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Proportional Directional Valves HD-4WRA(E)... 2x/



BEIJING HUADE HD-4WRA{E).,_-ZXIproportional directional valve ‘
HYDRAULIC INDUSTRAL | _ .

GROUP Co.,LTD Nominal sizes 6,10 . Maximum operating pressure:31.5MPa | Maximum flow 75L/min ‘

- For subplate mounting

- Direct 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 ),Solencids (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) is moved to the left in proportion to the electrical input signal.Connection form P to A and B to 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 (3).

HD-4WRA...-2X/G24K4 - o (o 1—B
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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 sclenoid "a". Instead of the 2nd pro-portional solenoid a plug (5) is fitted
for NS 6 or for NS 10 a cover (5).

MNote for type 4WRA 6. .-2X/..:

Draining of the tank line 1s to be avoided. With the appropnate installation conditions, a back pressure valve is to be
installed {back pressure approx. 0.2MPa).

HD-4WRA.. A-2X/G24K4 E_ B

HD-4WRAE...A-2X/G24K31 4 —]

Symbols
Propertional directional valve without integrated control electronics Proportional directional valve with integrated control electronics
HD-4WRA+-2X/- HD-4WRAE:---2X/-
A .B A B
8y T b M, | h
N, 8 o b A AN o b
'.:’\\ - — 8 il l -‘){\ 1 1 | / b
P T P )
HD-4WRA---A-2X/ HD-4WRAE---A-2X/
A _B A B
a\ M o | M
N, a 0 LY ] ]
)u v a -"I ,.-'\ L. [ !]
P T P T
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Ordering details

|
HD;4WRA L XG4/ .
e Further detais in dear text |
Without integrated
control electronics o Co Nocode = NBR seals
With integrated : V= FKM seals
control electronics 5
inal sz 6 NO Code = FOR WRA
Hom!nalsfze =6 FOR WRAE:
Nominal size 10 =10 A= Command value input + 10V
Fi= Command value input 4 to 20 mA
Symbols
AB
el Lo o b4 (= Wihconponentphgfer WRA
al T Fb K31 = With component plug(for WRAE)
L Ll 1L L 4 L =
T e ol TT ‘ E1. G2 = Supply voltage 24 VDC
ONEH It = Series 20 10 29
TAE LT I Wi- {20 to 29: unchanged installation and connection dimensions)
AB
SP-\% a | o Nominal flow at a valve pressure differential Ap = 1Mpa
A P NS6
T 01 T T 07= 7Umin
X T Tl T X TT =EA 15= 150U/min
_ 30= 26Lmin
£ n X
X T\ TL X TL =WA NS10
= 30Umin
With symbols E1- and W1-: = 60L/min
P-A: Qram B-T: W2
P-B:gw2 A-T:Quax
Note:
With spoots W and WA in the neutral position there is
a connection from A to T and B to T witn approx.3%
of the relevant nominal cross-section.
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Technical data

Hydraul ic
Valve type HD-HRA HD-WRAE
Operating pressure :MPa Ptk P. B 3.5 3.5
Ports T 2 21
Nominalflow gy nom NS (Limin) 1, 19 and 26
atA P=1MPa NS10  (Limin) 30 and 60
Degres of contamination ( 1 m) <20
Hysteresls (%) <5
Reversal error (%) <1
Response senstivity (%) <05
Pressure fluid Mineral oil or Phospate ester
Viscosity range (' /s) 20~380
Ambient temperature range (0 -20to +80 -20 fo +50
Weight (Kg) i 20 22
N§10 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) 25
Solenoid coll | Cold value at 20 C 2
resistance (Q) | Max. warm value 3
Duty 100%
Coil temperature ('C) up to!50
Valve protection to DIN40050 IP§5
Electrical, control electronics
control electronics HD-VT-YSPA2-1-1X/ ~ integrated in the valve
Nominal voltags VDO 24
Supply voltage  Lowes limiting value V 21/2 19
Upper limifing value V 30
Power consumption Imax A 1.8
u“m"a"miﬁerl.llam;;«:-.v.aarimpulaen curent A 3
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Electrical connection, plug-in connectors

For type 4WRA
(without integrated electronics)

Connection on component plug Connection on plug-in connector
e B I T —
| | |
| | |
| = = |_ l
LT T |
Ry I
e J

For type 4WRAE

(with integrated electronics)

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

$65~ ¢ 11
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Integrated control electronics for type 4WRAE

Pin allocafion of the component pl _
G o e Slot | Signal
- Supply | A 24VDC(19-35VDC)
0 voltage B GND
! - c n crl
i S Differentill | p | com. value ( £10V/4-20mA)
ampliﬁerhpu.q E ref. potential
Integrated electonics [F__lnd
(see below)

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 referance
potential to E causes flowfromPtoBand Ato T.
For valves with a solenoid on side "a" (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 Pto B
and AtoT.
Connection cable: Recommendation: — up to 25 m cable length type LiYCY 5 x 0.75 mm?
- up to 50 m cable length type LiYCY 5 x 1.0 mm®
External diameter 6.5to 11 mm
Connect screen to PE only on the supply side.
1) Slots C and F must not be connected!

Bleck circuit diagram/terminal allocation of the integrated controlel ectronics

Interface | Integrated control electronics | Valve
Diferential ~ Ramp *
c D amplifier ~ generator Summator
om. value | U — - 1
| ool S
' Low voltage © Step function
detection generator
| | | Interlock
all Power supply unit
Supply 24V =—+ v
voltage gnp. B C Ui
Protectve 2% FE
conductor L

IPE is connected to the cooling body and the valve housing

¥ Protective conductor screwed to the valve housing and cover

“ Ramp can be extemnally adjusted from 0 to 2,5 s; the same applies for T, and
Taown

* Qutput stages current regualted

“ILow 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) NS 6

7 Limin nominal flow at 1 Mpa valve pressure differential

30
P~A /BT
ar 5
P=B /AT
V4
20
/// 4
!
m ; ,..——‘,‘.-—"'"-’ 7
/.__,/ #___..—-— i
| — |
u | | 1
2 I 4 S0 0 W 80 %0 100
Command valuve in %—
15 Lfmin nominal flow at 1Mpa valve pressure differential
0
P+h /B~T 5
or 3
20 P—B .".'--'T. 3
/’// i
L~
=
. W

2 0 40 50 60 n 80 90 100
Commanrd value in %—

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

50
“ — A1
Pk /BT /A 5 1. AP = 1 MPa constant
or 7 2 2, 4P= 2MPa constant
p-+B /AT y/
s 74 4, AP= 5MPa constant
it | | . ,4/ ,/ 5. AP= 10 MPaconsiant
| : /ﬁff/// AP = Velue pressure diferential
(inlat presgure p. minus load pressure p.
10 / and minus return pressure pr)
0 -ﬁ -

20 30 40 50 60 n 80 90 100
Command value in %—~
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Characteristic curves (P=10MPa,v=36x10"° m%s, t=50°C) NS 10

30 Limin nominal flow at 1 Mpa valve pressure differential

L P—A /BT
60 or 5
P—B /AT 4
t 50 3
£ . / 2
£ 4 | - /
1= a0 V%/f 1
u_s. 20 fféf//‘l/j_.//
—
——

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

60 Limin nominal flow at 1 Mpa valve pressure differential

100
P4 /BT
L 80 or g i
= P—B /AT .
S & /Ié f
(¥

\

40 —

20 30 40 50 60 70 80 90 100

Command value in %—=

1. AP = 1 WPa constant

2. AP = 1 WPa constant

3. AP = I NPa constant

4, AP = § WPa constant

5. 4P = 10 WPa constant

4 P = Valve pressure differential (inlet pressure p. minus load
pressure p, and minus refum pressure pr)
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Characteristic curves (P=10MPa,v=36x10"° m%s, t=50°C) NS 6

Transient functions with slepped form of electrical input signals

Types WRA and WRAE
Signal change in 4
100 0-100
" \\
80
0T
o // - \ |
o0
My 0
i \
“ 1] \|
ol — o5 \\ |
10 \ \
0 0
40 80 120 160 200 20 40 ] ]
Time in me—=
Parformancs limk, nominal flow 7 Limin Performanca limit, nominal flow 15 Limin
P—A /BT P—A /BT
m or m or
P-B /AT _.--“'"'-__—__- 7 P8 /A=1
E y e E __-__“—-h____
0 "_..—" =5 0 ]
= A =
E 5 E ' 5
= v 4 = i I -+ 4
— 3 3
Y 2 2
— 1 1
0 0
5 10 15 0 25 K] 5 10 15 20 B ¥
Valva pressure differential in MPa—~ Valve pressure differential in MPa—~
Performance limit, nominal fiow 30 Limin
50
||
—_ P—=4 /BT
40 - or
\\\\ P8 /A=T 1, Conmand valve = 40%
"\ 2. Command valve = 50%
30 "‘-\.\ ~—] 3. Commard valve = 60K
t !,(. 7 4, Commard valve = T0%
5. Commard valve = BON
g 1] ,ff --.____qhh-__ : : f. Command valve = 504
= [ — — =
'-—.___-
’ / 7, Command valve = 100%
E _""-—-_,___-_‘_ 4
0 W /T I e If the performance limits are exceedad then flow forces oscur which
i T 2 lead to uncontrolled spool movements,
1
0

5 10 1 % W
Valve pressure differsntial in MPa—~
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Characteristic curves (P=10MPa,v=36x10"° m%s, t=50°C)
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Storke in §—

Flow in L'min +

Flow in L/min -+

Transient functions with stepped form of electrical input signals
Signal change in %

100 00— 100
90 =
80 /,—-— |l
7 / e 0—1 . \
o \
&0 Wl
50 / — 1] 50 \
su i \
wn L 0—2 KA\
AN
0 60 120 180 240 300 0 40 80 120 160
Time in ms—
Performance limit, nominal flow 30 Limin
L P~A /BT
w or
P—=B /AT
50 — 7
20 -~ ;
2
10 1
0 5 10 15 20 25 30
Valve pressure differsntial in MPa—~
Performance limit, nominal flow 60 Limin
100
90 P—4& /B—T
or
0 P—~B JA—T
0 ]
o0 |-/
_______'—'__—— 6
/- :
| - 4
20 — ] g
10 1
0 5 10 i5 20 %5 30

Valve pressure differantial in MPa—

1. Command value = 40 %
2. Command value = 50 %
3. Command value = 60 %
4, Command value = 70 %
5, Command value = B0 %
6. Command value = 90 %
1, Command value = 100 %

If the performance limits are exceeded then flow forces occur which
lead to uncontrolled spool movements.

NS 10
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Unit dimensions: NS 6 Dimensions in mm

? 1) () (&)
TN | ﬁ K €
| \n‘

= I
—— |zl / '

66 69 \ 44 .
1435 \

201

13

(L 1

47

i

'@@} S5

23

\
K6/1)
0.3 7 016 Max
-

\
";\ Leh P~ 5[0.01/100mm

iy
S | e 8 o v __
g 1 ﬁ] < 7 Requied surface finsh of
¢ = & ] = ' mating piece
= =
= e
Valve housing
2 Proportional solenoid "a" Subplates: G341/01(G1/4"}
Proportional solenoid "b" G342/01(G3/8"
4.1  Plug-in connector "A” G502/01(G1/2™)
Plug-in connector "B” Valve fixing screws: 4- M5 x 50{GB/T70.1); Mg = 8.8 Nm
5 Mameplata
6 O-ring 9.25X1.78 (ports PLABT)
7 Plug for valves with one solenoid
(2 switched positions, versions EA or WA)
a Space required to remove the plug-in connector
=] Machined valve mounting surface
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Unit dimensions: NS 6 Dimensions in mm

2 i
yany
4\__/0
@
[ 1] L
/::ZI::“ =
&
N/ |«
\«___
44
50 1435 \
Y 201 \
G s
(1)
S 4.
% 21.8
\| [T-s] s
i
| 103 7.6 hax
A — 10y
S INE 2 l
J L
= L3¢ {)4/ L : . .
G \ .= : o Requied surface finish of mating
P . = fréc
b — !
! g
=
1 Valve housing Subplates: G341/01(G1/4")
2 Proportional solenoid "a" G342/01{G3/8")
3 Proportional solenoid "b" Gh02/01{G1/2")
4 Plug-in connector, separate order Walve fixing screws: 4 - M5 x 50(GBT70.1); My =59 Nm
5 Mameplate
g O-ring 9.25X1.78 (ports P, A, B, T)
7 Plug for valves with one solenoid
(2 switched positions, versions EA or WA)
8 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

40

&
.
) 113._

! 20.8

7.5
27,

= _4-Mb/1 =[0.01/100mm|

KW e
\ / %
pl Required surface finish of
\ St (“ AN mating piece
& [Py e
& T ‘
* <

N, B1lmax

1 Yalve housing Subplates: GGE6/01(G3/8")

2 Proportional solenoid "a" GE7/I0NHGT2")

3 Proportional solenoid "b" GEIY01{GI4")

41  Plug-in connector "A" Valve fixing screws: 4 MG x 40(GB/T70.1); M,=15.5 Nm

42  Plug-in connector "B”

5 Nameplate

8 “alve bleed screw
MNote: The valves are bled before delivery.

7 O-ring 12X2(ports P, A, B, T)

8 Flug for valves with one solencid (2 switched
positions, versions EA or WA)

2] Space required to remove the plug-in connector

10 Machined valve mounting surface
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Unit dimensions: NS 10 Dimensions in mm

€ 92900 |

#
{_E e i - T *
H= &
0 | >
BN = 2
=
A B f
| | E @E}NI =3
%: —
= I El /| =
= . —F )
107 19.2 68.0
97 L
2111 \
50 | Wk \
® a ()
50.8
313
271
ne.7
3 L-Mo6/12
: ﬁ (50.01/100mn|
P v
N D SN Required surface finish of mating
\| & s 513l e pce
*3} V\
$11nax
1 Valve housing Subplates: GBE/01(G3/E")
2 Proportional solenoid "a" GBTI01(G1/2")
3 Proporfional solenoid "b" G534/01(G3/4"
4 Plug-in connector ,separate order Valve fixing screws: 4 - M8 x 40 (GB/T70.1), M, = 15.5 Nm
5 Nameplate
& Vavle bleed screw

Note: The valves are bled before delivery.
7 O-ring 12X2
(poits F, A B, T)
8 Cover for valves with one solenaid
(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
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ANNOTATIONS :

HUADE AMERICA

CEP : 03162-020 )
RUA HIPODROMO 1445 — MOOCA, SAO PAULO, SP, BRASIL

TEL : (11) 3186-5959
huade@huade.com.br
www.huade.com.br
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