug-in connector

RRE i

1)Valve mounting side (O-fing grooves in the housing)

o | o

‘Nocode= Internal pilot oil drain

 (only possible with subplate mounting)

—1xj/ ‘ e ‘*
Further detals In lsar et
Nocode=  NBR seals
V= FKM seals

Electrical connection for DBE; ZDBE
K4= Without plug-in connector

' Electrical connection For DBEE; ZDBEE

K31= Without plug-in connector

624 = Supply voltage for
the control electronics, 24 V DC

(Recommendation: subplate mounting up to
Qumax =15 L/min)
Y= External pilot oil drain

= Pressure stage 5MPa
100= Pressure stage 10MPa
200= Pressure stage 20MPa
315= Pressure stage 31.5 MPa
1X= Series 10to 19

(10 to19: unchanged installation and connection

dimensions)



Technical data (for applications outside these parameters, please consult us!)

General
' Installation optional
Storage temperatue range °c | -20t0 +80
- Ambient temperature range  DBE and ZDBE o0 | 200 +70
DBEE and ZDBEE °c | 20 to +50
Weight DBE and ZDBE Kg | 2.4
DBEE and ZDBEE Kg | 2.5
' Hydraulic (measured at v =46 mm /s and t=40°C £5°C )
Max. operating pressure PortsP :P1 - P2:
Al - A2 B1 - B2 WPa | 31.5
Port T Wa | 5
' Max. seftable pressure Pressure stage 5 WPa | 5
Pressure stage 10 WPa | 10
Pressure stage 20 m.iﬂ 20
Pressure stage 31.5 Wa | 31.5
" Min. settable pressure at signal value 0 upa see characteristic curves
Return pressure port A; with external pilot oil drain (Y) separate and at zero pressure to tank
Pilot oil flow L/min| 0.6 to 1.2
Max. flow L/min | 30
Pressure fluid mineral oil (HL, HLP) to DIN 51 524
further pressure fluids on request!
' Pressure fluid temperature range oc | =20 to +80
| Viscosity range | mn?/s| 10 to 380 | | __
Degree of contamination to ISO Max. permissible degree of contamination of the fluid pressure to
IS0 4406 (C) 20/18/15
' Hysteresis 4 | 1.5 of maximum settable pressure
Repeatability § | 2 of maximum settable pressure
Linearity % | * 3.5 of maximum settable pressure
Example spread of the com. value
pressure char. curve, referring to
t_hE hTSt?fEEiS char. curve, pressure (e and ZDBE %| *2.5of maximum settable pressure
el DBEE and ZDBEE % 1.5 0f maximum seftable pressure
Step response Tu + Tg 10% —= 90% us | approx. &0 depending on installation
90% —= 10% ns | approx. 50




Technical data (for applications outside these parameters, please consult us!)

Electrical

Voltage type 24V DC

Min. control current md | 100

Max. control current md | 1600

Solenoid coil resistance Cold value at 20° C Q | 5.4
Max, warm value Q |78

Duty % | 100

Electrical connections  DBE and ZDBE

With component plug to DIN EN 175 301-803

Plug-in connector to DIN EN 175 301-803

DBEE and ZDBEE With component plug to E DIN 43 563-AM6-3
Plug-in connector to E DIN 43 563-BF6-3 !
Valve protection to DIN 40 050 IP 65
Control electronics
For DBEE and ZDBEE Integrated into the valve
For DBE and ZDBE
Amplifier in Eurocard format analogue | HD-VI-VSPAI-1-1X/ !
1) separate order

Electrical connections

For type DBE, ZDBE (for external control electronics)

Plug-in connector DIN EN 175 301-803

Connections at component plug

[ |
0 i Connections at plug-in connector
ol Ll | |
PE
For types DBEE, ZDBEE (with integrated control electronics) |—-11 glf_‘
Plug-in connector E DIN 43 563-BF6-3 B
= To amplifier

- 80 -



Integrated control electronics for types DBEE, ZDBEE

Function:
The control of the integrated electronics is at the two differential amplifier ports D and E.

The ramp generator generates a delayed increase or decrease of the solenoid current from a command value jumgp (0 to
10V or 10 to 0 V) At the potentiometer R14 the increase time of the solenoid current may be set and the decrease time at
potentiometer R13.

The maximum ramp time of 5 s 15 only possible over the complete command value range. With smaller command value
changes the ramp is shortened accordingly.

The command value-solenoid current charactenstic curve is adjusted to the valve via the charactenstic curve generator in
such a way that unlinearities are compensated for in the hydraulics and thus a linear command value-pressure charactenstic
curve is formed.

The curmrent contoller controls the solenoid current independent from the solenoid coil resistance.

At the potentiometer R30 the increase of the command value-current characteristic curve and thus also the increase of the
command value-pressure charactenstic curve of the proportional pressure valve may be altered. The potentiometer R43 is
used for the setting of the bias current. This setting should not be altered. If necessary the zero point of the command value-
pressure charactenstic curve may be set at the valve seat.

The power stage of the electronics for the control of the proportional solenoid is formed by a chopper amplifier. 1t is pulse
width modulated with a pulse frequency of 200 Hz

The solenoid current may be measured at both test points MP1 and MF2. A voltage decrease of 0.352 V at the measuring
resistance equals a solenoid current of 1.6 A

Block circuit diagram / Terminal connection of integrated control electronics

_ Differential amplifier ~ Ramp generator Char. curve generator Current controller +1U Chopper amplifier I
Com.vake 0o f0v4D | [ R max  Imin |
+ U . |
' s IE= 1 s B UL — |
OV ref. pokential = i Solenoid |
B g >al
SE ne ' * I
1.C e —{( NP1 I
Supply voltage 1M Neastring 1.6 |
Ugs =1010 35V 02— 300HZ resistance | | 0.352V |
| |
% Oscillator 0 I
T e e e e e e PR =d

Supply voltage 30 0 T5I[II[IE

Fower supply with rectification

]
o]

One-phase rectification or three-phase bridge: U =1%t0 35V
Resisdual npple factor at power supply: < & %
Cutput current: leff=max. 1.4 A

Supply cable: - Recommendation & core 0.75 or 1 mm with

gt
[

protective conductor and screen

e
]

- External diameter 6.5 to 11 mm
- Screen on 0 V supply voltage 2 40 60 80 100

- Max. permissible length 100 m Length DfSI.lﬂphf cable in m-

Min. supply voltage in V-
\\\
_ *\ N
5

The minimum supply voltage at the power supply depends on the
length of the supply cable (see diagram).

With lengths = 50 m a capacitor of 2200 yF must be installed
near

the valve in the supply line.

E ) ot




Characteristic curves (measured at v=46mm?* /s and t=40°C%5°C)

Pressure in ports P or P2 in relation to the command value (q,,= 5 L/min)

Pressure stage SMPa (external and internal) Pressure stage 10MPa (external and internal)

Pressure stage 20MPa (external and internal)

Pressure stage SMPa (external and internal)

Command value in % —

Command value in % —

Command value in % —

: 6 \ 12
< =1
& 5 — o 10
— S 3
= ' = +F
g 4 g 6
'DE- : Je - nE- 1 - T
= 25 = =
E l | ;#‘-"":-:.T % 2 | .'-:""':ﬂ
E 0 10 20 30 40 50 60 70 80 90 100 £ 0 10 20 30 40 50 6070 80 90 100

Pressure stage 31.5MPa (external and internal)

Command value in % —

3
I o b ox L
g 2 e £ %
= il = s
s 12 = 5 15
a = /
= B i i
s E 5
@ =" | =
@ 0 10 20 3040 50 6070 80 90 100 0 10 20 3040 50 6070 80 90 100

Pressure stage 10MPa (external and intermnal)

b
Y T i s Lo
S T e = | [ N [
S 44— = 0.0 -
& 11 1 B 1i——T1
0 I N s e 0 O s e
£ L A I . 8 .. B ) cas
i ;
0 5 10 15 20 2 £ 0 5 10 15 2 2 30
Flow in Limin — Flow in Limin —
Pressure stage 20MPa (extemal and internal) Pressure stage 31.9MPa (extemal and intemal)
10
T ’r B
a 2 =L N N K 35__ ===
= N —— - = % i
& 1§ = — & B——T—T1] :
Elﬂ ===t — o ] — N __ L —
2 5 i B B g 15—+
i § oo =
0 5 10 15 20 2 30 & T
Flow in L/min — o (i

0 5 10 15
Flow in L/min —

The characteristic curves were measured without back pressure at port A (external pilot oil drain) and T (internal pilot oil drain).
With internal pilot oil drain the pilot oil drain increases the pressure in P or P2 by the amount acting in port T.

-



Characteristic curves (measured at v=46mm? /s and t=40°C+5°C)

Min. settable pressure at port P or P2 with a 0 command value fads —RH# i
Pressure stage 5 MPa Pressure stage 10 MPa
t14 . y LA
3=} &
i 7 g 12 P
£ 10 —=5 = L0 - i
" o -
é 0.8 = % 0.8
0.6 e E 06—
o @ *
% 0.4 e % 0.4
5 0.2 £ 0.2
0 5 10 15 20 25 30 0 5 10 15 20 2% 3
Flow in Limin — Flow in Limin =
Pressure stage 20 MPa Pressure stage 31.5 MPa
1.4 1.4
Y 2 Lo +
& AT & =
= 1.0 = = 10 .
2 08 - 2 0.8——F
ﬁ el il
@ [, 6}—— 0,6
% 0.4} o 0.4}
0.2 % 0.2
= = .
= B 5 10 15 20 25 30 = 5 10 15 20 % 3
Flow in Limin — Flow in Limin —

The characteristic curves were measured without back pressure at port A (external pilot oil drain) and T (internal pilot oil drain).
With internal pilot oil drain the pilot oil drain increases the pressure in ports P or P2 by the amount acting on port T.

Pressure differential A1 — A2 and B1 — B2

Y -1

Pressure differential P1 — P2

]\ 0.5 T 0.5
w (.4 (. 4
X g
£ 0.3 — £ 0.3 -
‘E __..-".' % r.-"'
0,2 s 0,2 -
E .'-a-'"'f...--. % ”HH
g 0.1 ' % 0.1
0 5 10 15 20 25 3 £ 0 5 10 15 2 %
Flow in Limin — Flow in Umin —
Pressure differential T1 — T2
0.5
}
s 0.4
-
£ 0.3 /f”
E 0.2 -
o 0.1 s
E 0 5 10 15 0 B N
Flow in Limin —




Unit dimensions: types HD-DBE and HD-DBEE
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279.3 (with integrated control electronics)

(Dimensions in mm)
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Required surface finish of mating piece

Froportional solenoid

Nameplate

Valve housing

C-nings 925 x 1.78( forports A, B, Fand T)

Filot oil drain for version Y is external via port A (Y)
Flug-in connector

(separate order)

Flug-in connector

(separate order)

- 3

o] Space required to remove plug-in connector
9 Integrated control electronics
10 Forting pattern to DIN 24 340

Subplates and valve fixing screws must be ordered separately
Subplates: G 341/01 (G 1/4")

G 342/01 (G 3/8")

G 502/01 (G 1/2")
Valve fixing screws: 4-MS(GB/T70.1); M, = 7 Nm



Unit dimensions: types HD-DBE and HD-DBEE (Dimensions in mm)

279.3  (with integrated control electronics)
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Required surface finish of mating piece
1 Froportional solenoid 10 FPorting pattern to DIN 24 340
2 Nameplate Subplates and valve fixing screws must be ordered
3 Valve housing separately
4 O-rings 925 x 1.78(forports A, B, Pand T) Subplates: G 341/01 (G 1/4")
G FPlug-in connector (separate order) G 342/01 (G 3/8")
7 Flug-in connector (separate order) G 502/01 (G 1/2")
8 Space required to remove plug-in connector Valve fixing screws: 4-M5 (GB/T70.1); My =7 Nm
G Integrated control electronics




Notice

Notice

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

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.

2. Roughness of surface linked with the valve is required to ﬂ—\a/
6. Surface finish of mating piece is required to 0.01/100mm.
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BEIJING HUADE Electrical amplifier type HD-VT-VRPA2-.-1X/--
HYDRAULIC INDUSTRAL

GROUP Co.,LTD

Features:

- Suitable for controlling direct operated 4/3 proportional directional
valves with electrical position feedback, type HD-4WRE, sizes 6 and
10. component series 2X

- Designed as printed circuit board in Euro-format 100 x 160 mm and
suitable for installation in a rack

- Command value inputs:

- Differential input £10 V

- Four callable command value inputs £10 V

- Current input 4 to 20 mA

- Inversion of the internal command value signal via 24V input or by
means of jumpers

- Charactenstic curve correction by means of separately adjustable
jump heights and maximum values

- Selection of ramp time through quadrant recognition (24 input) or
ramp time call-ups (24V inputs) (opticn T&)

- Changeover of the ramp time range by means of jumpers

- Enable input

- Qutput signal “ready for operation”

- Measuring sockets that can be switched over (option T5)

- Reverse polarity protection for voltage supply

- Power supply unit with DC/DC converter without raised zero point

Ordering code:

HD 1 VI-VRPAZ 1 71X fv0{ | *

Further details in clear text"

Technology of Beijing Huode Hydraulic =HD T1= With one romp lime

(5= With five ramp times

Arclogue amplifier in Euro-card format

Basic version

1K= Series 10 to 19
( 10 to 1%:unchanged tecnical doto and pin ossignment )

For controllingHD -4WRE 6-2X valves

I Il
M3 —=
|

For controllingHl -4WRE 10-2X vaives

Note:
" Additional functions-e.g.output stoge monitoring, actual

value monitoring or ramp—ready signal on enguiry

E i o




Functional description:

Power supply unit [1]

The amplifier card is provided with a power supply unit with
making-current limiter. It supplies all the intermally required
positive and negative voltages. The making-current imiter
prevents high making-current peaks caused by smoothing
capacitors in the current output stage.

Command value preselection

The internal command value signal is generated from the
sum (summation [6]) of the external command value signal
applied to differential input [2] and current input [3], called
signal [4] and zero point offset [5] (zero point potentiometer
ZW).

The following is valid:

Normalized| Current | Differential| Comm. value |Direction
value | input input meas. socket |of flow
3 E P to B,
q0%| 4m | -0V N
0% 12 mh oV oV
0m | 10V oy | Pod
I Btol
0% [<1mh* 0y

**If the current input 1s not activated or in the case of a cable
break of the command value cable, the resulting internal
command value signal is 0 %.

There is no changeover between current and voltage inputs.
The inputs are permanently available (see terminal
assignment).

Command value call-ups[4]

Four command value signals, “w1” to "w4”, can be called up.
External command value voltages (command values 1 to
4) are fed forward either directly through regulated voltage
outputs +10 V and —10 V or via external potentiometers.
If the command value inputs are connected directly to the
regulated voltages, the command values can be adjusted
using potentiometers “w1” to “w4". If external potentiometers
are used, the intemal potentiometers act as aftenuators or
limiters.

Only one call-up 1s possible at a time. If several call-ups are
activated simultaneously, call-up “1" has lowest priority, call-
up “4" highest priority.

The active call-up is signalled by a yellow LED on the front
panel.

Command value inversion [7]

The command value that was generated intemally from input
signals, command value call-ups and the zero point offset
signal can be inverted with the help of an external signal or
jumper J1. The application of an external inversion signal is
signalled by an LED ("=17) on the front panel.

- 1

Enable function [8]

The enable function enables the current output stages and
passes the intermal command value signal on to the ramp
generator. The enable signal is indicated by an LED on the
front panel. When the enable is cut in, the internal command
value changes (with any preselected command value)
according to the set ramp time. This ensures that a controlled
valve does not open abrupthy.

Ramp generator [9]

The ramp generator limits the gradient of the control vanable.
The downstream step functions and amplitude attenuators
do not extend or shorten the ramp time.

Jumper JZ can be used fo set the ramp time to minimum (=
2 ms) (ramp off).

External ramp time adjustment

The ramp time set interally can be extended using an
external potentiometer. The setting can be checked with the
help of the measuring socket. In the case of a cable break,
the internal presetting will be used automatically.
Characteristic curve generator [11]

The adjustable charactenistic curve generator can be used
to adjust the step-change height and maximum values
separately for positive and negative signals in accordance
with the hydraulic requirements. The actual curve shape
through the zero point is not step-like, but linear.
Amplitude limiter [12]

The intemal command value is limited to approx. £110% of
the nominal range.

Oscillator [14]

The oscillator generates the control signal for the inductive
position transducer.

Demodulator [15]

The demcdulator generates the actual value signal of the
valve spool position from the position transducer signal.
100%=10V.

Position controller [17]

The position controller is optimised to the individual valve.
Current output stage [18]

The current output stage generates the clocked solenoid
current for the proportional valve The solenoid current is
imited to 2 5A to 2 .8A per output. The current output stage
outputs are short-circuit-proof.In the case of an intemal fault
signal or missing enable the output stages are deactivated.
Fault detection [19]

The position transducer cable 1s monitored for cable break
and short-circut on the pnmary side, and the output stages
for excessive current.

[ ] = Cross-reference to the block circuit diagram on page 89
and S0.
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Block circuit diagram/pin assignment HD-VT-VRPA2-.-1X/VO/T1:
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Block circuit diagram/pin assignment HD-VT-VRPA2-.-1 X/VO/T5:
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Technical data(for application outside these parameters, please consult us!

Operating voltage
Operating range:

Uo

24 VDC + 40 % - 20 %

- Upper limit value Uo(t)max | 35V
- Lower limit value Uo(t)mn |18V
Power consumption Ps| <24VA
Current consumption | [<2A

- Ramp times (potentiometerst1to"t5")
- Step-change height (potentiometers*S+“and*S-*)
- Amplitude attenuator (potentiometers“G+“and*G-")

Fuse Is|2A medium time lag.can be replaced
Inputs:
- Analogue
Command values 1 to 4(potentiometer inputs) U, |0 to +10 V: R> 100 kQ (reference is M0)
Command value 5 (differential input) Ui 0 to +10 V; R> 50 kQ
Command value 6(current input) li|4to 20 mA; load R= 100 Q
Ramp time external U;| 0 to+10V; R=10kQ(internally raised to+15 V,
reference is M0)
- Digital
Command value call-ups U | 8.5V toU,—call-up activated; R>100k(2
U {0 to 6.5V— no call-up; Ri>100kQ
Ramp call-ups U |8.5V to U,—call-up activated; R>100kQ
U |0 to 6.5V—no call-up; R>100kQ
Quadrant recognition U|8.5V to U,—ON: R>100kQ
U|0 to 6.5V—0OFF; R>100 kQ
Command value inversion U!8.5V to U,~ON: R>100kQ
U|0 to 6.5V—0FF; R>100 k(2
Enable U|8.5Vto U,—ON; R>100kQ
U |0 to 6.5V—0FF; R>100 kQ
(Adjustment ranges:
- Zero balancing (potentiometer*Zw") £30%
- Command value (potentiometers“w1"to"w4") 0 to 110%

20 ms to 5 s; can be changed over, 0.2t0o 50 s
0 % to 50%

0 % to 110 % (valid for setting of step-change
height to 0 %)
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Technical data(for application outside these parameters, please consult us!

Outputs:

- Command value signal U| £10V+2%; Imax=2mA
- Actual value signal U | £10V+2%:; Imax=2mA
- Measuring point signal (option 5) U | £10V£2%; Imax=2mA
- Ready for operation U [>16V;50mA(in case of fault:U<1V;R=10kQ)
- Regulated voltages u| £10V+2%;:25mA;short-circuit-proof
- Current output stages | |0 to 2.5A;short-circuit-proof;clocked ca.5kHz
- Oscillator U|+5V,, per output; 10mA
F| 5.6kHz+10%
- Measuring sockets U| £10V£2%; Imax=2mA
Type of connection 48-pin male connector, DIN41612, form F
Card dimensions Euro-card 10‘0“160"1“1, DIN41494
Front panel dimensions:
- Height 3HE(128.4mm)
- Width soldering side 1TE(5.08mm)
- Width component side 3TE
Permissible operating temperature range 0 to +50°C
Storage temperature range -25°C to +85°C
Weight

0.17kg(net)




Indicator/adjustment elements

J3+Ranp time J—+Step function
12p¥s 5= OFF =
- W2efs @ |[C O N e O O
L ) — -
Gw S 6w § i
al o o & No function!

F,;\_____._.---"'nﬂ not change!
= (Ramp time symmetry)

JAN G~ Reserve

o 0
"~.

|

It .
] | = 6 an/ |
J L] 3] Aty ".
= 2N R7 O\
ﬁﬂ = Do i; change! \ No function! I"-II
A7 | ﬂ_”:' (Internal reference voltage) % Reserved for special functions \
Ji—Ramp function J=+Inversion
OFF |[c=5]| | Inveing |5
ON @ [© Ol |Notinvering o =
LED lamps:
® Ready for operation (green) MBEEIJHI:Q ﬁnckets " =5 Jumper plugged
& Enable (yellow) X, W, Measuring signa [© O] Jumper open
-1 Extemal inversion ~ Measuing zero @ Factory setting of jumpers

Fotentiometers (some with LED lamps):

LW
w1
w2
w3
wd
t

Zero point balancing

Command value 1

Command value 2

Command value 3

Command value 4
Ramp time

Can be adjusted on the printed-circuit board:

Gw+
Gw-
5+
5

Amplitude attenuator for positive command values
Amplitude attenuator for negative command values
Step-change height for positive direction
Step-change height for negative direction

If you change sealed potentiometer settings, the warranty will become void!
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Indicator/adjustment elements

HD-VT-VRPAZ-. -1X/V0/T5

o

||
i
=

i

~1_Measuring
t | point selector

J—+Reaap tine M—Step function
ulz ‘}HIE . m ' G_E:I |
I8 > | s o]0 W oo
® e
B440T —

VRPAZ | switch o nu:; change! \ No fu:;u:tlim! \
. - (Internal reference voltage) Reserved for special functions \".
‘ J2—+Ranp function J—Inversion
ON o [ Ol |Netinvering o) 5]

LED lamps:
® Ready for operation (green Measuring sockets: [£=5)
g Enah:; {}'H'E‘} lreen) xlw,t Measuﬂpg signal l'E‘_Ei ﬂmﬁwm
A Extemal inversion Measuring zero ® Factory setting of jumpers
4Q Quadrant recognition
T Reserved

Fotentiometers (some with LED lamps):
Zw Zero point balancing

wl Command value 1
w2 Command value 2
w3 Command value 3

wd Command value 4

t1  Hamp time 1

t2 Ramp time 2
t3 Ramp time 3
t4  Ramp time 4

t5 Ramptime5

If you change sealed potentiometer settings

Can be adjusted on the printed-circuit board:
Gw+ Amplitude attenuator for positive command values

Gw- Amplitude attenuator for negative command values
S+ Step-change height for positive direction
5-  5Step-change height for negative direction

. the warranty will become void!

D4 -



Unit dimensions (nominal dimensions in mm)

2
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Engineering/maintenance notes/supplementary information

Faor further information, see "Product description and commissioning instructions HD-VT-VRPAZ- -1X/...7




BENING HUADE Electrical amplifier type HD-VT-VSPA2-1-1X/--
HYDRAULIC INDUSTRAL | )

GROUP Co.,LTD

Features:

- Suitable for the control direct operated proportional directional valves without electrical position feedback (type HD-
AWRA, sizes G and 10, from series 2X)

- Four command values that can be adjusted by means of potentiometers

- Four command value call-ups with LED indicator lamp

- Differential input, can be changed over to current input

- Enable input with LED indicator lamp

- Indication of "Ready for operation "by LED

- Step function generator

- Ramp generator with one or five ramp times

- Two clocked current output stages

- Reverse polarity protection for voltage supply

Card holder:

- Type HD-VT3002-2X/32
single cardholder without power supply unit

Power supply unit:
- Type HD-VT-NE20-1X
compact power supply unit 115230VAC-24VDC 7OVA

Ordering code:

DTVI-VSPA2 1 1

_I_
Ao
i
-

Technology of Beijing Huade Hydroulic =HD| Further details in clear text
Amplifier for controlied proportional directiona! valves, h= 1 ramp time
onologue,with 2 output stages T5= 5 ramp times

- T . K= Series 10 to 19
Amplifier for proportional directional valves type HD -4WRAB
ond type HD - 4WRA1D(from series 2¥) =] ( 10 to 19unchanged technical doto ond pin assignment)
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Functional description:

With the command value inputs 1 to 4 command values
[1] can be called up by controlling associated relays (K1 to
K4). The command value voltage is applied either directly
through regulated + 9 V voltages of the power supply [9] or
via an external command value potentiometer. For these
inputsx9V =+100 % 1); is valid. If these four command
value inputs are connected directly to the regulated
voltages £ 9V, then four different command values can be
set using potentiometers R1 to R4. When using external
command value potentiometers at these inputs the internal
potentiometers act as attenuatos or imiters, unless they are
set to maximum.

External command value potentiometer

. 10c(10a, 8a, 122) Inputs
5K HEA P
MO solenoid™b

- 10c (10a, 8a, 12a) Inputs
K -8V Control
| MO solenoid”a”

10c (10a, Ba, 12a)

|

(B |B

Input
e oy nputs
vV Control )
solenoid”a”+"bh"

Which command value is momentarily called up is indicated
by the LEDs "H1" to "H4". If more than one command value
s called up at a time, then the input with the highest number
has priority. Example: If command values 1 and 3 are called-
up simultaneously, then command value 2 becomes active.
A further cutput of the card provides a supply voltage for the
command value call-ups which can be switched over from +
9V to - 9V with the relay K& 1).

An adjustable ramp time ("t1" to "i4") is assigned o each of
the four call-up command values with the amplifier vanant
with & ramp times (ordenng code T5).If no command value is
called up, then time "15" is effective with this unit.

All relays on the card are operated with 24 VDC (smoothed).
Additionally, direct command value input & is available for the
input voitage 0 to #6 V. The following is Valid: +6 =+100 %) 1).
The command value input is a differential input (0 to £10
V). It can be configured (see "adjustment elements” on
page 100) as current input (4 to 20 mA or 0 to £20mA)
through the setting of jumpers (plug-in bridges). If the
command value is applied by separate electronics with a
different reference potential, this input must be used. When
applying or withdrawing the command value voltage, care
must be taken to ensure that both signal cables are either
disconnected from or connected to the input.

Eefore being passed on, all command values are summated
with the correct amount and sign [3].

The downstream ramp generator [4] generates a ramp-
shaped out put signal from a stepped input signal. The
time constant of the out put signal can be adjusted using
potentiometers "t" or "t1" to "t5". The given ramp time refers
to a command value step-change of 100 % and can be
ca. 1 s or § s, depending on the jumper setting (J5, J&). if
a command value step-change of less than 100 % 1s fed
to the input of the ramp generator, the ramp time shortens
appropriately.

_ 97 -

External ramp time potentiometer and ramp "off"
ER L

Ll dc

Y_Eﬁa

14a
14c

Ramp"regulatable”
Time: min.= 00
Time: max. = 500 kO

Ramp “On/0ff*

MNote:

When an external time potentiometer is used, the intermal
ramp time potentiometer must be set at maximum. The
maximum ramp time shortens, because the resistance of the
extemnal potentiometer is connected in parallel to that of the
interal potentiometer (ca. 500 k().

By operating relay K5 or plugging an extermnal jumper the
ramp time is set to its minimum value (ca. 30 ms).

The output signal of the ramp generator [4] is fed in parallel
to the summator [6] and the step function generator [5]. At
command value voltages > £1 % the step function generator
generates a polarity-dependent step-change signal that is
added to the output signal of the ramp generator. This step
function results in the fact that the overlap section of the
valve spool is passed quickly. At higher command value
voltages. the step function generator outputs a constant
output signal.

The output signal of the summator [6] is the command value
current value that is fed to the two current regulators [7]
and to measuring socket "w" on the front panel of the card.
A voltage of 6 V at the command value measunng socket
carresponds to a command value of 100 %. A positive
command value signal at the input of the amplifier controls
the output stage of solenoid "b", and a negative signal
controls the output stage of solenoid "a". When the command
value signal is less than +1% (step function still ineffective), a
biasing current of 50 mA flows through both solenoids. The
actual values of the currents through both solencids can be
measured separately at sockets "IA" (solenoid "a") and "IB"
(solenoid "b").

Here, a voltage of 2.5V is the eqguivalent to a cument of 2.5 A
The output stages are enabled with a signal of = 8.5 V at
the enable input (indicated by yellow LED "H11" on the front
panel). The output stages can be permanently enabled
independently of the state of the enable input by setting
jumper J7.

In this case. the switching input 1s iIneffective.

The signal "Ready for operation” i1s output [10] and the green
LED "H12" on the front panel lights up, if:
—the enable signal is applied
— the internal + 9V voltage supply is cperable (amplitude
and symmetric)

— There i1s no short-circuit of the solenoid cable
— the current input (with circurtry of the input amplifier [2] for 4
to 20mA) does not report any faults [10]

In case of fault, both output stages are immediately switched
off and the message "Ready for operation” is reset. After
elimination of the fault, the card is immediately operable;
"Ready for operation” , however, is only signaled after a
delay of 75ms (+30%) so that even short-time malfunction
can be acquired by a PLC.

1) = Reference potential for the command values 1to 5 is
MO (measuring zero).

[ ]= Cross-reference to block circuit diagram pages 98 and
99.




Block circuit diagram/pin assignment HD-VT-VSPA2-1-1X/T1:
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Block circuit diagram/pin assignment HD-VT-VSPA2-1-1X/T5:
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Technical data: For application outside these parameters,please consult us!

Operating voltage Uo |24 VDC +40%-5%

Operating range:

- upper limit value Uo(t)max| 35V

- lower limit value Uo(t)min |22V

Current consumption | |<2A

Power consumption Ps| <50VA

Fuse lr [ 3.15AT
Inputs: o
< Commuani valies ik Ui| £ 9 V (reference potential is M0)
- Command value 5 UflteV (reference potential is MO0)
- Command value input 6 (differential U0 to 10 V; Ri= 100 kQ
input) or i | 4 to 20 mA; load Ri= 100 Q

(4 mA 2 -100 %;12 mA 2 0 %:;20 mA 2+100 %)
or li|0to+20 mA

- Enable
« active Ue[= 89V
» not active Ue| <6,5V

Relay data:

- Nominal voltage U| operating voltage Us

- Response voltage ul16,8 V

- RE!EEEE.' Vﬂltage U 24\

- Coil resistance Rl 51500

Ramp time (setting range)

=

dJ0mstoca.1sor5s

Dutputs:
- Output stage
-solenoid current / resistance Imax] 2,9 A; Rigoy= 2 Q2
+biasing current | | 50 mA + 25 %
«lock-pulse frequency « for valve size 6 fl300Hz+10 % ] '_3ﬁt by means of
*forvalvesize10 f|180Hz 10 % jumper J8

- Signal "Ready for operation”

series 10 » when ready for operation uf ca-Ys 7| pad resistance > 10 kO
« in the case of a fault Ul <1V
from series 11 « when ready for operation Ul >16 V, 50 mA
« in the case of a fault Ul <1V, R=10kQ
- Regulated voltage Ul 9V %1 %; + 25 mA.externally loadable
- Measurement sockets(reference potential is M0)
* command value "w" ylO0to£6V;R=1kQ
- actual current value "l," and "lg" Ua; Ug| 0 to 2500 mV 2 0 to 2500 mA + 50 mA; R= 1 kQ
Type of connection 32-pin male connector, DIN 41 612, form D
Card dimensions Euro-card 100 x 160 mm, DIN 41494
Front panel dimensions:
- Height 3 HE (128,4 mm)
- Width soldering side 1 TE (5,08 mm)
- Width component side TTE
Permissible operating temperature range 0 to 50 °C
Storage temperature range -25to0 + 85 °C
Weight m| 0,13 kg
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Output curve

Solenoid“a” Solenoid"b"
2500 \ /
T 2000 S 7
<
=
=
= 1500 | -
R
= 1000
Lo
: N /
_
o
= 500}
350
Eﬁ 1 I I
-100% -50% -1% +1% +50% +100%
+— Command value in %4 —
Indicator/setting elements
Attenuation of . valu
gt oo TSwin  Oforealena  Mexnoine Aol cumn ok
If
III
H11 - Yellow LED indicator "enable" 1] |
H12 - Green LED display "Ready for operation” - v J.' z 7
R1/H1 - Command value 1 with LED o it
R2/H2 - Command value 2 with LED 2k "'a E E
R3/H3 - Command value 3 with LED HHH 3
R4/H4 - Command value 4 with LED 8% ) (® ) ooing cument

t - Ramp time (with HD-VT-VSPA2.../T1)

t1 to t5 - Ramp times (with HD-VT-VSPAZ2.../T5)
w -Solenoid command current value

lg- Actual current value solenoid "b"

X

ls- Actual current value solenoid "a" B !;3
il | A e
Ell._' / I| N
= comm.yvalue Valve size Matching of internal  Ralease
2erc point aupmrrﬂl’ﬂﬂa
Meaning of jumpers on the card for the settings
(Labels on the back of front plate)
Qe +10v  J1 J3  J4 | ramp time enable valve Jx| = bridge IEI gﬂ:‘:zd ji
8§ O a.20mas1 g2 [ [d| Oess (8 (8| O int. p7] | O Ne10. Jx = open i
-ﬁ E nr Bridge
Q0.20mAI] 4o 3 w4 O 15 Js s|O et w7 1O nNee I8 | «=delivery state o Lo
Command value Ramp time Relaese Valve size
MNote:
The circles ((O) are used for identifying settings carried out
by the customer.

Delivery state is signed by ", ".
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Unit dimensions (nominal dimensions in mm)

MocslT! NodelTs
Huade 0Hulauliat T
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=
2
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Engineering/maintenance notes/supplementary information

- The amplifier card may only be unplugged or plugged when disconnected from the power supply!
- For the solenoid connection, plugs fitted with free wheel diodes or LED lamps must not be usedl
- Measurements on the card may only be taken out using instruments Ri= 100 kI
- Measuring zero (M0O) is increased by +8V as against 0V operating voltage and is not electrically isolated,
Le. -9V regulated voltage = 0V-operating voltage . Therefore do not connect measunng zero (MO) with the O V operating
Yoltagel
- For switching the command values use relays with gold-plated contacts (small voltages, small currents)!
- For operating the card relay only use contacts with a load carrying capacity of approx. 40V, 50 mAl
When using external control the control voltage may have a maximum residual npple content of 10%!
- Always shield command value cable connect shield to 0V operating voltage on the card side, leave other side open (nsk of
earth loops)!
Recommendation: Also shield solenoid cablesl
For solenoid cables of up to 50 m length, use cable type LIYCY 1.5 mmZ2.
For greater lengths please consult usl
- The distance to arial lines, radio sources and radar equipment must be at least 1 ml
- Do not lay solenoid and signal lines near power cablesl
- Because of the loading current of the smoothing capacitor on the card, back-up fuses must have slow-blowing
characteristicl
- Warning: \When using the differential input, both inputs must always be activated or deactivated simultanecoushy!

MNote: Electrical signals generated via control electronics (e. g. signal "Ready for operation”) must not be used for switching
safety-relevant machine functions.
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BEIJING HUADE Electrical amplifier type HD-VT-VSPA2-50-1X/---
HYDRAULIC INDUSTRAL = ) __

GROUP Co.,LTD

Features:
- Suitable for controlling proportional pressure control valves (type HD-3DREP &, from senes 2X) and pilot operated

proportional directional valves (type HD-'WRZ, from series 7X) without electrical position feedback
- Four command values can be adjusted by means of potentiometers
- Four command value call-ups with LED indicator lamp
- Differential input, can be switched over to current input
- Enable input with LED indicator lamp
- Indication "Ready for operation” by LED )
- Step function generator
- Ramp generator with one or five ramp times
- Two clocked current output stages
- Reverse polarnty protection for the voltage supply

Card holder:
- Type HD-VT3002-2X/32
single card holder without power supply unit

Power supply:
- Type HD-VT-NE3D-1X
compact power supply unit 115230VAC—-24VDC TOVA

Ordering code:

HD 1 VI-VSPAZ 15071X /| *
Technology of Beijing Huade Hydraulic  =HD Further details in clear text
Amplifier for controiled proportional directional valves, M= 1 ramp time
analogue,with 2 output slages T5= 5 ramp times
» X i b e X= Series 10 to 19
Amplifier for proportional valves type HD -30REP&{from series 2X) s
and type HD-WRZ(from series 7X) =30 ( 10 to 19:unchanged tecnical dato and pin ossignment)
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Functional description:

With the command value inputs 1 to 4 command values
can be used to called up command value [1] by contralling
associated relays (K1 to K4). The command value voltage
is applied either directly via the requlated voltages + 9
V' voltage of the power supply unit [9] or via an external
command value potentiometer. The following is valid for
these inputs: 9V = £ 100 % 1).If these four command
value inputs are connected directly to the regulated voltages
+ 9V, then four different command values can be set
using potentiometars R1 to R4. When external command
value potentiometers are used at these inputs. the intemal
potentiometer act as attenuators or limiters, unless they are
set to maximum.

External command value potentiometer
10c{10a, Ba, 12a) lMputs

ful
20c +8YV Control of
! | 20a MO solenoidb”

U Dﬁ“

10c (108, Ba, 128) Inputs

o
|_[ EJE : l 26c @V Control of
d ' MO solenoid’a”
n 100(108,80,120)
e 48V nputa

L

A
|—[ 5K | | v Control of
x E:E solenoid”a”™+"b"

LEDs "H1" to "H4" indicate, which command value is
currently being called up. If more than one command value
Is called up at a time, the input with the highest number
has prionty. Example: If command values 1 and command
value 3 are activated at the same time, command value 3
becomes effective.

A further output of the card provides a supply voltage for the
command value call-ups, which can be switched over from +
9V 1o - 9V using the relay K6 1).

For the amplifier vanant with 5 ramp time (ordenng code T5)
an adjustable ramp time ("t1" to "t4") is assigned to each of
the four call-ups command value. If no command value is
called up, time "t5" is effective with this component.

All relays on the card are operated at 24 VDC (smoaothed).
Additionally, the direct command value input 5 is available for
the input voltage 0 to £ 6 V. The following is valid here: + 6 V
=+ 100 %) 1).

Command value input 6 is a differential input (0 to £ 10 V). |t
can be configured as current (4 to 20 mA or 0 to £ 20 mA)
by setting jumpers.(see "adjustment elements” page 108).If
the command value 15 provided by external electronics with
a different reference potential this input must be used. When
the command value voltage 1s applied or removed, care must
be taken to ensure that both signal cables are disconnected
from or connected to the input. Before being passed on, all
command values are summated with the correct amount and
sign [3].

The downstream ramp generator [4] generates a ramp-
shaped output signal from a stepped input signal. The time
consiant can be adjusted using potentiometer "t" or "t1"o
"t5". The given ramp time refers to a command value step-
change of 100 % and can be ca.1 s or & 5, depending on
the jumper setting (J5, J&), If a command value step-change
of less than 100 % is fed to the input of the ramp generator,
the ramp time shortens accordingly.

External ramp time potentiometer and ramp "off"

mnl Kl ) _145«
| | | -'H-n Time: min=010
[ iZEa Time:; max= 500 kQ
-_:lda Ramp “On/0ff"
_14{:

Ramp"Regulatable”

MNote:

When an external ramp time is used, the internal ramp
time potentiometer must be set to maximum. The maximum
ramp time shortens, because the resistance of the extemal
potentiometer is connected in parallel to that of the intemal
potentiometer (ca. 500 k().

By operating relay K5 or by plugging an external jumper, the
ramp time is set to its minimum value (ca.30 ms).

The output signal of the ramp generator [4] is fed in parallel
o the summator [6] and the step function generator [5]. At
command value voitage 1%, the step function generator
generates a polanty-dependent step-change signal that is
added to the output signal of the ramp generator. This step
function results in the fact that the overlap section of the
valve spool is passed quickly.

At higher command value voltage, the step function
generator outputs a constant output signal.

The output signal of the summator [6] is the current
command value and is fed to the two current regulators [7]
and to the measuring socket "w" on the front panel of the
card. A command value of 100% corresponds to voltage
of 6 \V at the command value measuring socket. A positive
command value signal at the input of the amplifier controls
the output stage for solenoid 'b" and a negative signal the
output stage for solenoid "a". When the command value
signal is less than +1% (step function still ineffective), a
biasing current of 50 mA flows through both solenoids. The
actual values of the currents through the two solenoids can
be measured separately at the sockets "|A" (solenoid "a")
and "IB" (solenoid "b"). Here a current of 1.5 A comresponds
to a voltage of 1.5 V2).

The output stages are enabled with a signal of = 85V at
enable input

(indicated by LED "H11"on the front panel).The output
stages can be permanently enabled independently of the
state of the enable input by setting jumper J7.In this case,
the switching input is ineffective.

The signal "Ready for operation” 1s output [10] and the green
LED "H12" on the front panel ight up if:

— The enable signal is applied

— The internal £ 9 V voltage supply i1s operable (amplitude
and symmetry)

— There 1s no short-circuit of the solenoid cables

— the current input (with circuitry of the input amplifier [2] for 4
to 20 mA) does not signal any faults [10]

In the event of a fault. both output stages are immediately
de-energised and the message "Ready for operation” is
reset. After elimination of the fault, the card is immediately
operable; however, "Ready for operation”, however, is
signaled only after a delay of 75ms (+30%) so that even
short-time malfunction can be acquired by a PLC.

1) = Reference potential for the command values 110 5 is
MO {measurnng zero).

2) = Reference potential for the actual values is OV operating
voltage.

[ ] = Cross-reference to block circuit diagram on pages 105
and 106
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Block circuit diagram/pin assignment HD-VT -VSPA2-50-1X/T1:
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Block circuit diagram/terminal connection HD-VT-VSPA2-50-1 X/T5:
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Technical data: (for application outside this parameters, please consult us! )

Operating voltage Uo [24VDC+40%-5%
Operating range:
- upper limit value Uo(t)max | 35V
- lower limit value Uo(thmin | 22V
Current consumption | <1.2A
Power consumption Ps |<30VA
Fuse ls |2.5AT
Inputs: _ g
< Command valiies 1td Ui [£9V (reference potentfal is MO)
- Command value input 6 (differential Ui |0 to £10 V; Re= 100 kQ
input) or li 14 to 20 mA; load Re = 100 Q
(4 mA 2 -100 %;12 mA 2 0 %;20 mA 2 + 100 %)
& ! 0 to £ 20 mA
- Enable
-active U |>85V
-inactive U <65V
Relay data: _
- Nominal voltage U | operating voltage Us
- Threshold voltage U |168V
- Release voltage U |24V
- Coil resistance R | 21500
Ramp time (adjustment range) t |30mstoca.1sor5s
Outputs:
- Output stage
. solenoid current / resistance lmax | 1,5 A; Rpo=5 Q
« biasing current | 50 mA + 25 %
« clock pulse frequency f 220 Hz + 10 %
- Signal "Ready for operation"
« when ready for operation U | >16V, 50 mA
. in the event of a fault U | <1V, R=10kQ
- Regulated voltage U | £9V +1%; + 25 mA.externally loadable
- Measurement sockets
« command value "w" — o
. ﬂCiUE| CUI‘I‘Eﬂi ¥E|UE |||A|| and HIH“ . U G !I‘J i E V, R|"‘5 kﬂ{l‘&f&r&nﬂe pﬂ’l&ﬂtla| |$ Mﬂ}
Ua;Us | 0to 1.5V 20 to1.5A(reference potential is OV
operat.voltage)
Type of connection 32-pin male connector, DIN 41 612, form D
Card dimensions Euro-card 100 x 160 mm, DIN 41 494
Front panel dimensions:
- Height 3 HE (128,4 mm)
- Width soldering side 1 TE (5,08 mm)
- Width component side I/ TE
Permissible operating temperature range 0to 50 °C
Storage temperature range -25t0 + 85 °C
Weight m| 0,13 kg
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Output curve
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Indicator/setting elements

+100%

Note;

Plug-in board for model T5 with Differential input Max.ramp time

Biasing current

potentiometers i1 to 15 or curren{ input  ca.ls or 5s solenoid"b”
./
H11 - yellow LED indicator lamp "enable” Eﬁj: "~. \ /
H12 - green LED indicator lamp "Ready for operatior{] £ % - v 7 P -
R1/H1 - Command value 1 with LED T
R2/H2 - Command value 2 with LED n 2 ® [l ]
R3/H3 - Command value 3 with LED < el B,
R4/H4 - Command value 4 with LED = S q‘H #
t - Ramp time (with HD-VT-VSPA2.../T1) -1 X
t1 to t5 - Ramp times (with HD-VT-VSPA2.../T5) B | o ) " I
w - Solenoid current command value - 25AT
le- Actual current value solenoid "b" x »
- Actual current value solenoid "a" {”"U D‘“ﬂ D ﬂ >
? e / / [ Y =
o / / / A
El]_:m Zero point  Biasing current Matching of imtermal Belease
come. valme  golomnid’a” supply voltage
Meaning of jumpers on the card for the settings
(Labels on the back of front plate)
Qe 1 J1 J3  J4 1i enabl = bri M| Bridge

" ® +10V ramp time - JX| = bridge E plugged in

=

80 4.20mat g2 [33] [ | Oess 5| [g]| | O int. [7 JX =open

® E or Bridge
@0 0.20mA[A] yo [33 44 ' O 18 95 ss| | O ext 7 » = delivery state O open
Command value ramp time Relaese

The circles () are used for identifying settings carried out

by the customer.
Delivery state is signed by "= "
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Unit dimensions (hominal dimensions in mm)

Versian T1 Version T5
P Huade o
Hydraulic Hydraulic
2 H @ Hii
= Hlé @ S
= = RBlle d
® ® W
e 2 RE|le e
@ @ =2 o=
=1 = enjfa sl -
o ® 2 m
= & RN
% i LI, —
|'E- B
g
L
WEPRT WHPaD 7 B e

ETEIS031 HENE 165

]3]

Engineering/maintenance notes/supplementary information

- The amplifier card may only be unplugged or plugged in when disconnected from the power supply!
- For the solenoid connection, plugs fitted with free wheeling diodes or LED lamps must not be used!
- Measurements at the card may only be camied out with instruments Ri= 100 k{2
- Measuring zero (MO) is increased by +3V compared to 0V operating voltage and is not potentially separated, ie. -9 V
controlled voltage = 0V-operating voltage . Therefore do not connect measuring zero (M0) to 0 V operating Voltagel
- For switching the command values use relays with gold-plated contacts (small voltages, small currenis)!
- For operating the card relay only use contacts with a load capacity of approx. 40V, 50 mAl
When using an external confrol, the control voltage may have a maximum residual npple content of 10%!
- Always shield command value cable; connect shieid to 0V operating voltage on the card side, leave the other end open (nsk
of earth loops)!
Recommendation: Also shield solenoid cablel
For solenoid cable of up to 50 m length use cable type LIYCY 1,5 mm2:
For greater lengths, please consult us!
- The distance to anal lines, radio sources and radar equipment must be at least 1 ml
- Do not lay solenoid and signal cables near power lines!
- Because of the charging current of the smoothing capacitor on the card, back-up fuses must have slow-blowing
characteristics!

-Warning: YWhen using the differential input, both inputs must always be activated or deactivated simultaneously!

Note: Electrical signals generated via control electronics (e. g. signal "Ready for operation”) must not be used for switching
safety-relevant machine functions.
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BEIING HUADE Electrical amplifier HD-VT-VSPA1-1 and HD-VT-VSPA1K-1
HYDRAULIC INDUSTRAL |

GROUP Co.,LTD

Features:

- Suitable for controlling all direct and pilot cperated proportional pressure control valves without electrical position
feedback and only one solenoid as actuator that are available at the time of publication of this data sheet.

- Differential input, can be switched between voltage and current input

- Additional command value inputC o+ 9V

- Ramp generator, separately adjustable for "up” and "down” ramps

- Clocked current output stage

- Message "Ready for operation” (HD-VT-V5PA1TK-1 only with LED display)

- Reverse voltage protection for voltage supply

- Cable breaks detection for current input 4 to 20 mA

- Short-circuit protection of the sclenoid cable

- Cable breaks detection for the solenoid cable

Card holders for HD-VT-VSPA1-1:
- Type VT 3002-2X/32
Simple card holder without power supphy unit

Power supply unit:
- Type VT-NE30-1X
Compact power supply unit 115/230 VAC — 24 VDC, 7O VA

Ordering code:

T N ERETT
HDTVI-VSPAL 1 | 1= 1X/; *

Technology of Eeijing Huade Hydroulic =HD Further details in clear text

Amplifier for controlled proportional pressure control
valves, anclogue,with one solenoid

With 32—pin male connector and front panel =No code When odering spares for the emplifiers VT 2000 (up to series 4X),
With 16—pin terminal strip; without front panel =% | VT 2010, VT 2013 or VT 2023 for reck instollation, the biind
Series 10 to 19 _i§ plate 4TE/3HE must be ordered separately,

(10 to 19: unchanged technicol data ond pin ossignment)
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Functional description:

The command value voltage is fed to command value
input 1, either directly or via an external command value
potentiometer with the regulated voltage + 9V from the
power pack [14].

The following is valid for this input: + 9V =+ 100 % .

External command value feed forward

n 12 {ac} Input1
| 10(ac) +9V
FE | 14(ac) MO
18{ac)

Note:

When using an external command value potentiometer, the
internal potentiometer "Gw" [3] must be set to maximum
value or to the required maximum pressure.

Internal command value preselection

I 12(ac) Input 1
10{ac) +9V

Differential input (input 2)

28(ac) -

Oto+10V um [
0V reference| 30(ac) u

potential

The supplement to the
connection designations

in brackets is only valid for
type HD-VT-VSPA1-1.

Command value input 2 is a differential input [1] (O to + 10
V). With the help of DIL switches™; it can be configured
as current input (4 to 20 mA or 0 to + 20 mA). If the
command value is provided by external electronics with
another reference potential (e.g. from a PLC), this input
must be used. When the command value voltage is applied
or withdraw, care must be taken that both cables are
disconnected from or connected to the input.

Before being passed on, both command values are
summated [2] and then fed to a potentiometer [3] that is
accessible on the front panel and acts as an attenuator, thus
imiting the maximum command value.

The ramp generator [4] connected downstream generates a
ramp-shaped output signal from a stepped input signal. The
time constant of this signal can be adjusted separately for the
"up” and "down" ramps with the help of two potentiometers.
The indicated ramp time refers to a command value step-
change of 100% and can be approx. 1 s or & s, depending
on the setting by means of a DIL switch 2). If a command
value step-change less than 100 % is fed to the input of the
ramp generator, or the attenuator [3] is active, the ramp time
shortens accordingly.

The following is valid for type HD-VT-VSPA1-1: Due to the
external contacts "Ramp Up/Down OFF" the up and down
ramp times can be set separately to their minimum value
(approx. 30 ms).

The following is valid for type HD-VT-VSPA1K-1: Due
to the external contacts "Ramp Up/Down OFF" the up and
down ramp times can both be set to their minimum value
(approx. 30 ms).

Ramp" Up/Down OFF"

HD-VT-VSPA1-1
Ramp “up" OFF
Ramp "down" OFF

o m

HD-VT-VSPA1K-1
—W?  Ramp OFF
‘ 4

The output signal of the ramp generator [4] is fed as cumrent
command value to the summation amplifier [5]. Here, a
command value of 100 % corresponds to a voltage of + 6 V.
The summation amplifier [5] adds the output signals of the
characteristic curve generators [6 or 7] to the command
value (can be selected via DIL switches 2); depending on the
valve to be controlled).

The current command value can be filtered through a
low-pass that can be cut in. The current output stage [9]
Is controlled via the current regulator [8]. Inaddition, the
urrent regulator modulates the curment command value with
the clock-pulse generator signal [10] {frequency can be
programmed via DIL swit::hesz’}_ The clocked actual current
value acts in the solenocid of the valve like a constant cumrent
with supernmposed dither signal. Type HD-VT-VSFAT-1 15
provided with measunng sockets for the internal command
value and actual value.

The following 1s valid for the command value: + 6 V=100 %
The following is valid for the actual value: 1 mV=1 m&

The signal "Ready for operation” is output and LED "HZ2" on
the front panel (for HD-VSPA1-1) or LED "H2" (in the case of
HD-VSPATK-1) lights up when:

— the solenoid cables are not shori-circuited and the output
stage is not overloaded,

—a command value is applied (cable break detection),

— there is no cable break of the solenoid line.

1) Reference potential for command value 1 is MO
(measurement zero).

2) For DIL switch settings, see "Adjustment elements” on
pagel116

[ ]... Cross-reference to block circuit diagrams on pages
112 and 113.
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Block circuit diagram/Pin assignment HD-VT-VSPA1-1
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Technical data(For applications outside these parameters, please consult us!)

Operating voltage
Operating range:

Lo

24VDC+40% -5%

- Upper limiting value Uo(t)max| 35V

- lower limiting value Uo(t)min| 22V

Power consumption Ps [<50VA

Current consumption I'|<1.8A

Fuse IF|2.5AT

Inputs:

- Command values 1 Ui |0 to + 9V (reference potential is MO)

- Command value 2 (differential input)  Ui|0to +10 V: R,= 100 kQ Dependding on
or li |4 to 20 mA(load impedance R; = 100 Q |setting using
or Ii | 0 to 20 mA(load impedance R, = 100 Q 181119513
Ramp time (adjustment range) t | 30 ms to approx. 1 s or 5 s(depending on setting using $14)
Outputs:
— Qutput stage
» Solenoid current / resistance Ima | 800MA +20 %; Rg=19.50 7 Depending on setting
or Iex | 1600mA +20 %; Rey=540 . using S17"
« Biasing current  at Imax = 800 mA Iv | 50 mA or 100 mA 1 Depending on setting using
at Imax = 1600 mA lv | 100 mA 8§17 and "Zw" (R130)
additionally at Imax = 800 mA Iv | 0to 300 mA + 20 % Adjustable using "Zw" (R130)
at Imax = 1600 mA Iy | 010600 mA+20% 1 onthe printed board
* Clock frequency f | 100 Hz, 200 Hz, 300 Hz or 370 Hz; + 10 % each
(depending on setting with 525 fo S27)
— Signal "Ready for operation”
(only with HD-VT-VSPA1-1)
« Series 10 when ready for operation U | approx. Up ] load resistance > 10 Kn
in the case of a fault u <1V
- From series 11 when ready for operation U | approx. Ub; 50 mA
in the case of a fault U | 0V:R=10kn
— Regulated voltage U | £9V 1% £25 mA.extemally loadable
— Measuring sockets
« Command value"w" U | Oto+6V(+6V =100 % solenoid current); R= 1 ki
« Actual current value "I" U | 0to 1600 mV =0to 1600 mA £ 20 mA
Type of connection:
~ HD-VT-VSPA1-1 32-pin male connector, DIN 41 612, form D
— HD-VT-VSPA1K-1 16-pin terminal strip
Card dimensions Euro-card 100 x 160 mm, DIN 41 494
Front panel dimensions:
- Height 3 HE (128.4 mm)
- Width soldering side 1 TE (5,08 mm)
- Width component side JTE
Permissible operating temperature range 0to 50 °C
Storage temperature range -25to + 85 °C
Weight m10,1kg

the command value attenuator (potentiometer "Gw").

"The maximum current /., can be adjusted to the required value with the help of
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Output characteristic curves

Linear output characteristic curve(basic charactenistic curve)

A
g = / 1 Adjustment range of the biasing current for
T 1200 600 P il potentiometer "Zw" (R130) on the printed
= - ¥y
= -7 circuit board
T s d 12 Adjustment range of the maximum
E 600 300 = ,,/ command value for potentiometer "Gw"
_ | 400 200 = A Charactenistic curve when supplied
={ 280 100 e
0 0= 50 100
Command value in 26—
Output characteristic curve with fixed characteristic
1600 800 - l, Biasing current
! - (depending on selected characteristic curve)
E 1200 600 o 2 Adjustment range of the maximum
€ g - / command value for potentiometer "Gw"
E, 800 400 |—— ...-—/ e 1 Mn?xwﬂmaitdiw
- R Y el 2 Characteristc curve 2 (qualiative
200 100 / st — L | )
V=100 sof [ — —[———
0 5 50 100
Command value in %—
Troubleshooting
If the amplifier card 1s not operable, follow the steps Note:

below for troubleshooting:

1. Operating voltage applied?

Measure contacts 24(ac) against 18(ac)

2. Fuse on the card defective?

3. Intemal operating voltage £ 9V available on the card?

4. When the internal command value potentiometer, is
the jumper plugged from 10{ac} to 12(ac) set?

5. Is the external potentiometer correctly connected? (for
the connection, see fop left on page 111)

6. Is the differential input properly connected?

Check: Reference potential to 30{(ac)

Oto+ 10V to 28(ac)

7. s the solenoid comectly connected?
When the card is unplugged, a resistance of approx.
20010 30 Q or 5 0 to 8 0, depending on the valve
type, must be available between contacts 22ac and
20ac.

The supplement to the connection designation in
brackets refer to type HD-VT-VSPAT-1 only.

In the case of excessive temperatures (e.g. due o
overloading), the output stage switches off. This fault is
indicated by LED "H2" on the front panel going out!

In the case of a cable brake of the input "4 to 20 mA" the
signal

"Ready for operation” is reset and LED "H2" goes out as
well.

The following applies for series 11 or higher:

In the case of a short-circuit or cable break of the
solenoid line, the

"Ready for operation” output clocks and LED "H2"
flashes at a frequency of 0.5 to 2 Hz as soon as the
command value is > 2 %.




Indicator/Adjustment elements

HD-VT-VSPA1-1, series 10

LED "Ready for operation”

Max. command value
(attenuator)

Ramp time "Up"

Ramp time "Down"

w - Current command value
| - Actual current value

HD-VT-VSPA1-1, from series 11

LED "Ready for operation”

Max. command value
(attenuator)

Ramp time "Up"
Ramp time "Down"

w - Current command value
| - Actual current value

HD-VT-VSPA1K-1

Max. command value
(attenuator)

Ramp time "Up"

Ramp time "Down"

X1

X1
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Indicator/Adjustment elements(continued)

Assignment of DIL switch settings on the card to the valve
types (also see label on the printed circuit board)

Sefing for $15-- 17 $21.-- 821

Settings valid for all $11- §14

value types: (BR15-BR17) (BR21- BR2T) valve types: (BR11 - BR14)

DBE(M)T, DBE(M)30, DRE(M)30

ON ON

3DRE(M)10P-6X, 3DRE(M)16P-6X,
ZDRE10, (Z)DBES

020 mA

123456 7
IDREM)I0", 0REMIS”, | on TTHCITTIIIE] | on JERELTLLE,
DBEP6A, DBEPSE, Fg
3DREPGA, 3DREPGB, IEEEEEEJ Em DR | E:EE
Pumpen
123456 7 123456 7
m +10V
\DBE(M)10-5X, DBE(M)20-5X, 123456 7 123456 7 1§E4EEE

-y
NN
==

1234 123456 7
DRES, ON ON ON
" Up to series 5X

Function of potentiometers "Zw" (R130) and "Gw":
- Adjustment of the biasing current with the help of
potentiometer "Zw" (R130)
» Turning clockwise — increasing the biasing current
* Tuming anti-clockwise — reducing the biasing current
- Adjustment of the max. command value with the help of
potentiometer "Gw"
» Turning clockwise — increasing the command value
* Turning anti-clockwise — reducing the command value
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Note (X):

For type HD-VT-V5PA1-1 (series 10) switch
BR2Z must be set to "ON" and potentiometer
"R130" must be turned to the left-hand limit stop
before the correct characteristic curves can be
sel.

For type HD-VT-V5FA1-1 (series 11 or higher)
and type HD-VT-VSPA1K-1 switch S22 is
irrelevant. Potentiometer "Zw" does not to be
actuated.




Meaning of DIL switches

Note:

Before commissioning the amplifiers, make sure that the DIL swifches
on the printed circuit board are set in according to the relevant

application.
Switch settings referred to the current valve types or previous amplifier cards
| | Valve types/Ampifier cards
DBE(M)T, DBE(M)30, DRE(M)30 DBE(M)10-5X, DBE(M)20-5X, DRES 7DRES
3DRE(M)10 ¥ 3DRE(M)16 % DRE(M}10:5X, ZDRE10
Switch DBEP6A, DBEP6B, DRE(M)20-5X (Z)DBES
JDREPG6A, 3DREPEB, SORE(M)10P-6X
Pumps JDRE(M)16P-6X
CvTa000 1 vr210 [ vtz | VT203 |
_ _ Characteristic curves _
Basic characteristic curve |  Characteristic curve 1 Characteristic curve 1 Characteristic curve 2
$15 (BR15) OFF ON ON OFF
$16 (BR16) OFF OFF OFF ON
Command value filters
f._”g=4HI i;ﬂ.:d' Hz fm=2.5 Hz
$23 (BR23) OFF ON ON OFF
§24 (BR24) OFF OFF OFF ON
Max.output current”
Imax=800mA Imax=800mA Imax=1.6A Imax=1.6A
$17 (BR17) | ON | ON ~ OFF OFF
Clock-pulse frequency”
f=200 Hz f=200 Hz f=300 Hz f=370 Hz
$25 (BR25) OFF OFF OFF OFF
$26 (BR26) ON ON OFF OFF
S21 (BR27) | ON | ON ON OFF
| . Basic biasing current seting |
"TW' (R130) | 100mA _ 50mA ~ 100mA | 100mA
"Doubling of the maximum output current also doubles the Adjushpent Fang n.fbias'ng current using
adjustment range and the set biasing current. (potentiometer "Zw"(R130).

| = 800 mA - |, =0to 300 mA
|nae = 1600 mA - |, = 0 fo 600 mA

( ) valid for HD-VT-VSPA1-1, series 10
When switch BR22 is operated, the biasing
current increases by 50 mA or 100 mA.

Adjustment options independently of the valve type (command value 2 and ramp time)

For f= 100 Hz the DIL switches 525, 526
and $27 must be sefto the "ON" posifion.

Up to series 5X

Configuration of the differential input
Command value2: + 10V Command value2: 0 to 20mA Command value2: 4 to 20mA
$11 (BR11) OFF ON ON
§$12 (BR12) OFF ON ON
§13 (BR13) OFF OFF ON
Max. ramp fime
S$14 (BR14) OFF=1s ON=5s

As supplied (corresponds to the configuration of a VT 2000 amplifier)
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Unit dimensions (dimensions in mm)

HO-VT-VSPA
® =
[roac
H2 &

I=e]

|
o] =
I

89

eI

Vs 7 7 =

m 182 0

a 164

HD-VT-YSPA1K-1
S Ny {{!}
=1g=1= .
4X94 5
10 135

Engineering notes/Maintenance instructions/Supplementary information

- Before commissioning the amplifier, make sure that the DIL switches on the printed circuit board are set in accordance
with the application at hand.

- When delivered, the parameters of the amplifier set as follows (for parameter setting, see pages 11510 117):

max. ramp time = 5 s; biasing current = 100 mA; max. output current = 800 mA; clock-pulse frequency = 200 Hz

- The amplifier card may only be plugged or unplugged when disconnected from the power supply!

- Do not use plugs with free-wheeling diodes or LED indicator lamps for connecting the sclenoids!

- Measurements on the card may only be taken using instruments Ri= 100 kQ |

- Measurement zero (M0O) is raised by + 9 V as against 0 V operating voltage and not electrically isolated, 1e. - 9V
regulated voltage= 0 V operating voltage. Therefore, do not connect the measuring zero (MO) to 0 V operating
valtagel

- Use relays with gold-plated contacts for switching command values (small voltages, small currents)!

- Always shield command value cables; connect the shield end to 0V operating voltage |, leave the on the other end
open (Caution: Do not connect this end to groundl)

Recommendation: Also shield solenoid cablesl

For solenoid cable lengths up to 50 m use cable type LIYCY 1.5 mm2.
For greater lengths, please consult usl

- The distance to aenal lines, radio sources and radar equipment must be at least 1 ml

- Never lay solenoid and signal cables near power cables!

- Due to the charging current of the smoothing capacitor on the card, back-up fuses must be of the slow-blowing typel

- Caution: When using the differential input, both inputs must be activated or deactivated simultaneouslyl

Note: Electrical signals brought out via control electronics (e.g. signal "Ready for operation”) must not be used for
switching safety-relevant machine functionsl
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- OH SAS18001 Occupational Health Safety Managing System Certificate
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