NO. HL-EN-4WRLE10, 16, 25, 27...L.4X 01/2025

Pilot operated
proportional
directional valves

Type 4WRLE

Sizes 10 to 27
Up to 350 bar
Up to 600L/min
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Features

- Pilot valve NG6, with control spool and sleeve
in servo quality, actuated on one side, 4/4
fail-safe position whenswitched off

- Control solenoid with electrical position
feedback and electronics for position
transducer (Lvdt DC/DC)

- Main stage in servo quality with position
feedback

- Pilot operated 4/3-way servo solenoid
directional control valves NG10 to NG27
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Function and configuration

Construction Functional description

The valve consists of three main assemblies: When the control solenoid is not actuated, the

- Pilot valve (1) with control spool and sleeve, control spool is held by springs in the fail-safe
return springs, control solenoid and position, and the main stage spool remains in its
inductiveposition transducer spring-centered mid position.

- Main stage (2) with centering springs In the on-board electronics, the pre-defined setpoint
and position feedback is compared with the actual value for the position of

-On-board trigger electronics (3) the main stage control spool. In the event of an error

signal, the control solenoid is actuated, and the pilot
spool is moved as the magnetic force changes.
3 The flow released through the control cross-sections
causes the main control spool to move. The spool
DIjE stroke is controlled proportionately to the setpoint
1

of 0.5...10V between 20...100 %.
If the input setpoint is < £0.5V, the control spool is
held in the springcentered, overlapped mid position.

Power failure

2 . _—
o In the event of a power failure or an open circuit,
: L T the onboard electronics cut off the electricity to the
=N > 7 control solenoid and the pilot spool moves to the
({7t ooy fail-safe position, relieving the control oil chambers
I == of the main stage. The main stage control spool is
held by springs in mid position.
Type 4WRLE 10 ...-L4X...
Symbols
Type 4WRLE...-L4X...E. Type 4WRLE...-L4X...
GG G/T6
AB NN AB NN
éﬂz V] M 4
a |b a ‘ |b
P'T Y PT YiX
Type 4WRLE . -L4X..T. Type 4WRLE...-L4X...ET.
G /TG GG
AB nl/n AB nl/n
ﬁz\q ‘ ﬁz\z 4
a Ib a b
PT X p'T
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Directional valve | Type 4WRLE

Hydraulic components | Hengli hydraulic 03 /16

Ordering code
I [ I
4WRL| E T Lax { G24 I/ *
With on-board Furthell' information
electronics =E in plain text
NG10 10 V= FKM seals
NG16 =16 No code = NBR seals
Eg;? » B i? Interface
Al=  Command value input =10V
Control spool symbols CEEL F1=Command value input 4 to 20mA
K31= Without plug-in connector
ppi Z31= With plug-in connector
AB A pe-, we- Pilot oil supply and drain
=TT = No code = Pilot oil supply external
& s 4
‘X TTH’”H‘ ‘X‘HHH Pilot oil drain external
PT PT E= Pilot oil supply internal,
AB A‘B‘:W’Wl' Pilot oil drain external
IO Of ET= Pilot oil supply internal,
‘X T\HHU ‘X‘HHH Pilot oil drain internal
PT PT v T= Pilot oil supply external,
2 Pilot oil drain internal
Jas Jus
DAXIHEAT DX
—E4 Power supply
Aﬁ _ Aﬁ\ _ of trigger electronics
D) At 1 N R D v 1 G24= +24VDC
PT T Lax = Unit series 40 to 49
AA)\ E?( _ _ A\(E?( i (installation and connectiondimensions unchanged)
XINTHEHES  (XTHIT] —
N i Flow characteristic:
AB AB =Q3- M= Progressive with linear fine metering
GBI = (Only for symbol Q3), other sizes available upon request
DANHEIHEY DA L= Linear
PT PT
[ Transitional symbols Nominal flow rate at 10 bar valve pressure difference
With symbols: (5 bar per metering notch)
El-, E4-, W1-, W4-, W8-, V1-: NG10 |100 L/min
P—A:qv  B—T:qv/2
P—B:qu2 A-T:qv NG16 200 L/min (Only for symbol W6- and W8-)
250 L/min (Only for symbol E. E1. V. V1-and Q3-)
Y NG27 is a high-flow version of NG25, NG25 350 L/min (Only for symbol W6- and W8-)
Eq‘;'it:ft’a’;f and T have ®32 mm in the 400 L/min (Only for symbol E. EL. V. V1-and Q3-)
Contrary to standard 1SO 4401-08-08-0- NG2T 430 L/min (Only for symbol W6- and W8-)
05, ports P, A, Band T may be drilled to 600 L/min (Only for symbol E, E1. V. Vi-and Q3-)

max. ®30 mm in the control block.
These valves therefore offer higher flow
rates Qu: Qg
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Directional valve | Type 4WRLE

Technical data
General NG10 [NG16 [NG25 [NG27
Design Spool type valve, pilot operated

Construction

Servo solenoid directional control valve NG6,
with position controller for pilot valve and main stage

Type of mounting

Subplate, mounting hole configuration NG10...27 to ISO 4401-...

Installation position Optional
Ambient temperature range °C -20...+50
Weight kg 8.35 [10 |18 |18

Vibration resistance, test condition

Max.25g, shaken in 3 dimensions (24 h)

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

Pressure fluid

Hydraulic oil to DIN 51524...535,
other fluids after prior consultation

Viscosity Recommended mm?*/s | 20...100
range Max. permitted mm?/s | 10...800
Maximum permissible degree of contamination of 1
pressure fluid. Purity class to 1SO 4406 (c) Class 18/16/13
Flow direction See symbol
Nominal flow at A p =5 bar per notch ? |L/min see ordering code
Ports P,A, B
M ki External control oil inlet bar 350 350 ‘350 ‘ 280
rae);.svt\llfer e Ports P, A, B bar 280
P Internal control oil inlet
Ports T, X, Y bar 250
!\/Ilw. _control 0|"l pressure bar 10
in "pilot stage
Que L/min  |170 450 900 1000
Qu pilot valve Ap =35 bar L/min 4 12 24 24
Leakage of pilot valve at 100 bar L/min  |<180 <350 <500 <500
Leakage of main stage .
(symbols "E") at 100 bar L/min  |<0.25 <0.4 <0.6 <0.6
Static/Dynamic
Hysteresis % <0.1, scarcely measurable
Manufacturing tolerance for Q. % =10
0,
. atX = 100 bar 0...100 % |25 26 32 32
E)erssF)iorr::Tcth;r? . 0..10 % |14 15 18 18
& B atx e 10 bar 0...100 %85 80 120 120
0..10 % |50 30 50 50

Switch-off behavior

After electrical switch-off: pilot valve in fail-safe.
Main stage moves to spring-centered "mid position"

Thermal drift

Zero point displacement < 1% at AT = 40°C

Zero adjustment

Adjustable £5% via valve amplifier

! The purity classes stated for the components must be complied with in hydraulic systems.
Effective filtration prevents problems and also extends the service life of components.
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Directional valve | Type 4WRLE

Technical data

Hydraulic components | Hengli hydraulic 05/16

Electric pilot valve NG6, trigger electronics integrated in the valve

Cyclic duration factor % 100 ED
Degree of protection IP 65 to DIN 40050 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Power supply 24V DC
Terminal A: min. 21V DC/max. 40V DC
Terminal B: 0V Ripple max. 2V DC
Power consumption 40 VA max.
External fuse Ae 2.5
Input,"Standard"version Differential amplifier, R;= 100 kQ
Terminal D: U® 0..tx 10V
Terminal E: (%

. ) D—B
Max. differential input voltage at OV EoB max. 18V DC
Test signal, "Standard" version LvDT
Terminal F: Uy 0.+ 10V

Terminal C:

Reference 0V

Protective conductor and screen

See pin assignment

Recommended cable

See pin assignment
Up to 20m 7X0.75mm’
Up to 40m 7 X 1mm?

Calibration

Overlap and P-A at +8V, calibrated at the factory,
see valve characteristic curve
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Electrical connection

Supply 24V = —
_— Logic |
Signal: 0...+/-10V lor2 |<—>|
—_— n Stage [ |
LVDT Sign.: 0...+/-10V LVDT Sign,
S ] +=10V
NG6/10
Version : Standard A Stroke
\ / //Sign.
Main stage
P-A
P-B
DC/DC LVDT
-10V... OV... +10V Signal: +/-10V
Important:

Pilot operated 4/3-way servo solenoid directional control valves with positive overlap perform their function in open or
closedloop-controlled axes and have approx. 20 % overlap when switched off.This condition does not constitute an active
fail-safe position.

For this reason, many applications require the use of "external check valves" or certain sandwich-mounted valves, which
must be taken into account during the On/Off switching sequence.

For electrical data, see page 05/16

o
‘ } MD‘I]JH 1 Control
1 i I 2Provided by customer
jﬂm ‘ 3 Plug-in connector
ﬁr 4 Valve
k4 5 Connecting surface

ﬁ 6 Provided by Lixin

| 2 { 6 |
Technical data for the cable
Version: - Multi-core wire Supply voltage 24 VDC,om
- Litz wire structure, extra fine wire
according to VDE 0295, class 6 If the value falls below 18 VDC, a fast shut-down
- Protective earthing conductor, takes place internally, comparable with "Enable OFF".
green-yellow
- Cu shielding braid Also with version "F1":
lp.e = 3mA, valve is active.
Number - Determined by the valve type, loe < 2mA, Valve is deactivated.
of wires: connector type and signal
configuration Electric signals taken out via control electronics
(e.g. actual value) must not be used for switching
Line @: -0.75 mm? to 20 m of length off safety-relevant machine functions!
- 1.0 mm? to 40 m of length (see also the European standard "Safety
Outer@: -9.4..11.8 mm requirements for fluid power systems and
-12.7..13.5mm their components - Hydraulics", EN 1SO 982)
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On-board electronics

Block diagram/pin assignment
Version Al: Uy 10V

257 44y
A A:'iov Supply
B Supply zero
N C bt +—— Referencezero’
100k D

< Command value
E i
F——————- 3 Yo 0...+/-10V
Differential + .
amplifier IS Actual value 0...+/-10V

= Grounding conductor

V\; Screening

-
|
|
+ N
0—» Do not connect with the supply zero!

|
ref.0 - N
+15V:- 04F+10V7 e
) ... 10Ve-»i - . .
signal | L | Signal valve position
4‘ AB
UDE T
0..+10V LL@
AB
U — —
s o L[PBT]J
v U AB
ooy | DXL

4/3-way servo solenoid

u directional control valve
Pin assignment 6P+PE
Al: U, * 10V (Ri=100KQ)
[ e
7\ A A +24V
- Us OV ;o B ov
3 [ C oVint.
+/-10V (Signal) | | D Diff ) n
<= Test { mmp U; oV (Signal) f / £ ifferential amplifier
P F JE— LVDT
Pr:)tective SL ‘\ / sL Tk *+/10V
grounding NS | ] 1
conductor 1
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Integrated electronics

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

Directional valve | Type 4WRLE

25R¢ 124y
N Supply
+Uy Supply zero
+15V r Loop |
-15v l Fe
R, = IDE 4...20mA
2000,
Fo ] Differenti Testl
, |er§n_t|al 7.20mA 1 4.20mA
| | T amplifier % - — A m
} Lﬂ H 8 ! 9 } i — = Grounding conductor
b 1 :
| l T Screening
R | P
\ i T 1+
+
} + PID
\ "_.. bl Pilot control
(um © WMain stage | 1lot contro
- " [ > J’ stage
0..£10v *Hw/f I \L Signal | valve position
DE I
T ~_ - 12...20mA LL@
T I _AB
DE
S EXQ E 12mA L[PB;J
AB
U loe N
4..12mA PT
1]
S 4/3-way servo solenoid IDE$2mA, Valve inactive
U directional control valve

Pin assignment 6P+PE
Fl:l,¢ 4...20mA (R,,=200 Q)

valve

AN A 24V
—_— U, oV an B ov
Y
. N 5 - R=00 1
<—Test D i =P [=4..20mA { <« OUT: D) E [j
R,=200Q | “.___ P F 4..20mA » 4 LVDT
(max.5000) Protective _ SL ‘\ / SL
grounding } ,,,,,,,, N L 1

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

Flow rate - signal function  Q=f(U;) Control spool with asymmetric metering notches
Symbol E,W (Qa: Qs=1:1) Control spools with asymmetric metering notches are
E1,W1(QuQs=2:1) available in a ratio of 2:1 for the purpose of adaptation to

differential cylinders.

Flow in mid position, "leakage oil

100% — P-A pressure relief"With symbol "E",

%0 AB 7] AB BT leakage oil in the two work chambers
60 AN, BT2:1) A and B of the control piston gives
%’ 40 ﬂ;l:' rise to a build-up of pressure in A or
T 2 B, which then causes a connecting
ER ¢ A2 cylinder to drift out of position.
T 20 5 ] In many cases, the "W" symbol is a
-40 @i . better solution. With a setpoint of
-60 Als "0", the control piston moves into
80 by %’Vix‘i iﬁ ﬁm th.e ov'er—lap.p‘ed mid posit!on. In
-10_0;(/)00%_ e PITIY X thI.S mid position, pressure is then
relieved from ports A and B with 1%
Stroke (%) +0.5% QN to T. This also supports the
ngé—r'n—gwﬂot function of external check valves.
i R L
(A)>-10v-8 6 42050 052 4 6 810V
®>10vs 6 420 2 46 810V
Symbol E4, W4 (Qu: Qe=1:2) Control spools in a differential circuit
In order to produce differential circuits, valve spools with
100% E— P-A a 4th position are available. It is sufficient to install a non-
% A8 []ae AB 1 X -
return valve in the consumer lines.
60 et Hlor P 7 In addition, a control spool (symbol) with internal B-P
o 40 connection is employed for certain branch-oriented
% 20 solutions. However, we recommend that you consult
3 o0 > Hengli hydraulic with regard to these special symbols, as
T 20 S a simulation or knowledge of this type of system is usually
40k | required.
60 AT
-80 ‘
0 G0%-30 -60 40 20 0 20 40 60 80 100% ﬂ;l:
Stroke (%)
1 ) 1
el e | —
(W>-10v8 -6 4205 0 052 4 6 8 10V Als
L i i i i i i i i i 1 F]
®*>10v8 6 42 0 2 4 6 810V S ll
A with ramp 1

B without ramp
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Characteristic curves (measured with HLP46, 9,,=40°C 5°C , Ap=5 bar/control edge)

Flow signal function

Flow characteristic "L"

Symbol V,V1- Symbol E1,E1-W6,W8-
a«[%] qv[%]
100 100
. Y o L
4
60 /A 50
oA LA 1P-A;B-T (L:1) 0 LA 2
M4 % 28-T(2:1) N W~
, 3P-B(2:1)
4 P-BA-T(1:1);
< =20 -20
e ! > Step compensation p /'
T T T “0
V -60 -60
/ 8 -80
q bt 4
100 -100
q, [%] a, [%]
UeV] f o ——————— UoelV] A,
10-8-6-4-202 46 810 =1
off o emA -100 -80-60-40-20 0 20 40 60 80100
<2mA4'.0 LI B N 1|2 L B B 2|0 oe[mA] «Strokein %—

UoeV] - uxlv]
-10-8-6-4-2-050052 4 6 810

off loe[mA]

<2mA 4055 7.0 86 101116 12 12.413.915417.018.5 20

Flow characteristic "P"

Symbol V, V1- Symbol E1,E1-, W6, W8-
qv[%] qv[%]
100 100
oV l had l
o W 1P-AB-T (1:1) :: 7 2
o v4y -A;B-T (1:
2ol LA 2B-T (2:1) 20—
[ T 1] 3P-B(2:1)
A EE 4P-B; A-T(L:1) F 11 1
/ -20 =20
3 /l 7 -40 1)Stepcompensation 3 / 49
.60 60
80 e 10%qv 7 80
4 ~100 -100
q, [%] q, [%]
UeeV] gt UaelV] S
- - - - . T T T T T T T T T T 1
off 1086420246810 -100 -80 -60-40-20 0 20 40 60 80 100

————+—+—+—+—+—+ I=mAl
<2mA 4.0 12 20

«Stroke in %—
UoeV] A+ uslv]
-10-8 -6 -4 -2-0.50052 4 6 810
Off o Iolmal
<2mA 40 55 7.0 8610111612 12.413915417.0185 20
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Directional valve | Type 4WRLE

Characteristic curves

Flow signal function
Flow characteristic "M"

Symbol Q3,version"100"

125
,l
100 PN /
\
N 2 1
Y M
f=
£ N
= 50
: ) /
3]
0 Il 4
-100%%s 0° 100
«Stroke in % —
Uoe V] —————————+— Uex[V]
-10-8 -6 -4 -2 0 2 4 6 8 10
Symbol Q3,version "400"
500
—T1
400
7 d i
f=
£ 4
£ 300 /{ /
z /
3 200 /
[T
/
100 ] N
o NI/
-80l 05
10015 strokein 9% — 100
Uoe V] ——————F+———+— Ve[V
108 -6-4-202 46 810
1 P-A 3 P-B
2 B-T 4 A-T
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(measured with HLP46, 8,,=40°C +5°C , Ap=5 bar/control edge)
Symbol Q3,version"250"
300 P
250 1
4
t 200 2 1(2
f=
E 150 A\
f=
'z 100 / \ /
©
[’
50
3[/ \
Y
-80
100 15 03 100
«Stroke in % —
UnelV]  ———+—+—F+—+—+—+—+—UnlV]
-10-8 6 -4 -2 0 2 4 6 8 10
Symbol Q3,version "600"
700
600 Lt
1 500 Y& > Vil
£
E \
= 400
kS A /
= 300
]
[
200 /
100 \ /
3 N /
/
-80 | 05
100 75 strokein % — 100
UoeV]  ———+—+—+—+—+—+—+— UnelV]
10-8 6 4-20 2 46 810
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Unit dimensions (Dimensions in mm)

NG 10

~

—

o~

Machined valve mounting surface
= 79 61.9 -
— [t
N P &
. X LY Y1y <.
1 Pilot controlvalve {2} B & gt”ﬁ} °
2 R-ring9.81X1.5X1.78 (ports P, A, B, T) TA LL:] A
3 On-board electronics M6/12| 3=
4 Main valve 32
5 Inductive position transducer (main valve) 16.7
6 Nameplate 37<2—37>
7 R-ring13X1.6X2, portsA,B,P, T 505
8 R-ring11.18X1.6X1.78, ports Xand Y 54
9 Plug-in connector not included in delivery
(order separately) (7 To01/100mm]
0.8;

Valve fixing screws:
4- M6X451S0 4762-10.9; M,=13.5Nm Required surface finish

of mating piece
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Unit dimensions (Dimensions in mm)

NG 16

115

262.5 / /

| —w

46.6

49

96

D ke [

34
M» PH7TY |

BRI .

L i = ¥
27 ™ im‘ ®3
7 154 94
| 297
|
5 8 7 6 4
Machined valve mounting surface
1 Pilot control valve ‘Q}T{} ¥
2 R-ring9.81X1.5X1.78 (ports P, A, B, T) X o
B < ool
3 Onjboard electronics Ql ’i\@\ Bl v Bl B
4 Main valve Uilg & |
5 Inductive position transducer (main valve) 53 NRC [
= =l
6 Nameplate 34.1
7 R-ring22.53X2.3X2.62, ports A, B, P, T 2%9 4XM10
8 R-ring 10X2X2, portsXand Y 76.6
9 Plug-in connector not included in delivery 88.1
(order separately) 1016 2X M6
[£710.01/100mm]
0.8

Valve fixing screws:

2-M6X601S0 4762-10.9; M, =14 Nm Reali -
equired surface finish

4- M10X601SO 4762-10.9; M, =60 Nm of mating piece
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Unit dimensions

NG 25

Directional valve | Type 4WRLE

(Dimensions in mm)

257

Pilot control valve

R-ring 9.81X1.5X1.78 (ports P, A, B, T)
On-board electronics

Main valve

Inductive position transducer (main valve)
Nameplate

R-ring 27.8X2.6 X3, portsA, B, P, T

R-ring 19X3X 3, ports Xand Y

Plug-in connector not included in delivery
(order separately)

O 0o ~NO U WN =

Valve fixing screws:
6- M12X 60 1SO 4762-10.9; M, =100 Nm

0760

Machined valve mounting surface
76.8

— 2 e

\
© -
S T LT

T P|Y

&
nt & 4{} )5\

46

17.9

173

6XM12

N
©
()

ot

3
1
94.3
100.6
112.5
130

(= 0.01/100mm

Required surface finish
of mating piece
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Unit dimensions (Dimensions in mm)

NG 27

2
S
5 |
|
4
Machined valve mounting surface
76.8
1 Pilot control valve 4 {}{} i
2 Rring9.81X1.5X1.78 (ports P, A, B, T) T PYL il
3 On-board electronics . S N g . S
4 Main valve 1;5 Nahalis
5 Inductive position transducer (main valve) 29.2 6XM12
6 Nameplate —5—37;
7 R-ring 34.52X3.53X3.53 (ports A, B, P, T) 94.3
8 R-ring 19X3X3, ports X and Y L0
9 Plug-in connector not included in delivery 130
(order separately)
[57]0.01/100mm|

0.8;
Valve fixing screws:

Required surface finish

6- M12X601S0 4762-10.9; M, =100 Nm of mating piece
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