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Company Profile @

Through 30 years of continuous dedication and innovation, Hengli has developed from a hydraulic
cylinder manufacturer to a leading comprehensive enterprise integrating hydraulic components,
precision castings, pneumatic components and hydraulic system solutions. Today Hengli is the
benchmark hydraulic solution provider, serving over 2000 top customers worldwide.
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Hengli Mexican facility was
incorporated in Monterey.

2020

Establishment of market service
department in India.

Subsidiaries in American and Japan established.

2018 Acquired Shanghai Lixin Hydraulic Co.,Ltd.
Hengli has acquired the Japanese Hengli casting factory established and started
hydraulic parts manufacturer- Hattori production of precise hydraulic castings.
i Seiko Co., Ltd. 2012
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Hengli US factory Started the strategic Developed multi-way valve and plunger
(located in Chicago) cooperation with HAWE,  variable pump for 8T excavators.
builtand putinto and financed InLine Jiangsu Hengli Hydraulic Technology
operation. Hydraulik GmbH. Co., Ltd. established.
2011

Hengli cylinders production base in Wujin
industrial zone was established.
Hengli was successfully listed on Shanghai

Stock Exchange.

Started developing and Hengli Hydraulic Cylinder Co.,Ltd established

manufacturing large cylinders for and started mass production of excavator

ports and metallurgical equipment. cylinders and tailor-made cylinders .
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Wuxi Hengli Hydro pneaumatic Development of high Approved supplier of Caterpillar,
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Hengli Hydraulic Co.,Ltd.

« Sheis the world's leading cylinder
production base.

« Total Investment: 230million USD.

* Building area: 290,000 square meters.

* Annual Capacity: 1100K pcs excavator
cylinders, 240K pcs customized
cylinders, and 3K pcs ceramic coating
rods.

Lixin Hydraulics Co.,Ltd.

e Started in 1967, Lixin is one of the
earliest manufacturers for hydraulic
elements and systems.

* Introduced Rexroth's technology in
1984 which enabled us to produce
Rexroth's series pressure, flow and
directional, and various hydraulic
systems.

Hengli America Co.,Inc.

« Established in 2012, in Chicago,
speed up the development of the
North America Market.

* Building area: 4,300 square meters.

[

Hattori Seiko Co., Ltd.

« Started in 1947, in Japan.

« Building area: 13,500 square meters.
« In 2018, Hengli has acquired the

Hengli Hydraulic Technology Co.,Ltd.
« Total Investment: 300 million USD.

« Building area: 400,000 square meters.
 Annual Capacity: 600K pcs industrial

directional valves, 200K pcs mobile
machinery control valves, 600K pcs

pilot control devices, 300K pcs piston
pumps, 150K pcs piston motors, and
various integrated hydraulic systems.

Hengli Pneumatic Technology Co., Ltd.
* Established in 1990.

* Building area: 34,000 square meters.
 Annual Capacity: 300K pcs pneumatic

actuation and control components,
250K pcs pneumatic control valves,
100K pcs processing and control
pneumatic integration systems.

Japanese hydraulic parts
manufacturer-Hattori Seiko Co., Ltd.

Hengli Hydraulic Casting Branch Company

* Total Investment: 260 million USD.
* Building area: 118,000 square meters.
* Annual Capacity: 75k tons of casting.

Hengli Cold-drawn workshop

« Building area: 20K square meters.
« Annual Capacity: 60K ton cold-drawn
tubes.

InLine Hydraulik GmbH

« Founded in 1973, produce high
performance axial piston pumps.

« Located in Berlin, Germany.

« Building area: 8, 500 square meters.

« Nov 2015 Hengli a global strategic
partnership agreement with HAWE and
acquired InLine Hydraulik company.

Hengli Hydraulic India Co., Ltd.

o Established in 2020, in India.

« Total Investment: 77 million USD.

« Building area: 60,000 square meters.

« Support speeding up the globalization
progress of the construction machinery
OEM customers.
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6.1

Proportional pressure

relief valve

Type DBET...L5X

NG 6
Up to 350 bar
Up to 2 L/min

Contents

Function and configuration
Ordering code

Technical data

Electrical

Characteristic curves

Unit dimensions

02
03
03
03
04-05
06

Features

-Direct actuated valve for the limitation
of a system pressure
-For subplates: Porting pattern to ISO 4401-03-02-0-05
-5 pressure stage
-Control electronics for type DBET:
Matching electronic amplifier VT-2000 or
plug amplifier VT-SSPA1-...-L2X
(separate order)
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02/06  Hengli hydraulic | Hydraulic components Proportional pressure valves | Type DBET...L5X

Function and configuration

The type DBET proportional pressure relief valves are remoted controled valves with poppet valve
design and are used to limit the pressure of the system. They are actuated by a proportional solenoid.
With these valves, the system pressure to be limited can be set infinitely in relationship to the electrical
command value.

These valves mainly consist of the housing (1), a proportional solenoid (2), the valve seat (3) and the
valve poppet (4).

The proptional solenoid converts electrical current proportionally into mechanical force. An increase in
the current causes a proportionally higher solenoid force. The armature chamber of the solenoid is filled
with pressure fluid and is pressure tight.

The setting of the system pressure is a carried out command value dependent from the proportional
solenoid (2). The solenoid force pushes the valve poppet (4) onto the seat (3). The pressure present in
port P of the system acts on the valve poppet (4) and thus against the force of the proportional solenoid.
If the hydraulic force on the valve poppet (4) is equal to the solenoid force then the valve controls the set
pressure by lifting the valve poppet off the valve seat (3), and thus permitting pressure fluid to flow from
P to T. The minimum setting pressure is set with minimum control current related to the zero command
value.

]
=il

N

—

P
Symbol
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Proportional pressure valves | Type DBET...L5X

Ordering code

Hydraulic components | Hengli hydraulic 03 /06

| DBET | + L5X:/

Proportional pressure reflief valve |

For external control electronics =No code
Integrated in the valve =E

Series L50 to L59 =L5X
(L50 to L59: unchanged installation
and connection dimensions)

| Further information in plain text

For type DBETE :
Al= Command/actual value 0 to 10V
F1=Command/actual value 4 to 20mA

V=
No code =

FKM
NBR

Up to 50 bar =50 Fortype DBET :
Up to 100 bar =100 Ka= Without plug-in connector
Up to 200 bar =200 Z4= With plug-in connector
Up to 315 bar =315 ] For type DBETE:
Up to 350 bar =350 K31= Without plug-in connector
731= With plug-in connector
Supply voltage: +24VDC =G24
Technical data
. Mineral oils (HL, HLP) to DIN 51 524
Pressure fluid -
Further pressure fluids on request!
. - +80 (NBR
Pressure fluid temperature range °C ;g EZ +§g EFKM;
Viscosity range mm?/s | 15to 380
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15, 1ISO4406
Operating pressure (port P) bar 350
Max. set pressure bar 50; 100; 200; 315; 350

Min. settable pressure

see characteristic curves

Min. settable pressure at 0 command value

=Min. settable pressure

Return pressure (port T) bar Separate and at zero pressure to tank
Max.Flow L/min 2

Linearity + 3.5 % of max. settable pressure
Hysteresis

(See setting pressure characteristic curve)

+ 1.5 % of max. settable pressure

Repeatability

< & 2 9% of max. settable pressure

Switching time ms 30 bis 150 (system dependent)
Electrical data

Supply voltage 24V DC

Min. control current mA 100

Max. control current mA 800

Coil resistance

5.5Q Cold value at 20°C ;
Max. warm value: 8.05Q

Duty

Continuous

Electrical connections

Plug-in connector to DIN EN 175301-803/1SO 4400

Valve protection to DIN 40 050

IP 65

Amplifier

VT-2000 or VT-SSPA1-...-L2X
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04/06 Hengli hydraulic | Hydraulic components

Characteristic curves

Proportional pressure valves | Type DBET...L5X

(measured with HLP46, 8,,=40°C +5°C)

Pressure in port P in relation to the command value (q,=0.8 L/min)
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Proportional pressure valves | Type DBET...L5X Hydraulic components | Hengli hydraulic 05 /06

Characteristic curves  (measured with HLP46,9,,=40°C +5°C)
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06/06 Hengli hydraulic | Hydraulic components Proportional pressure valves | Type DBET...L5X

Unit dimensions (Dimensions in mm)
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Valve fixing
screw hole
1 Proportional solenoid
2 Valve housing ®
3 Name plate
4R-rings 9.81X1.5X1.78 2x®7.6max E §
5 Space required to remove the plug-in connector
6 Blind counter bore
{£5]0.01/100mm |
Valve fixing screws: 08
4-M5x30 GB/T 70.1-10.9; LT
equired surface Tinisi
Tightening torque, M, =8.9 Nm of mating piece
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6.2

Proportional pressure

relief valve

Type DBETX...L1X

NG 6
Max pressure 315bar
Nominal flow 1L/min

Contents

Function and configuration
Technical data

Ordering code

Symbols

Characteristic curves

Unit dimensions

02
03
04
04
04
05

Features

- Direct operated valves for limiting
system pressure

- Adjustable by means of the solenoid current,
see performance curve, Technical data and
selected valve electronics

- Pressure limitation to a safe level even with
electric failure (solenoid current I > Imax)

- For subplate attachment, mounting hole
configuration to ISO 4401-03-02

- External trigger electronics with ramps
and valve calibration (order separately)
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02/06  Hengli hydraulic | Hydraulic components Proportional pressure valves | Type DBETX...L1X

Function and configuration

Type DBETX proportional pressure relief valves are remote controlled (pilot) valves in conical seat design.
They are used to limit system pressure. The valves are actuated by means of a proportional solenoid.
The interior of the solenoid is connected to port T and is filled with pressure fluid. With these valves, the
system pressure that needs to be limited can be infinitely adjusted by the valve amplifier electronics in
relation to the solenoid current, at an oil flow < 1L that is as close as possible to constant.

Basic principle

To adjust the system pressure, a setpoint is set in the trigger electronics. Based on this setpoint, the
electronics control the solenoid coil(1) with regulated PWM (pulse-width-modulated) current. The
proportional solenoid converts the current to a mechanical force, which acts on a main spring(2)
by means of the armature plunger. An "additional" spring(5) between the cone(3) and the seat(4)
contributes to stability and a minimal residual pressure. The spring force acting on the cone and the
pressure in the valve seat balance one another at a constant oil flow (0.7...1L/min). The "pmax" pressure
stage is determined by the cone and seating bore configuration.

Pressure limitation for maximum safety

If a fault occurs in the electronics, so that the solenoid current (Imax) would exceed its specified level in
an uncontrolled manner, the pressure cannot rise above the level determined by the maximum spring
force.

Type DBETX...-L1X/...
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Proportional pressure valves | Type DBETX...L1X

Technical data

Hydraulic components | Hengli hydraulic

General

Construction

Poppet valve, direct drive

Actuation

Proportional solenoid without position
control, external amplifier

Connection type

Subplate, mounting hole configuration
NG6 (ISO 4401-03-02-0-05)

Mounting position Optional
Ambient temperature range °C -20...+50
Weight Kg about 2.1

Vibration resistance, test condition

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

Hydraulic (measured with HLP 46, 3,,=40°C £5°C)

Pressure fluid

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

) . recommended mm?/s | 20...100
Viscosity range - 3

max. permitted mm?/s | 10...800

Pressure fluid temperature range °C -20...+80

Maximum permitted degree of contamination of
pressure fluid Purity class to 1SO 4406 (c)

Class 18/16/13

Direction of flow See symbol
Max. set pressure (at Qmax.=11/min) |bar 50 80 180 250 315
Minimum pressure (at Qmin.=11/min) |bar 2 3 4 5 8
Max. working press. bar Port P: 315
Port T: 250
Max. mechanical pressyre limitation bar <55 <85 <186 <958 <35
level, e.g. when solenoid current I>l,,,,
Static/Dynamic
Hysteresis % <4
Response time 100% signal change ms On <60/ 0ff <70
Range of inversion % <3
Electrical
Cyclic duration factor % 100 ED

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection

Plug-in connector to DIN EN 175301-803/1SO 4400

Power

24VDCnom

011
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04/06 Hengli hydraulic | Hydrau

Ordering code

lic components

Proportional pressure valves | Type DBETX...L1X

DBETX —

: LlX:/ |GZ4+ 8 | N | Z4

v

Proportional pressure
reflief valve

Further details
in the plain text

No code=

Vv = FKM

NBR

Electrical connection
Without plug-in connector
With plug-in connector

Manual auxiliary override

Solenoid type(current)
Solenoid current 0.8A max.
Solenoid current 2.5A max.

Series L10~L19 =L1X
Max. pressure stage
up to 50 bar =50
up to 80 bar =80
up to 180 bar =180
up to 250 bar =250
up to 315 bar =315
Voltage supply of trigger electronics
24V DC =G24 8=
25=
Symbols
For external trigger electronics
Pr—=
== !
E 1 L_J
T

Characteristic curves

Pressure in port P as a function of the setpoint

Nominal flow Q,om=1L/min

(1
(2
(3
(4

Zero adjustment
Sensitivity adjustment
Version: U¢g=0...10V
Version: 1;=4...20mA

(measured with HLP46, 8,,=40°C =5°C)

/4

P(%

V@)

/.
/4

/Hysteresis <4%

u_®

10 (V)
| | |
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Proportional pressure valves | Type DBETX...L1X Hydraulic components | Hengli hydraulic 05 /06

(nominal dimensions in mm)

Unit dimensions

©
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Fan
N\

13.5 40.5

85

46
|
|
|

Tr ,
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2 X P8max 19
4xM5;10
N | T} Valve fixing screw hole
[Z710.017/100mm P\ & ‘
—| 0 ©
| & ‘ L o
S ‘ &
A P @
Required surfacefinishof the * T o
valve mounting surface )
Installation Dimensions
Mounting surface
1 Valve housing
Valve fixing screws

2 Plug-in connector
3 ldentical seal rings for ports P The following valve fixing screws

and T (O-ring 9.25X1.78) are recommended:
4 Space required to remove the plug-in connector -4GB/T70.1-M5X30-10.9
5 Proportional solenoid - Tightening torque M,=6 Nm
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06/06 Hengli hydraulic | Hydraulic components

China America

+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696
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Proportional pressure valves | Type DBETX...L1X

© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.
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6.3

Proportional pressure
relief valve, pilot operated

Type DBE6X...L1X

Size 6
Up to P 315bar, T 250bar
Up to 40 L/min

Contents

Function and configuration

Ordering code

Symbols

Technical data

Valve with external trigger electronics
Characteristic curves

Unit dimensions

02
03
03
04
05
06
07

Features

—Pilot operated valves (pilot valves) for limiting
system pressure (pilot oil internal only).

—Adjustable by means of the solenoid current,
see Characteristic curve, technical data and
selected valve electronics.

—Solenoid versions Imax =0.8A or Imax=2.5A

—Pressure limitation to a safe level even with
faulty electronics (solenoid current | > Imax ).

—For subplate attachment, mounting hole
configuration to 1SO 441-03-02-0-94.

—Plug-in connector to DIN 43650-AM2 included
in scope of delivery.

—External trigger electronics with ramps and
valve calibration in the following versions/
designs VT-SSPA1-508/516/525-L2X/V0/*
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02/08 Hengli hydraulic | Hydraulic components Proportional pressure relief valve, pilot operated | Type DBE6X...L1X

Function and configuration

General

Type DBE6X proportional pressure relief valves are pilot operated pressure relief valves.

The internal pilot stage in the conical seat version and the main stage in the spool version are located in
the valve body. The valves are actuated by means of a proportional solenoid.

The solenoid is cushioned by restrictors in the armature to aid dynamic stability. The interior of the
solenoid is connected to port T and is filled with pressure fluid. Bleeding is achieved by means of a screw
plug. With these valves, the system pressure that needs to be limited can be infinitely adjusted in relation
to the solenoid current.

Basic principle

To adjust the system pressure, a setpoint is set in the trigger electronics. Based on this setpoint, the

electronics control the solenoid coil with regulated PWM (pulse-width-modulated) current.

The regulated current is additionally modulated with a dither, ensuring low hysteresis. The proportional

solenoid converts the current to a mechanical force, which acts on a main spring in the pilot stage by

means of the armature plunger. The pilot stage is supplied with pilot oil via a bore at < 0.6 [/min. The
“Pmax” pressure stage is determined by the cone and seating bore configuration.

Pressure limitation for maximum safety

If a fault occurs in the electronics, so that the solenoid current (Imax) would exceed its specified level in
an uncontrolled manner, the pressure cannot rise above the level determined by the maximum spring
force.

N
I5

T
5 a0 \
U

Bleeeder plug
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Proportional pressure relief valve, pilot operated | Type DBE6X...L1X Hydraulic components | Hengli hydraulic 03 /08

Ordering code

|DBE6X‘ :—LlX:/ |GZ4:—8|N9| :/ |V|*|

Proportional pressure
relief valve NG6
pilot operated

With integrated electronics(OBE) =E
For external control electronics =No code

Series L10~L19 =L1X

Max. pressure stage

up to 80 bar =80
up to 180 bar =180
up to 250 bar =250
up to 315 bar =315

Voltage supply of trigger electronics

Further details
in the plain text

vV = FKM
No code = NBR

For type DBEGXE

Al= Command/actual value 0 to 10V
F1=Command/actual value 4 to 20mA

For type DBE6XE:

K31= Without plug-in connector
Z31= With plug-in connector
For type DBE6X :

K4= Without plug-in connector
Z4= With plug-in connector

24V DC =G24

N9 =

Manual auxiliary override

Solenoid type (current)
Solenoid current 0.8A max. =8
Solenoid current 2.5A max. =25

Symbols
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04/08 Hengli hydraulic | Hydraulic components

Technical data

Proportional pressure relief valve, pilot operated | Type DBE6X...L1X

General

Pilot stage

Poppet valve

Construction

Main stage

Spool valve

Construction

Proportional solenoid without position control,
external amplifier

Connection type

Subplate, mounting hole configuration
NG6 (SIO 4401-03-02-094)

Mounting position Optional
Ambient temperature range °C -20 E +50
Weight Kg 2.2

Vibration resistance, test condition

Max. 25 g, 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

recommended

mm?/s |20...100

Viscosity range

max. permitted

mm?/s |10...800

Pressure fluid temperature range

°C

-20...+80

pressure fluid Purity class to ISO 4406 (c)

Maximum permitted degree of contamination of

Class 18/16/13

Direction of flow See symbol
Max. set pressure (at Qmax=1L/min) bar 80 180 250 315
Min. pressure (at Qmin=1 L/min) bar 7 8 9 10
Max. working pressure bar Port P: 315
Port T: 250
Max. mechamcal‘pressure limitation level, bar <90 <190 <260 <325
e.g. when solenoid current I>1,,,
Pilot oil flow L/min  |Approx. 0.6
Max. flow L/min |40
Electrical
Cyclic duration factor [% 100 ED

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection

Plug-in connector to DIN 43650/1SO 4400,

M16X1.5(2P+PE)
Valve with solenoid type 0.8A 2.5A
Max. solenoid current Imax 0.8A 2.5A
Coil resistance R20 Q 22 3
Max. powercon§umption at 100% VA 25 30
load and operating temperature
Static/Dynamic
Hysteresis % <4
Range of inversion % <3
Manufacturing tolerance for Pmax % <10
Response time 100% signal change ms On 200 / Off <250
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Proportional pressure relief valve, pilot operated | Type DBE6X...L1X Hydraulic components | Hengli hydraulic 05 /08

Valve with external trigger electronics

Connections and adjustment

P1 -Ramptime

P2 - Sensitivity

P3 - Zero point

P4 - Dither frequency
St1 - Connection terminal
LED - Display Ug

4 I:‘L
]
=

w
P
A

34 o
Bme
Elimky
H
0
N A
Uy

O

Block diagram and pin assignment

10,2..31V (3) K777777777777777777777777777‘!
DC m U |
u, ov(4) B be

PE (5) 7 UB ON ‘
| /?Ramp Frequency .
Diff. -0V (1) |E \
i

@ !
Ul 01V 2D | o |

[100K]-
| |r2000sH

Zero current

@ Version with 0...+10 V signal
@ Version with 4...20 mA signal
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06/08 Hengli hydraulic | Hydraulic components Proportional pressure relief valve, pilot operated | Type DBE6X...L1X

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

Pressure in port P as a function of the setpoint

Prax 100 //
g Zz )
70 /// \‘

60

50 __,//L% ] (1) Zero adjustment

40 / (2) Sensitivity adjustment
3 / (3) Version: Ug=0...10V

20 @

4) Version: 1¢=4...20mA

P, Ca_ 0=

3-5%P_ 0 U@
"0 2 4 6 8 10 )

S

(mA)

44 75 106 138 169 20

Pressure in port P proportionate to the maximum flow of the main stage

Prsx 100

< 90
3

o 80
70

60

50 Set pressure

40 |

30 p'=f(Qepr)

20
10
0

0 10 20 30 40
Q l/min
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Unit dimensions (nominal dimensions in mm)
L A T _ 4
OO 7 s
L 0@ ol
13.5 405 0-ring:9.25X%1.78 for port A,B,Pand T
: 1R

Mounting screw: GB/T 70.1 4-M5X30-10.9 77}; i
Torque: 62Nm | m

80.5

24

1911

fg Py A
’ . . P
Mouting hole configuration: - S+ %
t + |
NG6(ISO 4401-03-02-0-94) o088 e A @@ B
PN E-IRN ‘
sk 5
} + |
\ m
N T vy
08 (5]0.01/100mm 103 135
19
27.8
/
40.5
Required surfacefinishof the 44

valve mounting surface
Installation Dimensions
Mounting surface

021

M16X1.5

Bleeder plug




08/08 Hengli hydraulic | Hydraulic components

China America

+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696

Proportional pressure relief valve, pilot operated | Type DBE6X...L1X
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6.4

Proportional pressure

relief valve

Type DBE(E)/DBEM(E)...30

Sizes 10, 25 and 32
Up to 315 bar
Up to 600 L/min

Contents

Function and configuration

Ordering code

Symbols

Technical data

Proportional amplifier

Electrical connections, plug-in connectors
Characteristic curves

Unit dimensions

02
03
03
04
05
05-06
07-08
09-11

Features

-Sub-plate mounting:

- Porting pattern to DIN 24 340 form E
and I1SO 6264

- For installation in manifolds

-4 pressure ratings

- Max. pressure limitation , optional

- Amplifier type VT-2000
(must be ordered separately)
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Function and configuration

DBE valves are pilot operated pressure relief valves. They are used to continuously set the pressure in
hydraulic systems by electrical signal.

Basically these valves consist of a pilot valve (1) with proportional solenoid (2) and the main valve (3)
with main spoolinsert (4).

Type DBE...

The pressure limit is in relation to the electrical current value and set by the proportional solenoid (2).
The system pressure is applied to the main spool (4). At the same time the pressure is applied to the
spring loaded side of the main spool (4) and the pilot poppet (6) via orifice (5) at the pilot valve (1). If
the hydraulic force exceeds the solenoid force, the pilot poppet (6) opens. Pilot fluid can flow back to
tank and pressure drop caused by the orifices effects the main spool (4). Then main spool (4) opens the
channel from pump to tank.

Type DBEM--
Optionally the valve can be supplied with an additional spring loaded pilot control valve (7) for maximum
pressure safety (redundant pressure safety).

= T , AH}

Eries 2 EEENSS 2
5<] \ 5] 7
3
X A B X A B
A A Y A A Y
Type DBE Type DBEM
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Hydraulic components | Hengli hydraulic 03 /12

Ordering code
T on | I, T
DBE n 30 I/ G24 I/ I/ *
Without maximum Further information
pressuresafety ~ =Nocode in plain text
With maxi fety =M
ith maximum pressure safety V= FKM seals
. No code=NBR seals
Pilot operated =No code Pilot oil drai v
Pilot operated valve with main spool ot oitdrain port
( enter nom. size 30) =C No code=Inch threaded
Pilot operated valve without main spool 2= Metric threaded
(do not enter nom. size) =C For type DBE(M)E:
Pilot operated valve for Al= Command/
remote controlling =T actual value 0 to 10V
F1= Command/
For external control electronics =No code actual value 4 to 20 mA
With integrated electronics (OBE) =E
For type DBE(M) :
. . _ K4= Without plug-in connector
Nom!nal S!ZE 10 =10 Z4= With plug-in connector
Nominal size 25 =20 For type DBE(M)E:
Nominal size 32 =30 K31= Without plug-in connector
Z31= With plug-in connector
Series 30 =30 For type DBE(M)E, Supply voltage:
G24= +24VDC
Max. pressure 50 bar =50 - X A B
_ Y= Pilot oil supply internal and drain external
Max. pressure 100 bar =100 Not for DBE(M)(E)C and DBE(M)(E)T
Max. pressure 200 bar =200 otio ‘tha ¢ mai l
Max. pressure 315 bar =315 I withou m'am spoo
XY= Pilot oil supply external and drain external
(only for with the pilot valve and main spool)
Symbols
B B Y B B V
[ > L LT i Lo
AV A xlly X Yi Al Xy %
10 10 c 10 10 c
DBE20-30/...Y DBE20-30/..XY ~ DBE-30/ DBEM20-30/...Y DBEM20-30/..XY DBEMZ-30/
30 30 T 30 T

DBEC30-30/...Y

025
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Technical data

Proportional pressure valves | Type DBE(E)/DBEM(E)...30

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

. o -30 to +80 (NBR seal)
Fluid temperature range C 220 to +80 (FKM seal)
Viscosity range mm?/s |2.8 to 380
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406
Max.operating pressure
Port AE)B, X Ep bar 315
Max.setting pressure bar 50; 100; 200; 315

Min.setting pressure

In relation to Flow (Q), see characteristic curves

Pressure at zero command value

= min.setting pressure

Return oil pressure port Y \ bar Separate and at zero pressure to tank
setting pressure | Pressure range under Max. safety pressure
50 bar 10-60"%° bar
o et
200 bar 10-220" bar
315 bar 10-340" bar
When rated pressure is 50 bar, between 60 bar and 80 bar
Max. pressure safety When rated pressure is 100 bar, between120 bar and 140 bar
setting condition When rated pressure is 200 bar, between 220 bar and 240 bar
When rated pressure is 315 bar, between 340 bar and 360 bar
Nominal size 10 25 32
Max. flow-rate L/min 200 400 600
Pilot oil (for pilot valve) L/min |0.7to2
Linearity +3.5%
Repeatability <*£2%
with shimmy without shimmy
Hysteresis +1.5% P max
y (200Hz, amplitude 200mAssl) +4.5% P max
Shifting time 30~150ms (undependent with the system)
Electrical data
Power source DC
Min. solenoid current mA 100
Max. solenoid current mA 800
Coil resistance 19.5Q at 20°C , Max. warm value : 28.8Q
Working status Continuous
Max. working enviromental +50°C

temperature

Electrical connection

Plug-in connector to DIN EN 175301-803/1SO 4400

Insulation to DIN 40 050

IP 65

Ampilfier

VT2000
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Proportional amplifier (Can be ordered separately)

- Connections and adjustment

° LI?D ] Q h\ P1 -Ramptime
K [] = P2 - Sensitivity
P3 - Zero point
@ ””””” Z PPN P4 - Dither frequency
D N St1 - Connection terminal
[] ) LED - Display Ug
NS 6

Electrical connections, plug-in connectors

-For type DBE(M)E-30 (with integrated electronics (OBE))

735
For pin allocation also
see block circuit diagram. s \A—H; {
N
Py ]
Plug-in connector to DIN EN 175201-804 u g
6
©
=3
- Component plug allocation
Contact | Interface Al signal \ Interface F1 signal
Supply voltage A 24 VDC(U(t)=21V to 31V)
ppty g B GND
C nc. ?
. . - D +10V, Re>50KQ ‘ 4to20mA, Re>100Q
Differential amplifier input -
E reference potentional command value
F nc. ?

UContacts C and F must not be connected!
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Electrical connections, plug-in connectors

- Block diagram and pin assignment

21..31V(3) T****TUf———fffij
Ug ov@4) B | be ocl vV
PE (5) 7 UB ON
‘ /?Ramp
——¢ J—L

@ Version with 0...+10 V signal
@ Version with 4...20 mA signal

028
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A

,P,E,D‘g

' Solenoid

~
'
I
I
I
|
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Characteristic curves (Measured at 9,,=40°C £5°C , using HLP46)

Operating pressure in relation to the flow DBE10 Min. setting pressure in relation to the flow
350 20
—"]
1 300p— — 1 18 p
= [ — = 16 v
T 250 m— g 14 L
= 200 = = 12 g
o 2 10
3 150 3 8
3 100 ) i
o o
50 5
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Flow (L/min) — Flow (L/min) —
DBE20
350 —— 20
300 /
[ 16 y4
1 250 — 114 4
T 200 p——"1 § 12 e
=3 T £ 10 ~
o 150 s 8
g 100 3 6
8 50 s 5
o o
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Flow (L/min) — Flow (L/min) —
DBE30
350 — =~ 35
300 30
T 250 - — 1 25 /
L — L /
8 00— 8 20 /
3 —— - .
o 150 o 15 //
-
2 100 2 10f—— —
o 50 ° 5
o o
0 75 150 225 300 375 450 525 600 0 75 150 225 300 375 450 525 600
Flow (L/min) — Flow (L/min) —
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Characteristic curves (Measured at 9,;=40°C £5°C, using HLP46)
DBET-30/5 and DBEMT-30/5 DBET-30/10 and DBEMT-30/10
1 60 1 120 o
8 50 - T 100 —|
= o
2 40 s 80 =]
% 30 SN 2 oo -
o =
3 2 = 40 ——
£ 10 g 20
0 020406081012 141618 20 0 020406081012 141618 20
Flow (L/min) — Flow (L/min) —
DBET-30/20 and DBEMT-30/20 DBET-30/31.5 and DBEMT-30/31.5
1 280 + 350
= 240 T 320
8 200 — = S 280
° @ 240
2 160 — 2 200
g 120 = g 160
S S 120
5 & — ER =
£ 40 £ 40
0 020406081012 141618 20 0 020406081012 141618 20
Flow (L/min) — Flow (L/min) —

Inputting pressure/current demand curve type DBE10, 20 and 30/DBET

50 T T 20 T T

45 [-Rated pressur 18 |Rated pressure:
L 40 |- 50bar 7 /4 1 16 |- 100bar V7/4
] /5 = Y/
8 35 W/ § 14 A

’ =

2 30 // o 12 /;/ ’
2 25 i 2 10 g
£ 20 b 8 g /4
o / 7 = Q
5 15 |-D :/ S g |peadband ,/
E |/ # 2 a4l — ’

5 - 2 /

4
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Current command value (mA) Current command value (mA)

L 20— :(;j —
_L_ 180 [Rated pressure
g 160 - 200bar ,/ ,‘; 250 Rated pressure /A/
~ o 315bar
© 140 4 s /,/
2 120 g 200 v/
%3
© 100 = 2 150 fb——1 1 | I
= 80 7 g V7
2 g0 |-oadvand ///; < 100 fo 7 V4
< _— 2 R

40 )7/ £ 50 /

20 %

0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800

Current command value (mA) Current command value (mA)

Measured under flow 27L/min of type DBE10, 20 and 30. Hysteresis
Measured under flow 0.8L/min of type DBET. With shimmy

Note: To get min. preset pressure, Without shimmy — - —.—

pilot current is not permitted to exceed 100mA .
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Unit dimensions (Dimensions in mm)

Pressure relief valve of type DBE/DBEM

. - {£710.01/100mm
, M14x15 P— hn I 0.8
G1/4 1 ]
$23;1
= Requirement for
N — mounting surface
R | N A\ N5~/ S S
I <
~
8o M14x1.5 ﬁ i ’ﬂE‘\
i 4
S ‘ ~= 1 Name plate
‘ 2 (PortY)pilot oil drain always external
5\\3: ‘ % QI and separate to tank at zero pressure.
A
R | 3 Space required to remove plug-in connector.

M8x1 X D6, w0l 4 Max. pressure limitation
7 . .
6 8 5 External pilot supply (X and X1, optional)

6 O-ring (port Aand B)
7 0-ring 9.25X 1.78( port X)
v 8 Locating pin
P ;‘)& 9 Fixing screw hole
7 Valve fixing screws:
Internal hexagon screw GB/T 70.1-10.9,
L7 |L5 DBE/DBEM10: M12 X 45, tightening torque,
L4 B M,=130 Nm
5 = L2 DBE/DBEM20: M16 X 50, tightening torque,
M,=310 Nm
- DBE/DBEM30: M18X 50, tightening torque,
Type | Bl | B2 |Weight O-ring -
P (Port Aand port B) M,=430 Nm
DBEM
DBE 10| 78 | 53.8 | 4.4kg 17.12X2.62
DBEM
DBE 20| 100 | 70 4.8kg 28.17X3.53
PBEM 30| 115 | 826 | T.akg | 3452x3.53

Type L1 L2 L3 L4 L5 L6 L7 L5

DBEM
DBE 10| 91 | 538 | 221 | 275|221 | 475

DBEM

2x¢D4max§ ‘

I
I'|oD3 !
DBE 20| 116 | 66.7 | 334 |33.3 111|556 477 A / B,
DBEM X ) |m™
30|147.5| 889 | 445 41 | 12.7 | 76.2
DBE | / !
Type L7 | L8 D1 D2 | D3 | D4 ! ,69, AW
DBEM 10| 0 |176.5 14 M12 6 12 r- N v ‘
DBE ) 4xD2;26 / L3 o756
DBEM Valve fixing L6 —
DBE 20| 23.8 | 190 18 M16 | 6 22 screw hole | L4 L2 Locating
. . pin hole
DBEM Dimensions of
DBE 30| 31.8 | 200 20 M18 7 30 Mounting surface
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Unit dimensions

Plug-in valve

M14x1.5

2 r
62 G1/4 _ 2
$23;1

Proportional pressure valves | Type DBE(E)/DBEM(E)...30

(Dimensions in mm)

Name plate

(PortY) pilot oil drain always
External and separate to tank
at zero pressure

0 I S § 3 Space required to remove
N plug-in connector
4 Max. pressure limitation
J 5 0-ring9.25X1.78( port X and Y)
6 Fixing screw hole
5 ¢4 7 0O-ring 28X2.65
8 0O-ring28X%X1.8
10 w N 9 Main spool assembly
S i 175 10 Retaining ring 28.4%32%0.8
_ I 11 O-ring27.3X2.4
D 12 Retaining ring and O-ring shall
b PO S Y , | @ be fixed onto the hole before
@ i \#‘ fixing the main spool
5 13 The throttle shall be ordered
o7 Axd8.4 . separately
61 6
. Main spool - Tighting -
Size | D1 D2 D3 assembly code Valve fixing screw touque Weight
10 10 40 10
307341 | 307342 | 4-M8X40 internal hexagon
20 1025 | 45 1 2 [TNgR) | (FKM) GB/T70.1-10.9 20Nm 2.9kg
30 | 32 | 45 | 32
|z
20202 [ ]0.077i00mm]
=
@ E‘)Z 0.8
D32H7 1002
@7{ I Requirement for
# 28.6"92 mounting surface
0.8/p4.2 ‘ i
! 5 i §
‘X ! > " ! E{ 3 So| so 51
i ~C N ol &l @ 45 xM8-
% | ‘ 2/ st ,1 8 g ¢ %,, | a2
&l O ) ‘ ;
g . | ] 2 D \
H=
al'g A‘PAK o XL (T TN ¢
R0.5max @24 12 AN 4
D1 —o—!
13

032



Proportional pressure valves | Type DBE(E)/DBEM(E)...30 Hydraulic components | Hengli hydraulic 11 /12

Unit dimensions (Dimensions in mm)

Pressure relief valve as remote controller of valve type DBET/DBEMT
Pilot valve without main spool assembly of valve type DBEC/DBEMC

M14x1.5 e T ol 3
2 G4
©23;1 l
©
4
8 51
IZE\\
(N— %
S%
X Y
S S - K % - - 2
Van) A
\\S%) ST
N
27 4x®8.4
61 6 1
1 Name plate E
2 Pilot oil drain port, optional
3 Space required to remove plug-in connector
4 Max. pressure limitation .
R Requirement for

5 0-ring9.25X1.78 (port Xand Y) mounting surface
6 Fixingscrew hole
7 Blocked up in valve type DBET/DBEMT 51 4xM8:12

Valve fixing

Fixed with throttle hole in valve type DBEC/DBEMC 45 sorew hols

8 Pilot oil drain port, optional [
o6 |

32

| N
Valve fixing screws: \9\

Internal hexagon screw

GB/T 70.1-10.9, 4-M8X 40 [ $X

Tightening torque M,=20Nm

Dimensions of
mounting surface
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i i © This brochure can be reproduced, edited, reproduced or
China America transmitted electronically without the authorization of Hengli
+86 400 101 8889 +01 6309953674 Hydraulic Company. Due to the continuous development of

the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
‘ Germany ‘ Japan Hengli does not take any responsibility for any incomplete or

+49 172 3683463 +81 03 6809 1696

inaccurate description.
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6.5
Proportional pressure
reducing valve
Type DRE(E)/ DREM(E)...30
Sizes 10,25 and 32
Up to 315 bar
Up to 300 L/min
Proportional amplifier (Can be ordered separately)
Contents Features
Function and configuration 02 - For sub-plate mounting:
Symbols 03 - Porting pattern to DIN 24 340 form D and 1SO 5781
Ordering code 03 - For installation in manifolds
Technical data 04 - 4 pressure ratings
Proportional amplifier 05 - Maximum pressure limitation, optional
Electrical connections, plug-in connectors  05-06 - Digital amplifier type VT-2000 of modular
Characteristic curves 07 design (must be ordered separately)

Unit dimensions 08-09
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Function and configuration

The valve types DRE/DREM are pilot operated pressure
reducing valves. They are used for pressure reduction .
The valves consist of the pilot valve (1) with
proportional solenoid (2), main valve (3) with main
spool assembly (4), as well as an optional check valve
(5).

Type DRE10...

The setting of the pressure in port A is dependent on
the voltage present at the proportional solenoids (2).
At static, proportional solenoids (2) breakaway, the
connection from B to A opens and fluid can flow
freely from Port B to port A via main spool (4). When
valve works, pressure fluid from port A acts on the
spring load side of the main spool (4) via pilot valve
with throttle (6), (7) and (8), and at the same time
acts on spool (10) effected by electromagnetic force.
If pressure at port A exceeds the preset value of the
corresponding proportional solenoid (2) , then the
spool (10) opens.

Signal and pilot fluid is from port A, and fluid flows to
tank through spool (10) and port Y . There is pressure

e

Proportional pressure valves | Type DRE(E)/ DREM(E)...30

differential on main spool (4) which makes itself
into controller position and keeps flow constant
pressure in port A as same as the setting value of the
proportional solenoids (2). If the pressure in the port
Aincreases and the main spool (4) is closed, little fluid
will flow to tank via hole (9) and port Y. In order to
allow free-flow from port A to B a check valve (5) can
be fitted.

Type DRE20...and DRE30...

Same principle with DRE10 in function and pilot oil
drains out from channel (9) and port B. There is a flow
control valve (11) fixed in the pilot valve (1) to relief the
pilot oil. And the overload protector (12) in the port A
can prevent the pressure from abnormally high when
flow Q=0.

Type DREM...

A spring loaded pressure relief valve (13) can be
optionally installed to prevent higher pressure in port
A caused by abnormal peak voltage of proportional
solenoids.

1 102@
\
\7

11
7 = 13 =
4
8 i i 4 8 <
3 | ‘ 9 XX 3
i iiasic 5 \
9 12
‘ % 5
|
6 A B Y Connection of K
VvV AV pressure gauge ¢ A B Y
Type DREM10... v AV
TypeDRE20... Type DRE30...

With check valve

DRE..-30,

=

Y

DRE..-30/.YM
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Symbols
10 10 10 10
DREZ20-30/...YM DREM20-30/...YM DRE20-30/...Y DREM20-30/...Y
30 30 30 30
DRE CN10-30/...Y DREM CN 10-30/...Y
DRE CN30-30/...Y DREM CN 30-30/...Y A A
A A b >
| S
| ‘Fj ‘F\ ‘F\
|
: gl i 1]
! I | '
B Yi B \% B v B Y
Y Y
DRECN -30/.. - DREMCN -30/.. r
H | H !
L L
X
Ordering code
I [ I I
DRE I—3O I/ G24 I/ I/ *
Without maximum J Further i‘nfornt\ation
pressure safety =No code in plain text
With maximum pressure safety = M V= FKM seals
Pilot operated =No code No code = NBR seals

Pclllot o?eratted valve for sizel0 =CN Pilot oil drain port ¥
<.° notenter nom. S'.Ze) No code = Inch threaded
Pilot operated valve for size 20 and 30 = CH _ R

X 2 = Metricthreaded
(do not enter nom. size)
Pilot operated valve with =CN For type DRE(M)E:

Al=  Command/actualvalue 0 to 10V
F1= Command/actual value 4 to 20 mA

For type DRE(M) :

main spool assembly for size 10
(enter nom. size 10)

Pilot operated valve with =CH
main spool assembly for size 30

; K4= Without plug-in connector
{enter nom. size 30) Z4= With plug-in connector
For external control electronics  =No code For type DRE(M)E:
With integrated electronics (OBE) =E K31= Without plug-in connector
Nominal size 10 =10 Z31= With plug-in connector
Nominal size 25 =20 For type DBE(M)E, Supply voltage
Nominal size 32 =30 G24= +24VDC
Series 30 =30 No code= Without check valve
Max. pressure 50 bar =50 M= With check valve
Max. pressure 100 bar =100 Y= Pilot oil drain always external,
Max. pressure 200 bar =200

~315 separate and zero pressure to the tank

Max. pressure 315 bar
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Technical data

Proportional pressure valves | Type DRE(E)/ DREM(E)...30

Fluid

Mineral oil suitable for NBR and FKM seal

Phosphate ester for FKM seal

. o -30 to +80 (NBR seal)
Fluid temperature range C 220 t0 +80 (FKM seal)
Viscosity range mm?/s | 2.8t0 380
Degree of conamition e e e o g conamination
Max. operating PortA, B \bar 315
pressure PortY Back to tank with zero pressure
Max. setting pressure |PortA \bar 50; 100; 200; 315
Min. setting pressure |Port A Dependent with Q, see characteristic curves

Pressure at current value 0 in port A

=Min. settable pressure (see characteristic curves)

Max. pressure
limitation(stepless)

Setting pressure |3 8 0B tion
50 bar 10-60"% bar
100 bar 10-120" bar
200 bar 10-220"% bar
315 bar 10-340"% bar

Max. pressure
limition setting range

When rated pressure=50 bar, between 60~80 bar

When rated pressure=100 bar, between 120~140 bar

When rated pressure=200 bar, between 220~240 bar

When rated pressure=315 bar, between 340~360 bar

Nominal size 10 25 32
Max. flow-rate L/min 80 200 300
Pilot flow-rate (for pilot valve) L/min 0.7t02
Linearity +3.5%
Repeatability <*+2%
with shimmy without shimmy

Magnetic creepin +2.5% P max

& PIne (200Hz, amplitude 200mAss) +4.5% P max
Shifting time 100 to 300ms (dependent with the system)
Electrical data
Supply voltage DC
Min. solenoid current mA 100
Max. solenoid current mA 800
Coil resistance 19.5Q at 20°C, Max. warm value :28.8Q
Working status Continuous
Max. working enviromental temperature +50°C

Electrical connection

Plug-in connector to DIN EN 175301-803/1SO 4400

Valve protection to DIN 40 050

IP 65

Ampilfier

VT2000
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Proportional amplifier (Can be ordered separately)

- Connections and adjustment

©) O
LI?D D % Y P1 -Ramptime
@ [] 7) = P2 - Sensitivity
- PN —‘ P3 - Zero point
7 E 77777 N7 o P4 - Dither frequency
O S b 7J St 1 - Connection terminal
o [] O] |st1 ) LED - Display Ug
O ©

Electrical connections, plug-in connectors

-For type DRE(M)E-30 (with integrated electronics (OBE))

73.5
For pin allocation also
see block circuit diagram. g \A—“;
g T
Plug-in connector to DIN EN 175201-804 ©| || —=
3
©|
=1
- Component plug allocation
Contact | Interface Al signal \ Interface F1 signal
A 24 VDC(U(t)=21V Z 31V)
Supply voltage B GND
C nc ?
. . - D +10V, Re>50KQ ‘ 4 ZF 20mA, Re>100Q
Differential amplifier input -
E reference potentional command value
F nc ?

UContacts C and F must not be connected!
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Electrical connections, plug-in connectors

- Block diagram and pin assignment

i J@”
Ramp
Diff. -ov (1) | E
A U

——1

Upman D 010V (2) |D
]

2) |D

21..31V (3) K’*’*’*’*’Tuf ffffffffffffffff -
DC N
Ug w@B L el Y |
PE (5) 7 UB ON |
- |
Frequency !

Zero current

@ Version with 0...+10 V signal
@ Version with 4...20 mA signal
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Characteristic curves

Pressure in port A (bar)—

Min. setting pressure (bar)—

ar)—

Pressure differential (b:

Pressure in port A (bar)—

Pressure i
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o o u O g o
O O O O O o

+ R

=
@® O
o o

N Ao
o O O

Pressure in port Ain relation to flow

I
DRE10

0 20 40 60 80
Flow (L/min) —

\ S N

.

T~

0 50 100 150 200 250 300
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Pressure differential via check valve fromAto B

DRE20
|
T T
//DR/ESO/
DRE 10
/‘/
AT LA
-~ ’//_ // ~

0 50 100 150 200 250 300

50
45
40
35
30
25
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5

200
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Input pressure/current of DRE10,20 and 30

T T
[-Rated pressure A
- 50bar 7 4/

A
V4
/'/
D
e 7/
i

0 100 200 300 400 500 600 700 800
Input current(mA)

T T
[-Rated pressure
- 200bar 7
V /i
)74
/i
/f
4
) /
Il
{

0 100 200 300 400 500 600 700 800
Input current(mA)

Pressure in port A (bar)—

Pressure in port A (bar)—
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(Measured at 9,;=40°C £5°C , using HLP46)

Pressure in port Ain relation to flow

L
g 300 [I)REZO
<20 DRE30|
S 200
Q
< 150
il
£ 100
g 50
o
0 0.1 510 50 100 200 300
Flow (L/min) —
Pressure of port A and port B
1100 —
S 80
<
£ 60
S
Q —
c 40
e
2 20 =
1%
o
a 0 50 100 150 200 250 300 350
Pressure in port B (bar)—
1
T 06— DRE20
— ~. o em—
£ .
€ 04 NI DRE30
= \\
3 02 N\ N
b 1
5 Y—Jbre 10
& 0 50 100 150 200 250 300
Flow (L/min) —
-—=- =20bar AP DRE10
—— =100bar AP DRE10
—-— =20bar and 100bar AP DRE20/30
100 T T [
90 |-Rated pressure| 77| Measured flow
80 100bar ’ 6L/min from
70 /r' Ato B of type
60 ” DRE10, 20 and 30.
50
40 ‘;
/
30 Deadband 77
20
10 I
0 100 200 300 400 500 600 700 800
Input current(mA)
315 Magnetic creeping
300 —— f 7| ith fluter
250 Rated pressure // Without flutter —-—
315bar
200 //‘/
/ 4
150 v / Note: To get min.
100}, //’ preset pressure
Deadband / 2 pilot current is
50 £ / not permitted to
/4 exceed 100mA

041

0

100 200 300 400 500 600 700 800

Input current(mA)



08/10 Hengli hydraulic | Hydraulic components

Proportional pressure valves | Type DBET...L5X

Unit dimensions (Dimensions in mm)
113 © )
—
231 ?&7‘1'51 Ji% 1 As supplied, this port is plugged.
= After removal of this plug this port can also
‘ l\ B be used as an external pilot oil drain.
AN I . .
X 2 Space required to remove plug-in connector.
3 Max. pressure limitation
<« (its application see hereinbefore "note" )
T 4 Port X used for remote controlling the DRE10 and
pressure gauge connection on DRE20 and DRE30
5 Locating pin
6 Name plate
7 Pilot oil drain always external and separate
to tank at zero pressure.
8 Dead hole
9 Valve fixing screw holes
P 4 (DRE10and 20); 6 (DRE30)
L2
L5
L6 z
RY VA
(& EX o
IN~aw // =X /// = :\\\
E%{*“*\\T%‘*B‘ft} Je@s
HO=<1 S 4(6)xM10;25
i = Valve fixing
N | screw hole
B e
L7 Y 1
8 - e
L10 ‘
o |
Valve fixing screws: % |
Internal hexagon screw GB/T 70.1-10.9, _ )
DRE10:M10X 50, DRE20:M10X 60 \___®76
DRE10:M10X70 Reauirement for . . Locating pin hole
Tightening torque, M, =75 Nm mounting surface r?]girt]i?;lsurof;ce
Size Bl B2 B3 | B4 | BS O-ring (port Aand B) O-ring (portXandY) D H4
10 85 50 |66.7|588| 79 17.12X2.62 9.25X1.78 13 188
25 102 | 595 | 794 | 73 | 64 28.17X3.53 9.25X1.78 22 198
32 120 76 196.8 928 3.8 34.52X3.53 9.25X1.78 30 206
Size L1 L2 L3 L4 | L5 | L6 L7 L8 L9 | L10 | H1 H2 H3 Weight
10 181 | 355 | 96 | 429 |215| - 72 | 215318 358152 136.5 28 5.2kg
25 177 | 335 | 112 | 60.3 |39.7| - 11.1 | 20.6 | 44.5 | 49.2 | 162 146.5 38 6.3kg
32 |176.5| 28 | 140 | 842 |59.5|42.1 | 16.7 | 24.6 | 62.7 | 67.5| 170 154.5 46 8.6kg
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Unit dimensions (Dimensions in mm)
Insert cartridge valve

1 Name plate

2M141x:1|'5 - 2] 2 (PortY)pilot oil drain always external
62 G/ - and separate to tank at zero pressure.
®23:1 3 Space required to remove plug-in connector.
I T 3 4 Max. pressure limitation
‘ (7 I © (its application see hereinbefore "note")
1 yg RN L = 5 0-ring9.25X1.78
8o 6 Valve fixing screw hole
<L — 7 0-ring28X2.65
RN 8 O-ring28X 18
Q& |— T i
N 2 ! 9 Main spool assembly
e 10 Retaining ring 28.4X32X0.8
Sy : 75 4 11 O-ring27.3X2.4
®6;4 ——9 12 Retaining ring and O-ring should be fixed
8 onto the hole before fixing the main spool.
10 1 13 The throttle in the DREC10 must
16, 175 be ordered sgparately; )
F) 51 and the cartridge assembly includes
the main spool and throttle.
?6\—/ 14 Cannelure's diameter D2 can meet
< ] A o hole diameter D3, but must pay
o 3|8 Tt ’Y<J'Y‘” ‘)‘*”*’ - < attention don't damage the port and
(“ AV%%‘:\é the valve fixing holes.
N 15 Pilot lines of DRE CH20 and DRE CH30.
bl ‘ 16 Pilot lines of DRE CH10.
2 4x08.4
61 — 6 1
Size | D1 | D2 | p3 | M spool assembly Valve fixing screws Tightening Weight
ordering code torque
10 | 10 | 40 | 10 306 727 306 728
25 | 20 | 45 | 20 | 306729 | 306730 | 4PCSM8X40GB/T70.1-10.9 20Nm 3kg
Internal hexagon screw
32 | 30| 45| 30 (NBR) (FKM))
1z (77 [0.01/100mm
29+0.2 ‘26102
®P2 ‘8_
D32H7(*00% =
@'_J| o) 2 Requirement for
l®28.5(%") mounting surface
Oxpiliall 0
v ull ,
51
15— @b [XT\€<|§§[>Y L VP
2 - |
CE% 32/ | 832 - ~T~D
16— [P o
: \
RO.3magxg‘// 7 | o ! )GLEF
91 v ol & 11 X \\ /
Ve
P18 12 14 D
13 M4,6 ©24.8*02 61
PD1
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i i © This brochure can be reproduced, edited, reproduced or
China America transmitted electronically without the authorization of Hengli
+86 400 101 8889 +01 6309953674 Hydraulic Company. Due to the continuous development of

the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
‘ Germany ‘ Japan Hengli does not take any responsibility for any incomplete or

+49 172 3683463 +81 03 6809 1696

inaccurate description.
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6.6
3-way Proportional
pressure reducing valve
Type 3DREP and 3DREPE
NG 6
Max pressure 100 bar
Max flow 15 L/min
Contents Features
Function and configuration 02 -Directly controlled proportional valves
Symbols 03 for the control of the pressure
Ordering code 03 and direction of a flow
Technical data 04 -3-Way design and standard 1SO 4401-03
Electrical connections, plug-in connectors 05 mounting
Characteristic curves 06 -Operated via proportional solenoids with
Unit dimensions 07-08 central thread and removable coil

-Spring centred control spool

-Hand override, optional

-3DREP: available module amplifier

-3DREPE: integrated electronics (OBE)
with voltage input or current input
(Alresp. F1)
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Function and configuration

General:
The 3-way pressure reducing valve type 3DREP 6... is directly actuated by proportional solenoids. They
convert an electrical input signal into a proportional pressure output signal.

Design:
The valve mainly comprises of:Housing (1) with mounting surface, Control spool (2) with pressure
measuring spools (3), Solenoids (4) with control thread and Optional integrated valve electronics (5).

Function:

With the solenoids (4) de-energized the control spool (2) is held in its centeres position by compression
springs. The control spool (2) is directly actuated when one of the solenoids is energised E.g. by
energizing solenoid "a" . The pressure measuring spool (3) and control spool (2) move to the right in
proportion to the electrical input signal. The connection from P to B and A to T is via orifice form cross-
sections with progressive flow Characteristics - De-energization of the solenoid (4). The control spool (2)
is returned to its centre position by the compression springs.

In the middle postion the connections A and B to T are open, therefore, the pressure fluid can freely flow
to tank.

Type 3DREPS6...-L2X/...

i )
E; - ‘
= ! 5
I Er
4,
T 9
b
AV A
AT B
VAV
P
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Symbols
Type 3DREPS6... A -L2X/... Type 3DREPS... B-L2X/...
Type 3DREPES...C L2X/... (simplified)
Example of a valve with integrated
control electronics
M
a|P> i b
T TP PTITT
Ordering code
sorr] Te] Tef [efea] [ 7 ] [+]
Without integrated =No code Further i.nforn?ation
With integrate = E in plain text
- - - \Y = FKMseals
Nominal size 6 =6 Nocode = NBRseals
Spool symbols 3DREP: No code
Interface Al or F1 for 3DREPE:
=A Al=  Command value input £10V
F1= Command value input 4 to 20mA

3DREP: Z4= . With plug-!n connector
=B K4=Without plug-in connector
K31=Without plug-in connector

3DREPE:
Z31=  With plug-in connector
No code = Without hand override
=C N9 = With protected hand override
Supply voltage for the control electronics
G24= Power supply voltage 24VDC

Series L20~L29 =L2X

(120 to L29,unchanged installation E= Proportional solenoid with removable coil
and connection dimensions) 16= Pressure stage 16 bar
25= Pressure stage 25 bar
45= Pressure stage 45 bar
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Proportional pressure valves | Type 3DREP and 3DREPE

Technical data
Hydraulic
Valve type 3DREPS...L2X ‘3DREPE6...L2X
Installation optional, preferably horizontal
Weight KG 2.0 2.2
Ambient temperature range °C -20to +70 -20 to +50
Max. flow L/min |15 (Ap =50 bar)
Hysteresis % <5
Repeatability accuracy % <1
Response sensitivity % < 0.5
20 to 100 for pressure stage 16
Operating pressure range Port P bar 30 to 100 for pressure stage 25
50 to 100 for pressure stage 45
Port T Oto3
. Mineral oil (HL, HLP) to DIN 51524
Pressure fluid -
other pressure fluids on request
Pressure fluid temperature range °C -20 to +80
Viscosity range mm?/s | 20 to 380 (preferably 30 to 46)
Maximum permissible degree of
Degree of contamination contamination of the pressure fluid is
to NAS 1638 class 9 or 20/18/15, 1S04406
Electrical
solenoid
Valve type 3DREPS...L2X 3DREPES6...L2X
Voltage type DC
Command value signal  Voltage input "A1" - )
Max. current per solenoid A 15 2.5
Solenoid coil resistance Cold value at 20 °C Q 4.8 2
Max. warm value 7.2 3
Duty % ED100%
Coil temperature °C up to 150
Valve protection to EN 60529 IP 65 with mounted and fixed plug-in
connector
Amplifier VT-VSPA2-..-L2X | integrated
Nominal voltage VDC |24
Supply voltage Lower limiting value v 19
Upper limiting value \ 35
Amplifier current Imax A 1.8
consumption Impulse current A 4
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Electrical connections, plug-in connectors

-For type 3DREP6...L2X (without integrated electronics)

Connections on the Connections on the

component plug plug-in connector
Plug-in connector to DIN EN ‘ ‘
175301-803 or I1SO 4400
To the amplifier  To the amplifier

-For type 3DREPEG...L2X (with integrated electronics (OBE))
735

For pin allocation also

see block circuit diagram. w M &
© T B% F
. N ] :
Plug-in connector to 4 Ll = CWE
DIN EN 175201-804 ?
w0
©
©
-Integrated control electronics for type 3DREPE6
Component plug allocation
Contact | Interface Alsignal | Interface F1signal Connection cable:
Supply A 24 VDC(U(t)=19V to 35V) Recommended:
voltage B GND -upto 2_5 m cable length2
i) type LiYCY 7X0.75 mm?;
C n.c.
ifferenti +10V,Re>50KQ | 4to 20mA, Re>1000Q - up to 50 m cable length
Differential e =10V, : 3 type LIYCY 7X 1.0 mm2,
amplifier input E reference potentional command value For outside diameter see
F nc.” plug-in connector sketch.
YContacts C and F must not be connected! Only connect screen to PE

on the supply line.
Command value:
Reference potential at E and positive command value (0 to +10V or 12 to 20mA ) at D result in pressure in A.
Reference potential at E and positive command value (0 to -10V or 12 to 4mA ) at D result in pressure in B.
With valves with 1 solenoid on side b (design A): Reference potential at E and positive command value at D result in pressure in A.
With valves with 1 solenoid on side b (design B): Reference potential at E and positive command value at D result in pressure in B.

- Integrated electronics (OBE) for type 3DREPE6

[ 7 pin Interface | Integrated electronics (OBE) [ Valve |

Differential -
Com.value amplifier

Under voltage  Step function generator

PE is connected to the cooling
[ recognltlon |

Interlock body and the valve housing!
3) .
Power supply Protective conduFtor screwed
to the valve housing and cover.
Voltage GND “Ramp can be externally
adjusted from 0 to 5s,

Protective? ¥ U—E
conductor _ _ _
the same applies for T,, and Tyoun.
I 1 up down
E* @ @ 2 “Output stages current regulated.
K2

Supply 24V

-8,
St J@\@ O
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Characteristic curves (measured with HLP46, 9,,=40°C +5°C )

Pressure stages 16, 25 and 45 bar

100
//
A

@
o

(=2}
o

i

N
o

-
o

Nominalpressurein % —
S
o

o

1020 30 40 50 60 70 80 90 100
15  Command value in %—

Pressure stages 16, 25 and 45 bar

60

50

/ — P—AorP—B

——————— A—TorB—T

30 7

Flow in L/min —
N

20

/
[
/
I//

0 10 20 30 40 50
Pressure differential in bar —

Pressure-flow relationship

140

1 120 —
2 100
80
60

40

o

20

~

Output pressure in

0

25 20 15 10 5 0 5 10 15
A(B)-T P—A(B)
Flow in L/min —
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Unit dimensions (nominal dimensions in mm)

Type 3DREPS...L2X

"
&*

[~710.01/100mm|

i Require dsurface finish
V—/‘j—tﬂg of the valve mounting surface

K
&5

4xP7.6max
10.3 4xM5;10
] Valve fixing screw hole Valve fixing screws:
: The following valve fixing screws
sle | ol 2 are recommended:
o" ! Qlg ® -4 S.H.C.S.1SO 4762 - M5X50 - 10.9
@ e -4GB/T70.1-M5X50-10.9
* _|s - Tightening torque M, =8.9 Nm * 10%
Installation Dimensions ©
Mounting surface
1 Valve housing
2 Proportional solenoid "a" 6 Identical seal rings for ports A, B,Pand T
3 Proportional solenoid "b" (R-ring 9.81X 1.5X 1.78 or O-ring 9.25X 1.78)
4.1 Plug-in connector "A" 7 Plugfor valves with one solenoid
4.2 Plug-in connector "B" (2 switching positions, versions A or B)
5 Nameplate 8 Space required to remove the plug-in connector
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Unit dimensions

Type 3DREPES...L2X

Proportional pressure valves | Type 3DREP and 3DREPE

(Nominal dimensions in mm)

- Py
s
&
el
[0 -
|~
<
@
N
T
46
7 68.5 69
146 6
206
15 276
[/710.01/100mm
,,,,, @ T
- i U
‘ ‘ @ @ S Required surface finish of the
””” @ 7 valve mounting surface
13.5 40.5
40.5
4x®7.6max
10.3 4xM5;10

g wWN =

31
0.75

Valve fixing screw hole

Valve fixing screws:

16.25

26.55

325

The following valve fixing screws
are recommended:

-4 S.H.C.S.1ISO 4762 - M5X50 - 10.9

-4GB/T70.1-M5X50-10.9

Installation Dimensions
Mounting surface

Valve housing

Proportional solenoid "a

Proportional solenoid "b"
Plug-in connector

Name plate

- Tightening torque M, =8.9 Nm £ 10%

6 Identical seal rings for ports A, B,Pand T
(R-ring 9.81X1.5X1.78 or O-ring 9.25X1.78)

7 Plug for valves with one solenoid
(2 switching positions, versions A or B)

8 Integrated electronics (OBE)

9 Space required to remove the plug-in connector
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6.7

3-way Proportional

duci |
pressure reaucing vaive,
pilot operated
Type 3DRE(M) and 3DRE(M)E
Component series L6X
NG 10 and 16
Max pressure 315 bar
Max flow: 125L/min(size 10) 300L/min(size 16)
Contents Features
Function and configuration 02 - Pilot operated valve for reducing a pressure (P to A)
Symbols 03 and limiting (A to T) a system pressure
Ordering code 03 - Actuation by proportional solenoid
Technical data 04-05 - Maximum pressure relief function, optional
Electrical connections, - Valve and control electronics from a single source
plug-in connectors 06 - Control electronics for type 3DRE(M):
Integrated electronics (OBE) of « Analogue amplifier type VT-VSPAL(K)-1in Euro-card format
Types DREE and DREME 07-08 « Digital amplifier type VT-VSPD-1 in Euro-card format
Characteristic curves 09 « Analogue amplifier type VT 11131 of modular design
Unit dimensions 10-11 - Linear command value/pressure characteristic curve
Pilot oil supply 12 - Integrated electronics (OBE) with type 3DRE(M)E:

« Low manufacturing tolerance of the command value/
pressure characteristic curve

« Ramp times can be adjusted separately for pressure
build-up
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Function and configuration

Proportional pressure valves | Type 3DRE(M) and 3DRE(M)E

Valves of types 3DRE(M) and 3DRE(M)E are electrically pilot operated 3-way pressure reducing valves with
pres-sure relief function for the actuator. They are used to reduce a system pressure.

Technical structure:

The valves consist of three main assemblies:

1) Pilot valve (1) optionally with maximum
pressure relief function (16)

2) Proportional solenoid (2)

3) Main valve (3) with main spool (4)

Function:

General function:

Command value-related adjustment of
the pressure to be reduced in channel A by
proportional solenoid (2).

When no pressure is applied in port P, main
spool (4) is held by springs (5) and (6) in
the central position. Here,the connections
from P to A and A to T are closed. Pilot oil
flows from bore (7) via flow controller (8),
pilot valve (1) to orifice (9), throttling gap
(10), pipe (11) to port Y. This port must be
connected at zero pressure to the tank.

Pressure reduction:

Build-up of pilot pressure in control chamber (12)
as a function of the command value. Pressure is
built up in spring chamber (14) via orifice (13) and
the main spool is shifted to the right. Hydraulic
fluid flows from P to A. The actuator pressure in
port Ais applied to spring chamber (15).

An increase in the pressure in port A to the
pressure set on pilot valve (1) causes main spool
(4) to be pushed to the left. The pressure in port A
becomes virtually the same as the pressure set on
pilot valve (1).

Pressure relief function:

When the pressure in port A exceeds the pressure
set on pilot valve (1), main spool (4) is shifted
further to the left. This causes the connection
from A to T to open and limits the pressure
applied in port A to the set command value.

17 1 9 16 10
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Type 3DREM10P-L6X/...G24K4V

Type 3DREM:

The valve is optionally available with an additional
spring-loaded pilot valve (16) to provide a
maximum pressure relief function.

Types 3DREE and 3DREME

- with integrated electro-nics (OBE):

In terms of function and structure, these valves
correspond to types 3DRE and 3DREM, except for
the integrated electronics.

The electronics receives the supply and command
value voltage via cable socket.

The command value/pressure characteristic curve
(zero point on spindle (17) and the gradient are
adjusted in the factory with narrow tolerances on
the Imax potentiometer in the electronics.

The ramp time for pressure build-up and pressure
reduction can be adjusted independently of each
other with the help of two potentiometers.
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Symbols
3DRE...Y... 3DREM...Y... 3DRE...XY... 3DREM...XY...
A A A A
[ 1~ 1~ 1~
I I I I
L L L 1
“|=a 1 N B | [} [}
Pl Tl i PlTI vi Pl TIX1vI Pl Tl xivi
3DREE...Y... 3DREME...Y... 3DREE...XY... 3DREME...XY...
A A A A
[ 1= [ 1=
1 ] I I
|_|_J|' h|_4|' | [ | 11
Pl Tl i PlTl vi Pl TIXIYI Pl Tl xivi
Ordering code
T I I
3DRE P _I L6X { G24 /I Vv *
-
Without maximum pressure Further details
relief function =No code inclear text
Wll'FhfrPaxm'wum_phl;lessure V= FKM seals, suitable for
relief function = phosphate ester(HFD-R)
For external control No code= NBR seals
electronics =No code For type 3DRE(M):
With integrated electronics (OBE)=E Al= Command/actual value 0 to 10V
F1=Command/actual value 4 to 20mA
Size 10 =10 For tvne 3DRE(M)
Size 16 =16 _ Fortype 3DRE(M):
K4=Without plug-in connector
Subplate mounting =P Z4=  With plug-in connector
. For type 3DRE(M)E:
Component series 60 to 69 =L6X K31= Without plug-in connector
(60 to 69: unchanged installation and Z31=  With plug-in connector
connection dimensions)
Supply voltage for control electronics

Pressure stage
50bar

100bar

200bar

250bar (size 16 only)
315bar (size 10 only)

=50

=100
=200
=250
=315
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G24= 24V DC

XY

Pilot oil supply and pilot oil drain
Pilot oil supply internal,

pilot oil drain external

Pilot oil supply external,

pilot oil drain external
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Proportional pressure valves | Type 3DRE(M) and 3DRE(M)E

Technical data
General
Size 10 16
) 3DRE and 3DREM kg 7.7 10.2
Weight
3DREE and 3DREME kg 7.8 10.3
Installation orientation Optional, preferably horizontal
Storage temperature range °C -20to +80
Ambient 3DRE and 3DREM °C -20to +70
temperature .
range 3DREE and 3DREME C -20t0 +50
Hydraulic ( measured with HLP46; 9,,=40°C £5°C and p = 100bar)
Size 10 16
Max. operating |Ports P, Aand X bar 315 P and X=315; A=250
pressure PortY bar separately and at zero pressure to tank
Pressure stage50bar bar 50 50
Max. set Pressure stage100bar bar 100 100
pressure Pressure stage200bar bar 200 200
in channel A Pressure stage250bar bar 250
Pressure stage315bar bar 315
Min. set pressure channel A at zero command value see characteristic curves
Pressure stage 50bar bar 30to 70 to 70bar
Maximum Pressure stage 100bar bar 50 to 130 to 130bar
pressure Pressure
relief function |Pressure stage 200bar bar adjustment 90t0230 |Factor |to230bar
s settin
(infinitely Pressure stage 250bar bar range 100 to 250 & |to250bar
adjustable)
Pressure stage 315 bar bar 150 to 350 to 350bar
(size 10 only)
Max. permissible flow L/min |125 300
Pilot oil flow L/min |1
. . Mineral oil (HL, HLP ) to DIN 51524,
Hydraulic fluid further hydraulic fluids on enquiry!
Hydraulic fluid temperature range °C -20to +70
Viscosity range mm? /s |20 to 380
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9.NAS 1638 or 20/18/15, 1S04406
Hysteresis % +2 of max. set pressure
Repeatability % < +2 of max. set pressure
Linearity % +3.5 of max. set pressure
Manufacturing tolerance of 3DREand 3DREM % +2.5 of max. set pressure
command value/pressure char.
curve, referred to hysteresis curve, |3pREE and 3DREME % +1.5 of max. set pressure
increasing pressure
Switching time ms 100 to 200 (depending on system)
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Technical data
Electrical
Supply voltage v 24V DC
Min. control current mA 100
Max. control 3DREand 3DREM  mA 1600
current 3DREE and 3DREME  mA 1440to 1760
Solenoid coil Coldvalueat20°C Q 5.4
resistance Max. hot value Q 7.8
Duty cycle % 100
With component plug to DIN EN 175301-803
Electrical SDRE and 3DREM Cable socket to DIN EN 175301-803
connection With component plug to E DIN EN 175201-804
3DREE and 3DREME Cable socket to DIN EN 175201-804
Type of protection of the valve to EN 60529 Ip65 with cable socket mounted and locked
Control electronics
Integrated electronics (OBE) with .
types 3DREE and 3DREME Integrated in the valve
Amplifier in analogue |VT-VSPAL(K)-1
External control Euro-card format —
electronics for types digital VT-VSPD-1
3DRE and 3DREM Amplifier of . analogue |VT 11131
modular design
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Electrical connections, plug-in connectors

- For type 3DRE(M) ( (without integrated electronics))

Connections on the — Connections on the
1 T

component plug: r ﬁ ' plug-in connector:
Cable socket to ! = !
| G A2 182

DIN EN 175301-803

or 1S04400 - J Tothe amplifier To the amplifier

* For type 3DRE(M)E
(with integrated electronics (OBE))

735
For pin allocation also
see block circuit diagram. \A_H;
Plug-in connector to ) 7

DIN EN 175201-804 4

©28.5

D6.5~d11
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Integrated electronics (OBE) of Types DREE and DREME

Function:

The integrated electronics is controlled via the two differential amplifier connections D and E.

The ramp generator generates from a command value step change (0 to 10 V or 10 to 0 V) a delayed
increase or drop of the solenoid current.

Potentiometer R14 can be used to adjust the rise time, potentiometer R13 to adjust the drop time of the
solenoid current.

The maximum ramp time of 5s is only possible over the full command value range. In the case of minor
changes in the command value, the ramp time shortens accordingly.

The command value/solenoid current characteristic curve is adjusted to the valve by means of the
characteristic curve generator so that non-linearities in the hydraulic system are compensated for and a
linear command value/pressure characteristic curve is obtained.

The current regulator regulates the solenoid current independently of the solenoid coil resistance.
Potentiometer R30 can be used to change the gradient of the command value/current characteristic
curve and hence the gradient of the command value/pressure characteristic curve of the proportional
pressure control valve.

Potentiometer R43 serves for adjusting the biasing current. This setting should not be changed. If
required, adjust the zero point of the command value/pressure characteristic curve onthe valve seat.

A chopper amplifier forms the power stage of the electronics for controlling the proportional valve. It is
pulsewidth-modulated with a clock frequency of 300 Hz.

The solenoid current can be measured at both measuring sockets MP1 and MP2. A voltage drop of 0.352V
at the measuring resistor corresponds to a solenoid current of 1.6 A.

: Differential Ramp Char. curve +U N
| ampifier generator  generator Current regulator * Chopper amplifier
Command value | D
R14 RI13 Imax Imm
Otolov 1+ u m‘ m‘ m‘ EJ‘
f E I I | |R30[>Ra3 ] M
0V reference .
potential | - v ( | % Solenoid

I
300 Hz i
Supply voltage: C“A—F Measuring
e ; + = TS5V MA resistor 1,6A

U,y 221033V

B = MP2

0 = 1,5V
Oscillator
. Power supply ov

[
! —2— Internal reference point R=022 Q 0352V
|
i

<

|
|
|
|
|
|
|
|
LF onec Ramp  Ramp !
9? .C. “up®  “down ’—[ |
4= n.c. +U MP1 :
|
|
|
|
|
|
|

Block circuit diagram / pin assignment of integrated electronics
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Proportional pressure valves | Type 3DRE(M) and 3DRE(M)E

Integrated electronics (OBE) of Types DREE and DREME

- Supply voltage

Power supply unit with rectifier.

Single-phase rectification or three-phase

current bridge: U =22 to 33V

Residual ripple content on the

power supply unit: <5 %

Output current: |4 = max. 1.4A

Supply cable:

- Recommended: 5-wire, 0.75 or 1 mm?
with protective conductor and shield

- Outer diameter 6.5 to 11 mm

- Shield to 0 V supply voltage

- Max. permissible length 100 m

Min. supply voltage (V)

30

28

26

24

22

%
P

/]
—

20 40 60 80 100
Supply cable length (m)

0,75 mm?

1 mm?

The minimum supply voltage of the power supply unit depends on the length of the supply cable (see
diagram). In the case of lengths >50 m, a capacitor of 2200 must be provided in the supply cable in the

vicinity of valve.
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Characteristic curves (measured with HLP46, 9,,=40°C £5°C and p=100bar)

Size 10 Size 16
40 30
— 35 // = /
£ 30 = AT
E s o1, Y
% 15 % P—A
@ —T 1 P—A e 10
E lg LT T 5 —T1
I (4
& e g
0 25 50 75 100 125 0 50 100 150 200 250 300
Flow (l/min) Flow (l/min)
- Pressure in channel A -command value (measured at flow 0 L/min)
Size 10 and 16
100
E g
=
g 60
5 Z
=
E 40 =
[
s 20 £
4 e
a
0 20 40 60 80 100
Command value (%)
- Pressure in channel A - flow
Size10 A-T P—A 250Size16 AT P—A
— —_ —
5 300 5 200 ——
< 250 =
= —~— =
[] T o 150
£ 200 g ~
< 150 < ——
S - S 100
‘s 100 = ‘s ]
5 — 5 50
2 50 2
I (4
a 0 a 0
125100 75 50 25 0 25 50 75 100 125 300 200 100 0 100 200 300
Flow (l/min) Flow (l/min)
- Min. set pressure - flow
Size 10 A>T P—A 20 Size 16 A-T P—A
E N I
R BN £\
o N o N
9] o 20
£ 20 = ~N
© =l
o o
2 10 5 10
¢ 4
= = [
125 100 75 50 25 0 25 40 300 250 200 150 100 50 O 50 80
Flow (l/min) Flow (l/min)
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Unit dimensions

Size 10

28

Proportional pressure valves | Type 3DRE(M) and 3DRE(M)E

( nominal dimensions in mm)

1 Main valve

2 Pilot valve

3 Proportional solenoid

4 Maximum pressure relief

function (Type 3DREM...)
5 Identical seal rings for ports
A,B,P, T(Rring13X1.6X2),

156

6 ldentical seal rings for ports X
andY(11.18X1.6X1.78),

7 Machined mounting face,
position of ports to DIN24 340 A,
1SO 4401 and CETOP-RP 121 H

8 In the case of "internal" pilot
oil supply (versionY),
port X on the subplate must
be plugged.

196

9 Port B on the subplate must
be plugged

7.9 61.9
54
50.8
373
27
61,
8 32
L
G ©
G )
\C}(D A e
OIS e b
O
/e 5

062

Valve fixing screws:

4 socket head cap screws

M6 X 45 GB/T 70.1-10.9;
tightening torque My=15.5Nm

{ £7]0.01/100mm

Required surface quality
of mouting face



Proportional pressure valves | Type 3DRE(M) and 3DRE(M)E

Unit dimensions

Size 16

165.5

Hydraulic com

96

[

"1 2063

[CT

34

53

1.6

91.4
69.9

ponents | Hengli hydraulic 11 /12

( nominal dimensions in mm)

1 Main valve

2 Pilot valve

3 Proportional solenoid

4 Maximum pressure relief
function (Type 3DREM...)

5 Identical seal rings for ports
A,B,P,T(22.53X2.3X2.62),

6 Identical seal rings for ports X
andY (10X2X2),

7 Machined mounting face,
position of ports to DIN24 340 A,
1SO 4401 and CETOP-RP 121 H

8 In the case of "internal” pilot
oil supply (version ),
port X on the subplate must
be plugged.

9 Ports B and L on the subplate
must be plugged

35

[T

35

-

88.1

65.9

12.7
14.3

54

55.6
69.9
71.5

063

Valve fixing screws:

4 socket head cap screws
M10X60 GB/T 70.1-10.9;
tightening torque M,=73Nm

2 socket head cap screws

M6 X 55 GB/T 70.1-10.9;
tightening torque M,=15.5Nm

[ /7]0.01/100mm

Required surface quality
of mouting face
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Pilot oil supply

- Type 3DRE...-...XY Pilot oil supply external
Pilot oil drain external

With this version, the pilot oil is supplied from a separate control circuit (external).
The pilot oil drain is not directed to the T-channel of the main valve,
but fed separately to the tank via port Y (external).

- Type 3DRE...-...[..Y-* Pilot oil supply internal
Pilot oil drain external

With this version, the pilot oil is supplied from the P-channel of the main valve (internal).
The pilot oil drain is not directed to the T-channel of the main valve,

but fed separately to the tank via port Y (external).

Port X on the subplate must be plugged.

Size 10 Size 16

Screw plug 1
for "XY"

Screw plug 1

Pilot oil supply external: 1 Closed Pilot oil supply external: 1 Closed
internal: 1 Open internal: 1 Open
Pilot oil drain external Pilot oil drain external
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2-and 3-way

high-response

flow valve

Type WRCE...L2X

NG 32~50
Up to 420 bar
Up to 4000 L/min

Contents

Ordering code

Symbols: 2WRCE

Function and configuration: 2WRCE
Symbols: 3WRCE

Function and configuration: 3WRCE
Technical data: 2WRCE

Technical data: 3WRCE

Integrated electronics
Characteristic curves

Unit dimensions

Installation dimensions
according to DIN ISO 7368

02-03
04
05
06
07
08
09
10-11
12-13
14-15
16

01/16

6.8

Features

-Pilot operated 2- and 3-way high-response
valve in block installation design

-Suitable for closed-loop controlling of position,
pressure, force and velocity

-Pilot control valve (pilot):
Directly actuated controlled directional valve,
with control spool and sleeve in servo quality

-Main stage: closed-loop position controlled

-Integrated open and closed-loop control
electronics (OBE)

-Typical applications:

- Plastic injection machines

- Die-casting machines

-Ceramics machines
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Ordering code
I I I I
| Z‘WRCE‘ ‘ N ‘ | TLzX/IP ‘GZ4‘K31I/ | /I |Q *

2/2 directional valve =2
Electrically operated high-response
valve for block installation with integrated
electronics (OBE) =WRCE
Size 32 =32
Size 40 =40
Size 50 =50
Seat piston =S
Rated flow in [/min at 5 bar valve pressure drop
Size 32: 800 |/min linear only ...S800L... =800

600 |/min with fine control range only ...S600R... =600
Size 40: 1200 |/min linear only ...S1200L... =1200

850 |/min with fine control range only ...S850R... =850
Size 50: 2000 |/min linear only ...S2000L... =2000

1400 |/min with fine control range only ...51400R... =1400
Characteristic curve form
Linear =L
Linear with progressive fine control range =R
Series L20to L29 =L2X
(L20 to L29: Unchanged installation and connection dimensions)
Pilot control valve (pilot)
Servo performance proportional valve =
Supply voltage 24 VDC =G24
Electrical connection
Without mating connector with connector according to DIN EN 175201-804 =K31
With mating connector with connector according to DIN EN 175201-804 =731
Electronics interfaces
Command value 0...+10 V, actual value +0.5...+10 V =Al
Command value 4...20 mA =F1
Seal material
FKM seals =
NBR seals =No code
When applying pilot pressure, 2WRCE closes actively =No code
When applying pilot pressure, 2WRCE opens actively =L
Without band enable =No code
Band enable =

Further details in the plain text
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Flow valves | Type WRCE...L2X

Ordering code

Hydraulic components | Henglihydraulic

03/16

|3|WRCE|

I I I T
||| pxgelenan | 4 Jo

*

3/2 directional valve =3

Electrically operated high-response
valve for block installation with

integrated electronics (OBE) =WRCE

Size 32
Size 40 =40
Size 50

Control spool, zero overlap (+0.5...+1.5%) =V

Control spool, with 10...13% positive overlap

Rated flow in |/min at 5 bar valve pressure drop
Size32: 330l/min linear only...V330L...

280 |/min with fine control range only ...E280P...
Size 40: 420 |/min linear only ...V420L...

360 |/min with fine control range only ...E360P...
Size 50: 780 |/min linear only ..V780L...

670 |/min with fine control range only ...E670P...

=330
=280
=420
=360
=780
=670

Characteristic curve form
Linear
Linear with linear fine control range

Series L20to L29
(L20 to L29:Unchanged installation and connection dimensions)

=L2X

Pilot control valve (pilot)
Servo performance proportional valve

Supply voltage 24 VDC

=G24

Electrical connection

Without mating connector with connector according to DIN EN 175201-804

With mating connector with connector according to DIN EN 175201-804

=K31
=731

Electronics interfaces
Command value =10V, actual value £10V
Command value 4...20mA, actual value 4...20 mA

Seal material
FKM seals
NBR seals

=No code

When applying pilot pressure, 3WRCE closes actively (fromAtoT)

When applying pilot pressure, 3WRCE opens actively (fromPtoA)

=No code
=L

Without band enable
Band enable

=No code

=Q

Further details in the plain text
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Symbols:

Simplified:

2WRCE..-L2X/P...

bl
4

<o

2WRCE..-L2X/P...L...

x

0 <]

Flow valves | Type WRCE...L2X

Detailed:

2WRCE..-L2X/P...

X Al Bl v
2WRCE..-L2X/P...L...

% [

A B I

G I

EIS OO ||

iy Al

| A T

\ | 08 H
I o

R

1

M Al Bl vl
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Function and configuration 2WRCE

Valves of type 2WRCE...-L2X/P... are 2-stage high-response valves.
They control the quantity and direction of a flow and are mainly used in control loops.

Set-up:

They consist of the following assemblies:

-The pilot control valve (1) as 1-stage proportional valve (pilot),
with a solenoid as electro-mechanical converters and a piston that is connected
to the integrated pilot electronics via electrical feedback (6.2).

-The second stage (2) for flow control.

-An inductive position transducer (3) the core (4) of which is attached to the piston (5)
of the second stage.

-Integrated LVDT electronics(6.1).

Type 2WRCE40...-L2X/P...

3 4 ‘ I Preferably, port B is to be
2 8 7 connected to the actuator.

Function

The integrated electronics (OBE) compares command and actual values and the solenoids of the pilot
control valve are actuated with a proportional current according to the control deviation.

The pilot control valve takes a proportionally controlled position and controls the flow in and out of the
control chambers A (7) and B (8) that actuate the main spool (5) through the closed valve control loop up
to 0 control deviation.

This means that the stroke of the main spool is regulated proportionally to the command value. It must
be noted that the flow also depends on the valve pressure drop.
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Symbols:

Simplified

3WRCE..V...-L2X/P...

3WRCE..V...-L2X/P...L...

A
Tk
al” 4 MER VI Ti’ib
X' Pyl
3WRCE..E...-L2X/P...
A
a:” ! T IT 1l 4 b
x' plel Y!

3WRCE..E...-.L2X/P...L...

3WRCE..V...-L2X/P...

Flow valves | Type WRCE...L2X

3WRCE
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Function and configuration 3WRCE

Valves of type 3WRCE...-L2X/P... are 2-stage high-response valves.They control the quantity and direction
of a flow and are mainly used in control loops.

Set-up

They consist of the following assemblies:

- The pilot control valve (1) as 1-stage proportional valve (pilot), with a solenoid as electro-mechanical
converters and a piston that is connected to the integrated pilot electronics via electrical feedback (6.2).

- The second stage (2) for flow control.

- An inductive position transducer (3) the core (4) of which is attached to the piston (5) of the second
stage.

- Integrated LVDT electronics(6.1).

Type 3WRCE50..-L2X/P...

6.2 P :
-7 _ ,J,t} — 2 5

ES

Function

The integrated electronics (OBE) compares command and actual values and the solenoids of the pilot
control valve are actuated with a proportional current according to the control deviation.

The pilot control valve takes a proportionally controlled position and controls the flow in and out of the
control chambers A (7) and B (8) that actuate the main spool (5) through the closed valve control loop up
to 0 control deviation.

This means that the stroke of the main spool is regulated proportionally to the command value. It must
be noted that the flow also depends on the valve pressure drop.
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Technical data Type 2WRCE
General
Sizes 32 40 50
Weight kg 11.2 17.3 24.6
Weight with shut-off valve ...../.. WK or .../.. WL... kg 12.5 18.6 25.9
Size of the pilot control valve (pilot) Size 6 6 6
Installation position Any, preferably horizontal
Storage temperature range °C -20to +80
Ambient temperature range °C -20 to +50
Hydraulic (measured with HLP32, 8,,=40°C +5°C)
i X - Main stage ports A, B bar 350 for NG32~40,420 for NG50
Maximum operating |- Pilot control valve port X bar 315
pressures .
- Pilot control valve port Y bar 210
- Design ...S...L (linear) 800 1200 2000
Rated flow - Design ...S...R L/min
atAp =5 bar (linear with progressive 600 850 1400
fine control range)
Nominal flow of pilot valve at Ap=70 bar L/min 12 40 40
Leakage of pilot valve at P =100 bar L/min 0.3 0.7 0.7
Hydraulic fluid Mineral oil (HL,HLP) to DIN 51524
Hydraulic fluid temperature range °C -20 to +80; preferably +40 to +50
Viscosity range mm?/s 20 to 380; preferably 30 to 45

Maximum admissible degree of contamination of the

hydraulic fluid, cleanliness class according to 1SO 4406 (c) Class 20/18/15

Hysteresis % <0.2
Range of inversion % <0.1
Response sensitivity % <0.1
Response time 0 ~ 100% step signal ms <20
Electric
Voltage type Direct voltage
Type of signal Analog
Opening point calibration % <1
. - Hydraulic fluid temperature |%/10 K <03 <03 <03
Zﬁ;%;glgf)tf;u pon - Pilot pressure in X %/100 bar < 0.7 < 0.7 < 0.7
- Return flow pressure in Y %/bar <03 <03 <03

IP65 with mating connector
mounted and locked

Protection class of the valve according to EN60529

Nominal command value range for 2WRC: -
0to+10V £ 0to 100%

In the command value range of 0 to 0.5V, the actual value
remains constant at 0.5 V.

In case of a slow command value modification

from 0.5V to +10V, the actual value follows the command 05 10
value within £0.15V. Command value in V

Actual value in V

0.5
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Technical data Type 3WRCE
General
Sizes 32 40 50
Weight kg 12.6 18.3 25.6
Weight with shut-off valve ...../.. WK or .../.. WL... kg 13.9 19.6 26.9
Size of the pilot control valve (pilot) Size 6 6 6
Installation position Any, preferably horizontal
Storage temperature range °C -20to +80
Ambient temperature range °C -20 to +50
Hydraulic (measured with HLP32, 8= 40 °C =5°C)
i X - Main stage ports A, B bar 350 for NG32~40, 420 for NG50
Maximum operating Pilot control valve port X bar 315
pressures -
- Pilot control valve port Y bar 210
- Design ...S...L (linear) L/min 330 420 780
Rated flow - Design..S..R
at A p=5bar (linear with progressive L/min 280 360 670
fine control range)
Nominal flow of pilot valve at Ap =70 bar L/min 12 24 40
Leakage of pilot valve at P = 100 bar L/min 0.3 0.5 0.7
Hydraulic fluid Mineral oil (HL,HLP) to DIN 51524
Hydraulic fluid temperature range °C -20 to +80; preferably +40 to +50
Viscosity range mm?/s 20 to 380; preferably 30 to 45

Maximum admissible degree of contamination of the

hydraulic fluid, cleanliness class according to 1SO 4406 (c) Class 20/18/15

Hysteresis % <0.2
Range of inversion % <0.1
Response sensitivity % <0.1
Response time 0 ~ 100% step signal ms <28
Electric
Voltage type Direct voltage
Type of signal Analog
Opening point calibration % <1
. - Hydraulic fluid temperature %/10 K <03 <03 <03
zﬁ;‘:é';'gf:“ pon — Pilot pressure in X %/100 bar| < 0.7 | <0.7 <07
- Return flow pressure in Y %j/bar <03 <03 <03

IP65 with mating connector

P i f th i EN6052
rotection class of the valve according to EN60529 mounted and locked

>
Nominal command value range for 3SWRC: § 10| - - - -
0to+10V 2 0to 100% K
In the command value range of 0 to 0.5V, the actual value El
remains constantat 0.5 V. 10 &

+10
Command value in V

In case of a slow command value modification
from 0.5V to +10V, the actual value follows the command
value within £0.15 V.
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Integrated electronics

Flow valves | Type WRCE...L2X

Block diagram/Pinout
VersionAl: U 0...£10V

2.5AF

Differential

24V

y T +—— Suppl
oV ppPly

Supply zero
Reference zero*

Command value

U
ﬂ 0..4+/-10V

Actual value
0...+/-10V

amplifier

S 2-and 3-way
high-response
U cartridge valve

Pin assignment 6P+PE
Version A1:U  0...£10V

T
N

* Do not connect with

Screening

grounding conductor

supply zero!
Signal Valve position
U AB
DE
0..+10V EE@
y, —hB__
DE
o | CHO
U, B
0..-10V @JJ

I Valve
o TR A +24V
B { ov // B ov
/ c 0V int. N
+/10V (Signal)! | D Oifferentia
! | ifferential
<= Test {mupp U { 0V (Signal) H E 00K amplifier
/ F —— . LvDT
/ Se L +-/10V
Protective SL \ / SL oK
earthing ~  g-————m—momo g L L
conductor = 1
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Flow valves | Type WRCE...L2X

Integrated electronics

Block diagram / Pinout

Version F1:1 . 4..20mA
2.5AF
+24V
- +——— Supply
+Ug ov Supply zero
qu y Zw — Loop IFC
. DC R, HH——— 1. 4..20mA
- 2000 C, =
Differential Test IFC
- ‘4...20mA£
R S , amplifier % e\ Ioe 4...20mA
| P =+ €L
L”‘ HL°9'°} 9 ] ——————— grounding conductor
e L | F .
Screening
L -
- - i & +UB
\|
b
i Pilot control
(= 4, . stage! stage
- . , N
0..£10V ¢-— T J** Signal | Valve position
[— 4‘7 | AB
DE
T 12...20mA [[@
IDE ﬁABj
S &g :E 12mA T
v b | X
¢ 4.12mA | L
S 2-and 3-way
U high-response l,:<2mA, Valve inactive
cartridge valve
Pin assignment 6P+PE
Version F1:1 . 4...20mA Valve
2 \V AR AN A +24V
— Ua{ o/ B ov
/ 100
i " —-IN_ D —Rsh=20001
< Test E] i =P|=4..20mA { < OUT, [ D) E ET
R=2000 1§ \____ / LVDT
(max500a} £ FL _4..20mA
===p Protective ESL ! /I S 1
earthing ~ #----—--- i L =
conductor = o
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Characteristic curves (measured with HLP46, 8,,=50°C , P=100bar)

Type: 2WRCE32S800L-L2X/P...

(at Ap =5 bar) Bode diagram
800 +2
£ 0
E 640 7 \\‘\
= c; N N J 1= Ratedflow line
S 480 53 8 .
1 2 bl 19 ] 2=Command value:
2 50 / E) 5| 13 a 10% < 90%
E / g 90° 3= Command value:
Q
@ 1607 y 45°  50% * 5%
e )
0 2 4 6 8 10 10 50 100 200
Reference signal V Frequency Hz—
L L L L L L ]
r T T T T T 1
12 20
Reference signal mA
Type: 2WRCE40S1200L-L2X/P...
(at Ap =5 bar) Bode diagram
2000 +2
c 0
‘€ 1640 N \\ :
s 1200 J] s \ o 1= Ratedflow line
2 Y o | B &  2=Command value:
2 800 e E 2| | B S 10% < 90%
3 400 1/ g / 90° 3= Command value:
& /’ < 4 45° 50% =+ 5%
L1 o
0 2 4 6 8 10 10 50 100 200
Reference signal V Frequency Hz—
L L L L L L ]
I T T T T T 1
4 12 20
Reference signal mA
Type: 2WRCE5052000L-L2X/P...
(at Ap =5 bar) Bode diagram
2000 +2
0
£ 1640 \\\ N
> J N\ o  1=Ratedflow line
3 1200 74 o -3 N 2 _ X
= y o 2 3 £ 2= Command value:
B 800 2 2B 10% «—> 90%
© Q o
3 // E / 90° 3= Command value:
g 400 4 /] 45 500 % 5%
A - o
0 2 4 6 8 10 10 50 100 200
Reference signal V Frequency Hz—
——t—t—+
4 12 20

Reference signal mA
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Characteristic curves (measured with HLP46, 9,,=50°C , P=100bar)

Type:3WRCE...-L2X/P...(all sizes)

101 —_
[o)
] 23 / Hydraulic configuration vs. § 183
Yy
»g 40 ,/ reference signal: s 80
e 20|/ 2 7
Y -10-8 -6 -4 -2 . 0— 10V 5 60
8 // 2 4 10 Referencesignal: , _, 1,04 P A £ 50
3 / <
3 40 T 40
5 4 60 Reference signal: 0=-10V 7 g 30
> 80 4—12mA § 20
® 100 5 10
Reference signal V @
I 1 { & 5432-1012345
4 12 20 Spool stroke (% of max)
Reference signal mA
Bode diagram
+2
Type:3WRCE30V330L2X/P... 0
\ \ \
\ \ 5
1 -3 \i 2
- . 4900 8 1 2 &
1= Command value: 90% ° i D
° o
2=Command value: 5% 2 90
: / -
= // /,
0°
10 50 100 200
Frequency Hz —
+2
0 < R
Type:3WRCE40V420L-L2X/P... N 2
o 3 £
o
2 -
E Al .
1= Command value: £90% EL 90
2= Command value: + 5% < 4 45°
/ o
10 50 100 200
Frequency Hz —
+2
Type:3WRCE50V780L-L2X/P. TN %
ype: - vee \ \ N g
o -3 T
@ i 2
E nle
1= Command value: £90% 7;1 / / 90°
2=Command value: £ 5% < / / 45°
A -
10 50 100 200

Frequency Hz —

orr
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Unit dimensions: Types 2WRCE

(nominal dimensions in mm)

Size 32/40 Size 50
110
\
- <
< {L— 1
\
[ P |
L |
i} [ ‘ ‘ E :?
J g o |
1 =)
I H
T H L
j R
35 F——y—’i 135+H
| s [ == | 1w
©9
DxD S—e—
DxD
Size A B c H only for 2WRCE... WK15... Fastening bolts Tightening
2WRCE... WL15... class 12.9 torque

32 | 135 | 105 | 100 50 4-M16X60 300 Nm
40 | 148 | 120 | 125 50 4-M20X70 600 Nm
50 | 188 | 124 | 140 50 4- M20X%X 80 600 Nm
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(nominal dimensions in mm)

Unit dimensions: Types 3WRCE

Size 32/40 Size 50
D110
l ,
_ !
f—’/—‘ — ‘ ‘
< |- ; |
< =
[F T 1
[ |
i L
o ﬁ | |
+ @ E
3.5 135+H
B
135+H
size | A B c H only for 3WRCE... WK15... Fastening bolts Tightening
3WRCE... WL15... class 12.9 torque
32 123 | 105 | 100 50 4- M16X60 300 Nm
40 123 | 120 | 125 50 4- M20X70 600 Nm
50 188 | 124 | 140 50 4-M20X 80 600 Nm
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Installation dimensions according to DIN 1ISO 7368 (dimensions in mm)
Size 32 40 50
L1 105 125 140
12+0.2 70 85 100
13+0.2 35 425 50
L4+0.2 41 50 58
L5 17 23 30
oD1" 60 75 90
®D2" 58 73 87
®D3" 55 55 68
oD4 32 40 50
D5 24 30 35
®D6" 45 55 68
D7 32 40 50
D8 M16 M20 M20
max.®D9 8 10 10
®D10 6 6 8
o ' > Hl*§‘z 70 87 100
~ B L3 = H2*% 85 105 122
T8 TN 5T H3 52 64 7
i H4 30 30 35
Al o H5 13 15 17
N e e
®D6
H9 100 125 165
H10 30 36 66
Installation bore type 3WRCE H11 705 87 122
[LJo05 ‘4‘ > H12 18 21 48
] ®D1 & H13 15 18 18
oo N ®D2 oo[A] " H16 2.5 3 4
I‘I % s o H17 25 3 3
1 = H18 35 45 45
e — A N~ ™)
A e MIE ALk
= T EE
r é Pi,ﬁlv:?/;:< '% T % V=\/ Rmax 4
ué 7‘\417‘ I y =\ Rmax8
|

/H5 |
X

I

&

=

(1) Locating hole for locking pin

(2) Depth of fit minimum dimension

(3) The ports P, T and B can be positioned around the central axis of port A.
Sufficient distance from the mounting bores and control bores is to be observed.
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6.9
Proportional
directional valves
Type 4WRA and 4WRAE
NG 6 and 10
Up to 315 bar
Up to 75 L/min
Contents Features
Function and configuration 02 - Direct operated proportional directional valve
Symbols 03 to control the direction and magnitude of a flow
Ordering code 03 - For subplate mounting: Porting pattern conforms
Technical data 04 to 1S04401
Electrical connections, 05 - Actuation by means of proportional solenoids
plug-in connectors 05 with central thread and removable coil
Characteristic curves 06-08 - Spring centred control spool
Unit dimensions 09-12 - Control electronics 4WRAE...L2X:

integrated electronics (OBE) with voltage
input or current input (Al resp. F1)
4WRA...L2X: available module amplifier
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Function and configurations

The 4/2- and 4/3-way proportioanl directional valves are designed as direct operated components for
subplate mounting. They are actuated by means of proportional solenoids with central thread and
removable coil. The solenoids are controlled either by external control electronics (type 4WRA...L2X) or
by integrated control electronics (type 4WRAE...L2X).

The valves basically consist of: Body (1) with mounting surface, Control spool (3) with compression
springs (2), Solenoids (4) with central thread, Optional integrated electronics (5)

With the solenoids (4), de-energised, the control spool (3) is held in the central position by the
compression springs (2 ).

Direct operation of the control spool (3) by energising one of the proportional solenoids(4) e.g. control
of solenoid right, then movement of the control spool (3) to the left in proportion to the electrical
input signal, and connection from P to A and B to T via orifice-like crosssections with progressive flow
characteristics.

Type 4WRAE 6...-L2X/... Type 4WRA 10...-L2X/...

4WRA(E)...A-L2X the 2 switched position valves are however only fitted with solenoid "a".
Aplug (6) is fitted in place on the "b" proportional solenoid.

Type 4WRA 10...A-L2X/... Type 4WRAE 10...A-L2X/...
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Symbols
Without integrated electronics With integrated electronics
Type 4WRA...-L2X/... Type 4WRAE...-L2X/...
_ AL B _ A B
S b
ol Lo o [, e =] o .
P T P T
Type 4WRA...A-L2X/... Type 4WRAE...A-L2X/...
A B A B
al X1 % | ° Mo a > al° b
pl T 3 T
Ordering code
I I I
4WRA TL2x I/GZ4 7 *
Further information
Without integrated =No code in plain text
With integrate = E
Vv = FKM
Nominal size 6 = No code = NBR
Nominal size 10 =10 No code = for 4WRA
Spool symbols Interface Al or F1 for 4WRAE:
Al=  Command value input =10V
F1=Command value input 4 to 20mA

A_B
L] Ie] MMTM%

4WRA: 4= With plug-in connector

DR DA =€ K4= Without plug-in connector
1 DT= Without plug-in Deutsch connector

XINBED  XEID =w 4WRAE: K31= Without plug-in connector
_ A_B wi- Z31= With plug-in connector

PT No code = Without hand override

=EA = i ;
@ @ N9 With protected hand override
@ @ = WA Solenoid type(current)

. No code= Solenoid current 2.5A

[ Transitional symbols -15= Solenoid current 1.5A
With symbols E1 -and W1-: -8= Solenoid current 0.8A
P = A: Qunac B—T:0,/2 Power supply voltage of electric control device:
P—=B:q/2 A= T: Quma G24= Power supply voltage 24VDC
L2X= Series L20~L29

Note: For spools W and WA there is,

in the neutral position, aconnection (L20 to L29, unchanged installation and connection dimensions)

between Ato T and B to T with Nominal flow at a valve pressure differential AP=10bar
approx.3% of the elevant nominal NG6:  07= 7L/min
crossse-ction. 15= 15L/min
30= 26L/min

NG 10: 30= 30L/min

60= 60L/min
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Technical data

Directional valves | Type 4WRA and 4WRAE

1. Hydraulic

Installation Optional, preferably horizontal
Nominal size 6 10
. 4AWRA...L2X 2.0 6.6
Weight 4WRAE...L2X K8 2.2 6.8
Nominal flow Q0 at Ap = 10 bar L/min |7,15,26 30,60
Hysteresis % <5
Reversal span % <1
Response sensitivity % < 0.5
Max.operating Ports A, B, P bar 315
pressure Port T bar 210
Pressure fluid Mineral oil (HL, HLP) to DIN 51524
Other pressure fluids on request!
Ambient air 4WRA...L2X °C -20°C to 70°C (-4° F to 158° F)
temperature range |4WRAE...L2X °C -20°C to 50°C (-4° F to 122° F)
Viscosity range mm?/s | 20 to 380 (preferably 30 to 46)
Fluid Cleanliness Class NAS1638 class9 or ISO 4406 class 20/18/15
2. Electrical
1) Solenoid data
Voltage type DC
Command value signal for 4WRAE +10Vor4 ~20mA
Max.current per solenoid A 2.5 1.5 0.8
Solenoid coil Cold value at 20°C a 2 4.8 19.5
resistance Max.warm value 3 7.2 28.8
Duty % ED100%
Max.coil temperature °C 150
Valve protection to EN 60529 IP 65
2) Control electronics
Amplifier 4WRA...L2X VT—VSPA2—....»L2X
4WRAE...L2X Integrated in the valve(OBE)
Nominal voltage VDC 24
Supply voltage Lower limiting value \Y 21/22(4WRA), 19(4WRAE)
Upper limiting value \Y 35
Amplifier power | max A <18
consumption Impulse current A 3
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Electrical connections, plug-in connectors nominal dimensions in mm
-For type 4WRE...L2X (without integrated electronics)
Connections on the r*f*f*f*ﬁ Connections

component plug , - I on the plug-in
Plug-in connector to DIN EN ‘ ‘ connector
i PE PE I

175301-803 or ISO 4400

-For type 4WRAE...L2X (with integrated electronics (OBE))
735

For pin allocation also ;

see block circuit diagram. L ﬁg fm
' < B

Plug-in connector to Y 1/5

DIN EN 175201-804 i

©28.5

$6.5~d11

-Integrated control electronics for type 4WRAE

Component plug allocation

Contact | Interface Al signal ‘ Interface F1 signal g:?;;;ﬁg&:i?le'
Supply A 24 VDC(U(t)=19V to 35V) - up to 25 m cable length
voltage B GND type LiYCY 7x0.75 mm?;
C ne ¥ - up to 50 m cable length
- type LiYCY 7x1.0 mm?2,
Differential D +10V,Re>50KQ | 4 to 20mA, Re>100Q For outside diameter see
amplifier input E reference potentional command value plug-in connector sketch.
F ne D Only connect screen to PE
- on the supply line.

UContacts C and F must not be connected!

Command value:

A positive command value 0 to +10 V (or 12 to 20 mA) at D and the reference potential at E results in a flow from

Pto Aand B to T. A negative command value 0 to -10 V (or 12 to 4 mA) at D and the reference potential at E results
inaflowfromPtoBandAtoT.

For a valve with 1 solenoid on side a (e.g. spool variants EA and WA) a positive command value at D and the reference
potential at E results in a flow fromPtoBand Ato T.

-Integrated electronics (OBE) for type 4WRAE...L2X

[ 7 pin Interface | Integrated electronics (OBE) [ Valve |

Com.value Differential amplifier

Under voltage  Step function generator

I 1" I recognition | “PE is connected to the cooling
Interlock body and the valve housing!
Supply 24V | A Power supply *Protective conductor screwed
upply Ui )
Voltage GND' B ov to the valve housing and cover.

“Ramp can be externally
adjusted from 0 to 2.5s,
the same applies for T, and Tyoun-

-Ui
Protective? ¥| &
conductor =
E “Output stages current regulated.

g@* mj‘é@ @@7’”
+ 4:}% s &
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Characteristic curves (measured with HLP46, 9,,=40°C £5°C )

- Type 4WRAE (NG 6 and 10)

NG 6
7 L/min nominal flow at a 10 bar 15 L/min nominal flow at a 10 bar
valve pressure differential valve pressure differential
30 30 i
1 P—AB-T 1 P—>Aél?—>T 3
or 5
£ 2 PoB/A-T £ P—BIA—T 2
z 4 z 1
E 3 E —
2 10 2 210
w //// 1 w //
—— —
[ 0
20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100
Command valuein % — Command value in % —
30 L/min nominal flow at a 10 bar
valve pressure differential
50 — 1 Ap=10bar constant
P—-A/B-T 4 _
\ 40 or 5 2 Ap=20bar constant
c P—B/A—T H 3 Ap=30bar constant
§ 30 ] 4 Ap=50bar constant
c =
£ 20 5 Ap=100bar constant
K]
w
10 Ap=Valve pressure differential
0 (inlet pressure p, minus loadpressure
20 30 40 50 60 70 80 90 100 p.minus return pressure py)
Command valuein % —
NG 10
30 L/min nominal flow at a 10 bar 60 L/min nominal flow at a 10 bar
valve pressure differential valve pressure differential
70 I 100
60 P—A/B—-T
or 5 80 P—AB—T
T 50 PB/A—T i 1 or 34
£ £ 60 P—B/A—T 5
g 40 2 S 1
3 3 1 3 ///
= £ 40
z 20 z //
[ o 20 =
10 //
20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100
Command valuein % — Command value in % —
1 Ap=10bar constant Ap=Valve pressure differential
2 Ap=20bar constant (inlet pressure p, minus load
3 Ap=30bar constant pressure p, minus return pressure py)

4 Ap=50bar constant
5 Ap=100bar constant
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Characteristic curves (measured with HLP46, 9,,=40°C +5°C )

NG 6 Transient function with a stepped form of electrical input sign
Signal change in %
100 0-100
90 \
80
1 o | 0-75 4|
2 1l
£ 60 “
£ 50 0- 50
& AT &7***
30 0-25 |\
20—~
10
0 40 80 120160 200 0 20 40 60 80
Timeinms —
Performance limit, nominal flow 7 I/min Performance limit, nominal flow 15 I/min
P—AB—T P—AB—T
30— or 30 or _
P—B/A—T | —7 — P—B/A-T
1 1 / [ —]
£ o — 6 S50 ——
£ £ /
— - —_
£ 5 = ]
z ] 4 z //
2 10 g 210
1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Valve pressure differential in bar — Valve pressure differential in bar —
Performance limit, nominal flow 30 I/min
50 T 1.Com. value =40 %
P—AB-T| 2.Com. value = 50 %
1 40 / or —|
. P—B/A—T | 3.Com. value = 60 %
§ %0 /f\ 4.Com. value =70 %
£ UL — ] — 5.Com. value = 80 %
u_g_ —— — 3 6.Com. value = 90 %
T
10 3 7.Com. value = 100 %
1
If the performance limits are exceeded

0 50 100 150 200 250 300

Valve pressure differentialinbar —» then flow forces occur which lead to

uncontrolled spool movements.
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Characteristic curves

Directional valves | Type 4WRA and 4WRAE

(measured with HLP46, 8,,=40°C +5°C)

Transient function with a stepped form of electrical input sign

\

N

—

\

\\
\

A
A

AR\
\

0

A\
0

40 80 120 160

Performance limit, nominal flow 60 I/min

PAB-T
or
P—B/AST
[ T
~— —7
R 6
~— I —
] e =)
3
2

NG 10
Signal change in %
100 0-100
90
1 80
0-75
x 70 /
£ 60
[
§ 50 0- 50
& 40 y
ot // 0- 25
20 ”
10
0 60 120 180240 300
Timeinms —
Performance limit, nominal flow 30l/min
70 P-AB—T
or
60 P—B/A-T
L0 7 74
E 40 6 E
- / 5 -
£ 30 " £
& |l ;3
w 2 w
10 1
0

0 50 100 150 200 250 300

Valve pressure differential in bar —

1.Com. value =40 %
2.Com. value =50 %
3.Com. value =60 %
4.Com. value=70%
5.Com. value =80 %

0 50 100 150 200 250 300

Valve pressure differential in bar —

If the performance limits are exceeded

then flow forces occur which lead to

6.Com. value =90 %
7.Com. value =100 %
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Unit dimensions (nominal dimensions in mm)

Type 4WRAG6...L2X

6
4xP7.6 max
4xM5;10
S — 7] 0060mm)
g
|
. S vl v
58 | gl g o
A © Required surface finish of the
T valve mounting surface
Installation Dimensions
Mounting surface
1 Valve housing Valve mounting screws
2 Proportional solenoid "a" The following valve fixing screws
3 Proportional solenoid "b" are recommended:
4.1 Plug-in connector "A" -4 S.H.C.S.ISO 4762 - M5X 50 - 10.9
4.2 Plug-in connector "B" -4GB/T70.1-M5X50-10.9
5 Name plate - Tightening torque M, =8.9 Nm £ 10%

6 Identical seal rings for ports A, B,Pand T
(R-ring 9.81X1.5X1.78 or O-ring 9.25X 1.78)
7 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
8 Space required to remove the
plug-in connector
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Unit dimensions (nominal dimensions in mm)
Type 4WRAES...L2X
8 1 7 3
INPA
- e
(o0 A
g -
e I i |5
&
68.5
146 6 46
206
50 274
4xP7.6 max
10.3  4xM5;10
|
e ol © (£=10.01/100mm|
© o" ‘ ol g &
& o &
IR P
Installation Dimensions Required surface finish of the
Mounting surface valve mounting surface
1 Valve housing Valve mounting screws
2 Proportional solenoid "a" The following valve fixing screws
3 Proportional solenoid "b" are recommended:
4 Plug-in connector -4S.H.C.S.ISO 4762 - M5X50 - 10.9
5 Name plate -4GB/T70.1-M5X50-10.9
6 Identical seal rings for portsA,B,Pand T - Tightening torque M, =8.9 Nm % 10%
(R-ring 9.81X1.5X1.78 or O-ring 9.25X1.78)
7 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
8 Integrated electronics (OBE)
9 Space required to remove

the plug-in connector
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Unit dimensions (nominal dimensions in mm)

Type 4WRA10...L2X

115

9\7\777 -

=~

N

o
N

H

a
‘f“’% i
+

€
9

105

(7
A

&

5xP10.5 max

[/7]0.01/100mm

Required surface finish of the
valve mounting surface
Installation Dimensions

Mounting surface 4xM8;12

1 Valve housing Valve mounting screws

2 Proportional solenoid "a" The following valve fixing screws
3 Proportional solenoid "b" are recommended:

4.1 Plug-in connector "A" -4 S.H.C.S.1SO 4762 - M6 X 40 - 10.9
4.2 Plug-in connector "B" -4GB/T70.1-M6X40-10.9

5 Nameplate - Tightening torque

6 Valve bleed screw M,=15.5Nm * 10%

7 ldentical seal rings for ports A, B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)

8 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)

9 Space required to remove the plug-in connector

091



12/12  Hengli hydraulic | Hydraulic components

Unit dimensions

Type 4WRAE10...L2X

10 4 2 6

Directional valves | Type 4WRA and 4WRAE

(nominal dimensions in mm)

e
3

7 54
50.8
37.3
27 5x®10.5 max
16.7
3.2
©
[(=]
! 4 P | <
e Bl R,
TA B| <
" ik
P

Installation Dimensions
Mounting surface

Valve housing
Proportional solenoid "a"
Proportional solenoid "b"
Plug-in connector
Name plate
Valve bleed screw
Identical seal rings for ports A,B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)
8 Plug for valves with one solenoid

(2 switching positions, versions EA or WA)
9 Integrated electronics (OBE)

~No b~ wWN R

10 Space required to remove the plug-in connector
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[77]0.017/100mm)

Required surface finish of the
valve mounting surface

Valve mounting screws
The following valve fixing screws
are recommended:
-4 S.H.C.S.ISO 4762 - M6X40 - 10.9
-4GB/T70.1-M6X40-10.9
- Tightening torque M, =15.5 Nm £ 10%
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6.10
Proportional
directional valves
Type 4WRE and 4WREE
NG 6 and 10
Up to 315 bar
Up to 180 L/min
Contents Features
Function and configuration 02 - Direct operated proportional directional
Symbols 03 valve with electrical position feedback
Ordering code 03 - Closed loop control of the direction and
Technical data 04 size of a flow
Electrical connections, plug-in connectors 05 - Operation is by proportional solenoids with
Integrated electronics 06-07 a central thread and removable coil
Characteristic curves 07-10 - For subplate mounting: Porting pattern
Unit dimensions 11-14 conforms to ISO 4401

- Spring centred control spool

- Integrated electronics (OBE) with voltage
input or current input (Al resp. F1)

- 4WRE separate order:
analogue module amplifier
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Function and configurations

4WRE(E) are operated by proportional solenoids with central thread and removalbe coil. The solenoids
are optionally controlled by either external electronics (type 4WRE) or by the integrated electronics (type
4WREE).

The valve basically consists of: Housing (1), Compression springs (2), Control spool (3), and Solenoid
(4 and 5) with central thread, Solenoid(5) with position transducer and optional integrated control
electronics (6).

In the de-energised condition the spool (3) is held in a mechanical centre position by the solenoid return
springs (2).

- With the solenoids (4), de-energised, the control spool (3) is held in the central position by the
compression springs (2 ).

- Direct operation of the control spool (3) by energising one of the proportional solenoids (4, 5) e.g.
control of solenoid right, then movement of the control spool (3) to the left in proportion to the electrical
input signal, and connection from P to A and B to T via orifice-like crosssections with progressive flow
characteristics.

Type 4WRE 10...-L2X/... Type 4WREE 6...-L2X/...

4WRE(E)...A-L2X the 2 switched position valves are however only fitted with solenoid "a".
A plug (7) is fitted in place on the "b" proportional solenoid.

Type 4WRE 6...A-L2X/...

Type 4WREE 10...A-L2X/...
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Symbols
Without integrated electronics With integrated electronics
Type 4WRE...-L2X/... Type 4WREE...-L2X/...
A B A B
s a o b
a ﬂ< :r—% a o b X/T b al > X/T b
P T P T
Type 4WRE...A-L2X/... Type 4WREE...A-L2X/...
A B __AL B
a <ﬂ :’—\‘K a o b a > a o b
P T P T
Ordering code
T I [
AWRE T LX I/ G24 I/ *
Further information
Without integrated =No code in plain text
With integrate = E
Vv = FKM
Nominal size 6 = No code = NBR
Nominal size 10 =10 No code = For 4WRE:
Interface Al or F1 for 4WREE:
Spool symbols Al= Command value input =10V
A_B F1= Command value input 4 to 20mA
CLIoL o] Nlo ol e
P AWRE: Z4= With plug-in connector
KELED o0 = " Ke= Withoutplugin connector
E1- AWREE: K31= Without plug-in connector
W‘HM M DJHI = Z31= With plug-in connector
T =+ . Power supply voltage of electric control device:
‘X‘T\ ‘H‘T m H XA 31_ G24= Power supply voltage 24VDC
A B
EIE a L2X= Series L20~L29

(L20 to L29,unchanged installation

Eii E =EA and connection dimensions)

mi Q @ WA Nominal flow at a valve pressure differential AP=10bar
0 N NG6:  08= 8L/min
Transitional symbols 16= 16L/min
With symbols E1 -and W1-: 3= 32L/min
P=>AiGumx B—T:q,/2 )
Po>B:q/2 A= T:Gume NG10: 25= 25L/min
50= 50L/min
Note: Forspools W and WA there is, 75= 75L/min

in the neutral position, aconnection
between Ato T and B to T with
approx.3% of the elevant nominal
crossse-ction.
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Technical data

Directional valves | Type 4WRE and 4WREE

1. Hydraulic

Installation Optional, preferably horizontal
Nominal size 6 10
. AWRE...L2X 2.2 6.3
Weight 4WREE...L2X Ke 24 6.5
Nominal flow g, at Ap = 10 bar L/min 8, 16,32 25,50, 75
Hysteresis % <0.1
Reversal span % < 0.05
Response sensitivity % < 0.05
Max.operating Ports A, B, P bar 315
pressure Port T bar 210
. Mineral oil (HL, HLP) to DIN 51524
Pressure fluid -
Other pressure fluids on request!

Ambient air 4WRA...L2X °C -20°C to 70°C (-4° F to 158° F)
temperature range |4WRAE...L2X °C -20°C to 50°C (-4° F to 122° F)
Viscosity range mm?/s 20 to 380 (preferably 30 to 46)
Fluid Cleanliness Class NAS1638 class9 or ISO 4406 class 20/18/15
2. Electrical
1) Solenoid data
Nominal size 6 10
Voltage type DC
Command value signal for 4WREE +10Vor4 ~20mA
Max.current per solenoid A 2.5
Solenoid coil Cold value a 2.7 3.7
resistance Max.warm value 4.05 5.55
Duty % ED100%
Max.coil temperature °C 150
Valve protection to EN 60529 IP 65
2) Control electronics
Amplifier AWRE...L2X }/T—VSPA2—....-L2X

4WREE...L2X integrated in the valve(OBE)

Nominal voltage VDC 24
Supply voltage Lower limiting value |V 19.4

Upper limiting value |V 35
Amplifier power Imax A <2
consumption Impulse current A 3
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Electrical connections, plug-in connectors nominal dimensions in mm

-For type 4WRE...L2X (without integrated electronics)

Connections on the r S - T Connections
component plug N — I | onthe plug-in
connector
Plug-in connector to DIN EN ‘ = BE ‘
175301-803 or 1SO 4400 ! A B L !
L 172 172 J To the amplifier To the amplifier

-For type 4WREE...L2X (with integrated electronics (OBE))

73.5

For pin allocation also

see block circuit diagram. ol [ ﬁ-};
ﬁ {
Plug-in connector to oy I =
DIN EN 175201-804 m by
o
©
©
-Inductive position sensor
Coil wiring connect to the plug
| To the amplifier
5]
‘ signal connect
! e — to the ground &
‘ ‘ K i power connect aQ
R 33 @ 14T ¢ S wtewand | E
i 4 3 ! 13 .
‘ | Signal 2
‘ . e | Supply o
‘ 4,— 2
| Coil
016 37 Pg7
Plug connector 4 pin Pg7-G4W1F PN | —
Connecting cables: | T= n
. -! - T+t - —
Recommend: For cables up to 50 m in length, Q J_= o
Please use a cable of type LiYCY 4X0.25 mm? ! } :

Connect the shield to the PE only on the supply side.

7,8
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Integrated control electronics for type 4WREE

Component plug allocation

Contact Interface Al signal \ Interface F1 signal

A 24 VDC(U(t)=19.4V t0 35V), lpa =2A
Supply voltage

B ov
Ref tential

eterence potentia C ref.contact F, Re>50KQ ref.contact F, Re<10Q

(actual value)
Differential D +10V, Re>50KQ 4 to 20mA, Re>100Q
amplifier input E Reference potentional command value
Measurement output F +10V actual value 4to 20 mA actual value,
(actual value) (limiting load 5 mA) load resistance max.300Q

PE Connected with cooling body and valve housing

Command value: A positive command value 0 to +10V (or 12 to 20 mA) at D and the reference
potential at E results in a flow fromPtoAandBto T.
A negative command value 0 to -10V (or 12 to 4 mA) at D and the reference
potential at E results in a flow fromPtoBandAto T.
For a valve with 1 solenoid on side a (e.g. spool variants EA and WA) a positive command value at
D and the referencepotential at E results in a flow from PtoBand Ato T.

Actual value: A positive actual value 0 to +10V (or 12 to 20mA) at F and the reference potential at C results in
flow fromPtoAandBto T,
A negative actual value 0 to -10V (or 4 to 12mA) at F and the reference potential at C results in
flow fromPtoBandAtoT.
With valves with 1 solenoid, a positive actual valueat F and referencepotential at C results in flow
fromPtoBandAtoT.

Connection cable: Recommended: - up to 25 m cable length type LiYCY 7X0.75 mm?
- up to 50 m cable length type LiYCY 7X 1.0 mm?
For outside diameter see plug-in connector sketch
Only connect screen to PE on the supply line.

Integrated electronics (OBE) for type 4WREE...L2X

‘ 7pin Interface Integrated electronics (OBE) ‘ Valve
Com.value R—[( Differential amplifier Output
Ref.potential | E

Act.value Act.value

Ref.potential ﬁj

Interlock

Power supply

Supply 24V +OL\J/i Oscillator
Voltage GND Ui %
Protective ! P_J_é_‘E Demodulator
conductor =

_3) | Position
3 Zero point™ | transducer

Sensitivity
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Integrated control electronics for type 4WREE

+10V

actual position
+24V

ov

Note: Electrical signals processed by control electronics
(e.g. actual value) must not be used for switching off
safety relevant machine functions!

1) The protective conductor (PE) is connected to the cooling body
and the valve housing!
2) The ramp is externally adjustable from0to 2.5's,

Reference
actual position

+10V/4..20mA

the same applies for T, and Tgoun signal input
3) Zero point is externally adjustable. 3) Reference
signal input
Characteristic curves (measured with HLP46, 9,4=40°C £5°C)
- Type 4WREE (NG 6 and 10)
Pressure-signal-characteristic curves (V spool, Ps =100 bar)
NG 6 NG 10
100 100
80 80
/ g
60 77 60 7
40 A/ 40 H#F-
N, 7 N /73
T 20 T 20 [ /7
0’| »-5 - -1 3 5 0’| o - -3 - 3 5
o Y, o y/d
< l 720 < I ///, -20
/’ 5/ -40 711140
yAl /]
/ -60 ,/ 7 |-60
/ 80 -80
-100 -100
U
— —£ in%— — —£ in%—
EN EN
Leakage flow with the spool in the central position
Type 4WREE6 V32 Type 4WREE10 V75
2 2
/ /
1 / P 1 / 4
E S E A
| B -
2 1 = 2 4 / 7 A
o - o
5 S — A
g = g /1
® =T K] / / ¥
S 4 S 7
0 50 100 150 200210 250 300315 0 50 100 150 200210 250 300 315
Working pressure in bar — Working pressure in bar —
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Characteristic curves (measured with HLP46, 9,,=40°C +5°C , P=100bar)

- Type 4WREE (NG 6 and 10)

16L/min nominal flow at a 10 bar

NG 6 . ’
valve pressure differential
8L/min nominal flow at a 10 bar 60 ; A 5
g valve pressure differential 50 PﬂA/BaT
£ 30 T
T T
£ ol PoAB=T |5 0 PBA_T v 4
r or —4
£ PB/A-T L~ —T T 13 i ~
2 10 | — T2 € 30 3
E — 1 5 » //// 2
0 £ —1
10 20 30 40 50 60 70 80 90 100 Vspool z . A 4///
1520 30 40 50 60 70 80 90 100 E and W spools o ——
Command value in % —

0 10 20 30 40 50 60 70 80 90 100 Vspool
| | | | | | |

t t t + + U !
1520 30 40 50 60 70 80 90 100 EandW spools

32L/min nominal flow at a 10 bar
Command valuein % —

valve pressure differential

120 T
110 —1 P&A})/PﬁT 5 Max.permissible flow
100 —
P—B/IA-T
90 i 1 Ap=10bar constant
1 ?8 — - R 2 Ap=20bar constant
E 60 — 3 3 Ap=30bar constant
> ig —2 4 Ap=50bar constant
< 30 1 5 Ap=100bar constant
2 —
S 20
TR _ . .
Ap=Valve pressure differential
0 10 20 30 40 50 60 70 80 90 100 Vspool (inlet pressure p, minus load
1520 30 40 50 60 70 80 90 100 E and W spools pressure p, minus return pressure p;)
Command valuein % —
NG 10
25L/min nominal flow at a 10 bar 50L/min nominal flow at a 10 bar
valve pressure differential valve pressure differential
80 P 5 150 5
S 15| PARTT
60 4 P-B/A-T 4
g 50 . i 100 s
€ 40 E 75
3 L 2 3 LT 2
e % 1 £ 50 =
z 2 — — 3 ” P 4//
i 10 =] o -
—
0 ‘ 10 20 30 40 50 eo 70 80 90 100 V spool 0 10 20 30 40 50 60 70 80 90 100 Vspool
10 20 30 40 50 60 70 80 80 100 E and W spools 10 20 30 40 50 60 70 80 90 100Eand W spools
Command value in % — Command value in % —
75L/min nommal_flow at_a 10 bar Max.permissible flow
valve pressure differential
300 5
275 | PoAB-T
or
250 | p_pAT
225 1 Ap=10bar constant
1 fgg ettt —_— 4 2 Ap=20bar constant
<
'€ 150 s 3 Ap=30bar constant
3 1[2)(5) =P 4 Ap=50bar constant
£ 75 1 5 Ap=100bar constant
2 50 —
o
L 25 — ' )
Ap=Valve pressure differential
0O 10 20 30 40 50 60 70 80 90 100 Vspool (inlet pressure p_minus load

10 20 30 40 50 60 70 80 90 100 EandW spools
Command value in % —

pressure p, minus return pressure p,)
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Characteristic curves (measured with HLP46, 9,,=40°C +5°C , P=100bar)

- Type 4WREE (NG 6)

Signal change in % —

100 0-100-0
90 \\
80 T ient . ith
tooe / | 0-75-0 \ franslintI u:u-:tlolr? WItt a ste;l)ped
2 60 1/ Y\ orm of electrical input signal
é 50 /;// 0-50-0 \ 4/3 valve version,
g 40 Spool symbol “E”
& 30 I/ \
20 0-25-0R \[\ \
10 AN
AN
0 10 20 30 40 0 10 20 30
Time in ms —
-315
0 L - -270 Frequency response
Toos b SN H A characteristic curves
o .5 \ — 225
A
£ Vi A 4/3 valve version,
> -10 % 180
< C & © Spool symbol “V”
\l - (=2
é -15 AN 135 g
% -20 \\‘\ -90 %
8 .25 v 4 \‘\ 45 & . Signal+10%
= e NY . O Signal+25%
£ -30 L= 1o ) o
< 1 10 2030 50 100 200 —— Signal+100%
Frequency in Hz—
Flow-pressure differential curve
Load function with maximum valve opening.
Nominal flows 8, 16 and 32 L/min.
Spool symbol “V”
200 Max.permissible flow
100 32 | L —] /
= e
€ i P—AB—T
3 L
£ — or
2
s 10 P—B/A-T
[T
1 . o
10 20 50 100 200 300 Take the maximum permissible flow

L )
Valve pressure differential in bar— of 80 L/min into account!
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Characteristic curves

- Type 4WREE (NG 10)

Strokein % —

Ampitude relationship in dB —

Flow in L/min

Directional valves | Type 4WRE and 4WREE

(measured with HLP46, 8,,=40°C +5°C , P=100bar)

Signal change in % —

100 0-100-0
75 0-75-0 Transient function with a stepped
V form of electrical input signal
50 -50-
0-50-0 4/3 valve version,
Spool symbol “E”
25 0-25-0
\\
0 20 40 60 0 20 40 60
Time in ms —
-315
0 Frequency response
:g — 1 characteristic curves
10 ; 4/3 valve version,
2 Spool symbol “V”
15 ©
2
-20 e
o
25 —-— Signalx10%
20 ez | L LININN L, Signal+25%
- H 0,
1 10 2030 50 100 200 —— Signal£100%
Frequency in Hz—
Flow-pressure differential curve
Load function with maximum valve opening.
Nominal flows 25, 50 and 75 L/min.
Spool symbol “V”
Q,,,=375L/min
400 o
N Max.permissible flow
T\ /
180 — — | — || = g
/75(; ///” ;
100
50 g 1 P—AB-T
or
25
P—B/A—T
10 Take the maximum permissible flow
10 20 50 100 200 300

of 180 L/min into account!

Valve pressure differential in bar—
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Unit dimensions (nominal dimensions in mm)

Type 4WRES6...L2X

‘15‘

78.5

47

4x®7.6 max
10.3 4xM5;10
— 7] 0.01/iG0mm]
/
tF 0.8
—| 10 vl ©
ik & g o b
e Required surface finish of the
f valve mounting surface
g
Installation Dimensions ©
Mounting surface
1 Valve housing 8 Plug-in connector for inductive
2 Proportional solenoid "a" with inductive position transducer
position transducer 9 Space required to remove the
3 Proportional solenoid "b" plug-in connector
4.1 Plug-in connector "A"
4.2 Plug-in connector "B" Valve mounting screws
5 Name plate The following valve fixing screws
6 ldentical seal rings for ports A, B, Pand T are recommended:
(R-ring 9.81X1.5X1.78 or O-ring 9.25X 1.78) -4 S.H.C.S.1ISO 4762 - M5X 50 - 10.9
7 Plug for valves with one solenoid -4GB/T70.1-M5X50-10.9
(2 switching positions, versions EA or WA) - Tightening torque M, = 8.9 Nm = 10%
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Unit dimensions (nominal dimensions in mm)

Type 4WREE6...L2X

115

-

1]

Gl )8
[

&
40.5
27.8
4xP7.6 max 19
10.3 4xM5;10
S (7] 001/i60mm ]
1
\ 0 0.8
|
. A B | wl © 7777%2777
° S‘ R &g ®
A P -~ e Required surface finish of the
% T ‘ hd valve mounting surface
8
[Ie}
Installation Dimensions
Mounting surface
1 Valve housing Valve mounting screws
Proportional solenoid "a" with inductive The following valve fixing screws
position transducer are recommended:
3 Proportional solenoid "b" -4 S.H.C.S.1ISO 4762 - M5%50-10.9
5 Name plate -4GB/T70.1-M5X50-10.9
6 ldentical seal rings for ports A, B, Pand T - Tightening torque M, =8.9 Nm % 10%

(R-ring 9.81X1.5X1.78 or O-ring 9.25X1.78)
7 Plug for valves with one solenoid

(2 switching positions, versions EA or WA)
10 Plug-in connector
11 Integrated electronics (OBE)
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Unit dimensions (nominal dimensions in mm)

Type Type 4WRE10...L2X

8 2 4.1 1 5 4.2 3 9
\ 4
q
(N L o
! N
i —H- AL
g P
192 \6 12 7 704
165.6 92.4
2702
365

50.8
37.3
27 5x®10.5 max
167
3.2
)
H— 1 ©
K e —
AN mmntr
TA {} N ©
P |

Required surface finish of the
*********** valve mounting surface

Installalmon Dimensions 4xMB:12

Mounting surface

1 Valve housing Valve mounting screws

2 Proportional solenoid "a" with inductive The following valve mounting screws
position transducer are recommended:

3 Proportional solenoid "b" -4S.H.C.S.1ISO 4762 - M6x40-10.9

4.1 Plug-in connector "A" -4GB/T70.1-M6X40-10.9

4.2 Plug-in connector "B" - Tightening torque M, = 15.5 Nm £ 10%

5 Name plate
6 Identical seal rings for ports A, B,Pand T
(R-ring 13X 1.6 X2 or O-ring 12X2)
7 Plug for valves with one solenoid
(2 switching positions, versions EA or WA)
8 Plug-in connector for inductive position transducer
9 Space required to remove the plug-in connector
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Unit dimensions (nominal dimensions in mm)

Type 4WREE10...L2X

>
(52
) ©
\YIES
o
<
70.4
165.6 92.4 7
270.2
365
50.8
37.3
= 27 - 5x®10.5 max
16.7 (7] 0.01100mm
3.2
[s2]
H—e-—-1— ©
I Pl AD]
! ! <
| A Bl | N Q Required surfacefinishof the
:TA 1B ® g valve mounting surface
T/ 1

Installation Dimensions

; 4xM6;12
Mounting surface

1 Valve housing Valve mounting screws

2 Proportional solenoid "a" with inductive The following valve fixing screws
position transducer are recommended:

3 Proportional solenoid "b" -4 S.H.C.S.ISO 4762-M6 X 40-10.9

4 Name plate -4 GB/T 70.1-M6 X 40-10.9

5 ldentical seal rings for ports A, B,Pand T - Tightening torque M,=15.5Nm£10%

(R-ring 13X 1.6 X2 or O-ring 12X2)
6 Plug for valves with one solenoid

(2 switching positions, versions EA or WA)
7 Plug-in connector
8 Integrated electronics (OBE)
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6.11
Pilot operated
proportional
directional valves
Type 4WRZ(E) and 4WRH
NG 10 to 32
Up to 350 bar
Up to 1600 L/min
Contents Features
Function and configuration 02-03 - Pilot operated proportional directional valve to
Ordering code 04 control the direction and magnitude of a flow
Symbols 05 - Operation is by proportional solenoids with
Technical data 06 central thread and detachable coil
Electrical connections, plug-in connectors 07 - For subplate mounting:
Integrated electronics 07 Porting pattern to ISO 4401 and DIN 2430
Characteristic curves 08-11 - Spring centered control spool
Unit dimensions 12-15 - 4WRZE: Integrated electronics (OBE) with

voltage input or current input (Al resp. F1)
- 4WRZ: associated control electronics
(separate order)
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Function and configuration

- Pilot valve type 3DREP 6...

The pilot valve is a proportional solenoid
operated 3-way pressure reducing valve. It is
used to convert an electrical input signal into a
proportional pressure output signal and is used
on all 4WRZ...valves.

The proportional solenoids are controllable
DC wet pin solenoids with central thread and
detachable coil. The solenoid is optionally
controlled by external electronics (type WRZ...) or
integrated electronics (type WRZE...).

Design:

The valve basically consists of:

- Housing (1)

- Control spool (2) with pressure measuring
spools (3 and 4)

- Solenoids (5 and 6) with central thread

- Optionally with integrated electronics (8)

Work principle

- When the solenoids (5 and 6) are in the de-
energized condition, the control spool (2) is held
by compression springs in the central position

- Direct operation of the control spool (2)
by energizing a proportional solenoid, e.g.
energization of solenoid "a" (5). Pressure

measuring spool (3) and control spool (2) are

Type 3DREPS...
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shifted to the left in proportion to the electrical
input signal; Connection from P to B and A to
T through the orifice-like cross sections with
progressive flow characteristics; De-energization
of the solenoid (5), control spool (2) is returned to
the central position by the compression spring, In
the central position, ports A and B are open to T,
i.e. the hydraulic fluid can flow to the tank without
any restrictions.

- Manual override, optional, with the help of it, the
control spool (2) can be moved without requiring
the energization of the solenoid.

Notes:

Type 3DREP 6: Draining of the tank line must
be prevented. In the case of a corresponding
installation situation, a pre-load valve is to be
installed (pre-load pressure approx. 2 bar).

Pilot valve with two spool positions

(Type 3DREP6...B...)

In principle, the function of this valve version
corresponds to that of the valve with three
spool positions. However, this 2-position valve
is provided with solenoid "a" (5) only. Instead of
the 2nd proportional solenoid, a plug screw (7) is
fitted.

Type 3DREPEG...



Directional valves | Type 4WRZ(E) and 4WRH

Function and configuration

- Pilot operated proportional directional valves
Type 4WRZ...

Valves of type 4WRZ... are pilot operated 4-way

directional valves with operation by proportional

solenoids. They control the direction and

magnitude of a flow.

Design:

The valves basically consist of:

- A pilot valve (9) with proportional solenoids (5
and 6), control spool (2) and orifice plugs (15)

- A main valve (10) with main spool (11) and
centering spring (12)

Work principle

- When the solenoids (5 and 6) are de-energised,
the main spool (11) is held by centering springs
(12) in the central position.

- Operation of the main spool (11) through
the pilot valve (9), the main spool is moved
proportionally, depending on the spool position,
flow from P to A and B to T(R) or P to B and A to
T(R).

e.g. by energising solenoid "b" (6), the control

Hydraulic components | Hengli hydraulic 03 /16

spool (2) is shifted to the right, pilot oil is fed
through the pilot valve (9) into the pressure
chamber (13) and moves the main spool (11)
in proportion to the electrical input signal;
Connection from P to A and B to T through
orifice-like cross-sections with progressive flow
characteristics.

De-energization of the solenoid (6), the control
spool (2) and main spool (11) are returned to the
central position.

- Pilot oil supply to the pilot valve internally via
port P or externally via port X.

- With the help of an optional manual override the
control spool (2) can be moved without requiring
the energization of the solenoid.

Notes:

Type WRH:

The pilot pressure in the main valve must not
exceed 25 bar.

Type WRZ:

For system pressures above 100bar the type D3
pilot pressure reducing module(14) must be fitted
between pilot valve (9) and main valve (10).

a
i
5
|
14
13 L
1V
11 /

‘/9
2
6

b
e 10 12

Type 4WRZE...
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Ordering code
I I I
4WR_ TL7X|/ 6E |G24 /I V| *
Hydraulic operation =H Further information
Electro-hydraulic ~ =Z in plain text
For WRZ only: V= FKM
For external electronics= No code No code = NBR
With integrated electronics  =E Nocode= Without pressure
Nominal size 10 =10 reducing valve
Nominal size 16 =16 D3=With pressure reducing valve:
Nominal size 25 =25 ZDR6DPO0-L4X/40YM(fixed setting)
Nominal size 32 =32

Interface Al or F1 for WRZE
Spool symbols Al=  Command value input 10V
— AS F1=Command value input 4 to 20mA

[l [ol To] [elo]t]
P T .~ Z4=  With plug-in connector
=E1- AWRZ: 4= Without plug-in connector
K31=Without plug-in connector

DA G
m m =E3- AWRZE: Z31=  With plug-in connector
CEHED  XH
CEHED XL

=W6- No code= Pilot oil supply external

W8- Pilot oil drain external

=WO- Pilot oil supply and drain

A B E= Pilot oil supply internal

[a]o] Pilot oil drain external
- PT ET= Pilot oil supply internal
m @ =EA Pilot oil drain internal
T= Pilot oil supply external

m @ =W6A Pilot oil drain internal

(for type 4WRH only possible with No code)

[] Transitional symbols

N9 V= With protected hand override

Nominal flow in L/min at a valve pressure

differential AP=10bar Electronic contral supply voltage

No
5= 50= 5= for size10 G24 V= Power supply voltage 24VDC
100= 150= for sizel6 6E V= Proportional solenoid with removable coil
220= 325= for size25 -
360= 520= for size32 L7X= Series L70~L79
(L70 to L79,unchanged installation and connection dimensions)

Note: With symbols E1-and W8-: With symbols E3- and W9-:

P=>AQmx B—=T:qy P—=A:Qumx B~ T:closed

P g B: qv/z A d T: qvmax P - B: qv/2 A - T: qvmax

With spools W6-, W8-, W9- and W6A in the neutral position, there is a connection fromAto T
and B to T with approx. 2% of the relevant nominal cross-section.

1) Omitted for 4WRH and 4WRZ without pilot valve.
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Symbols(simplified)

Hydraulic components | Hengli hydraulic 05/16

With electrohydraulic operation and for external electronics

Type 4WRZ..-L7X/...

A_,B
'noDn!
alXp | — [ 4XIb
L__P_"T _4

‘5( ”””” yr

Type 4WRZ...-L7X/...E...
B

A
!
oo o] o th
[ I = E i,
v
Type 4WRZ...-L7X/..ET...

A B
falo]vh
alxpl © | ° | ° Fgdb
P T

Type 4WRZ...-L7X/...T...

A B
‘Do
alXp | _ | 4XIb

rX,,P,,I,,J

/

/
A

X=external
Y=external

X=external
Y=external

X=external
Y=external

X=external
Y=external

Type 4WRZ..A-L7X/...

A, B
gl oo

b
xuy P T

2

Type 4WRZ...A-L7X/...E...
A_,B
e[
! P T
Type 4WRZ...A-L7X/..ET...

A_,B
bt = 2 b
PT

Type 4WRZ.. A-L7X/...T...

A _,B
bt 2 Lo o
P T

e

With electrohydraulic operation and for external electronics

Type 4WRZE...-L7X/...

y\
Type 4WRZE...-L7X/...E..
A B
alt> alol|b b
S s —_—
y\
Type 4WRZE...-L7X/..ET
A_B
alt> alo|b b
PTIT
Type 4WRZE...-L7X/...T...
A_B
/4

With hydraulic operation
Type 4WRH...-L7X/...

A, B
T

X=external
Y=external

X=external
Y=external

X=external
Y=external

X=external
Y=external

Type 4WRZE...A-L7X/...

AB
a mxﬂg b
P

—-
i

Type 4WRZE...A-L7X/...E...
AL B
a mxag b
% P T

Type 4WRZE.. A-L7X/..ET...

-

AL_B
a mxﬂg b
P IT

Type 4WRZE.. A-L7X/..T...

AL B
a mxﬂg b
& PTTT

:

Type 4WRH.. A-L7X/...
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Directional valves | Type 4WRZ(E) and 4WRH

Technical data
General
Valve type WRZ |WRZE
Installation optional, preferably horizontal
Storage temperature range °C -20 to +80
Ambient temperature range °C -20 to +70 -20 to +50
NG10 kg 7.8 8.0
. NG16 kg 13.4 13.6
Weight NG25 ke  |182 184
NG32 kg 42.2 42.4
Hydraulic (measured with HLPAG.p=100bar:40°C £ 5°C)
Nominal size 10 [16 |25 32
. . External pilot oil supply |bar 30 to 100 bar
gr’?eirsauttl’zg Pilot valve Internal pilot oil supply |bar 100 to 350 with "D3" only
-Main valve bar upto315 |upto350 |upto350 |upto350
-Port T (port R)
Return flow (external pilot oil drain) bar upto315 |upto250 |upto250 |upto 150
pressure -Port T(internal pilot oil drain) bar upto30 |upto30 |upto30 |upto30
-PortY bar up to 30 upto30 |upto30 up to 30
Pilot oil volume input signal 0- 100 % cm?® |17 4.6 10 26.5
Pilot oil flow in port X and Y with a stepped .
input signal 0- 100 % L/min 3.5 5 7 159
Flow of the main valve L/min | upto170 |upto460 |upto870 |up to 1600
. . Mineral oil (HL, HLP) to DIN 51524
Hydraulic fluid Further fluids on enquiry!
Hydraulic fluid temperature range °C -20 to +80 (preferably +40 to +50)
Viscosity range mm?/s |20 to 380 (preferably 30 to 46)

Maximum permissible degree of contamination of the

A filter with a minimum retention

Degree of pressure fluid is to NAS 1638 or 1SO 4406(c) rate of Bx = 75 is recommended
contamination | _pjjot valve NAS 1638 class 7 x=5

- Main valve NAS 1638 class 9 x=15
Hysteresis ‘% ‘S 6
Electrical
Valve type WRZ |WRZE
Type of protection of the valve to EN 60529 IP65 with cable socket mounted and locked
Voltage type DC
Command value overlap % 15
Max. current A 1.5 2.5
Solenoid coil Cold value at 20°C Q 4.8 2
resisance Max. warm value Q 7.2 3
Duty % 100
Coil temperature °C up to 150
Valve protection to EN 60529 If.PGS with ”?°””ted and

ixed plug-in connector

Control electronics
External amplifier for type WRZ VT-VSPA2-1-L2X/...
Command Voltage input "A1l" v +10
value signal -Currentinput "F1" mA 41020
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Electrical connections, plug-in connectors nominal dimensions in mm

-For type 4WRZ...L7TX (without integrated electronics)
Connections on the r e T Connections

— — L
component plug I I on the plug-in
. ‘ ‘ connector
Plug-in connector to DIN EN
| PE PE i

175301-803 or ISO 4400 A
L 12 172 J To the amplifier  To the amplifier

-For type 4WRZE ...L7X (with integrated electronics (OBE))

=
—

For pin allocation also
see block circuit diagram.

@)

Plug-in connector to =) B S VE
DIN EN 175201-804 . ‘(,5
& :
o
-Integrated control electronics for type 4WRZE ...L7X
Component plug allocation
Contact | Interface Al signal | Interface F1signal Connection cable:
— Recommended:
Supply A 24 VDC(U(t)=19V to 35V) - up to 25 m cable length
voltage B GND type LiYCY 5X0.75 mm?;
C ne ¥ - up to 50 m cable lenzgth
type LiYCY 5X1.0 mm?.
Differential D +10V,Re>50KQ | 40 20mA, Re>1000 | Py outside diameter see
amplifier input E reference potentional command value plug-in connector sketch.
F nec Y Only connect screen to PE

on the supply line.
Y Contacts C and F must not be connected!

Command value:

A positive command value 0 to +10V (or 12 to 20 mA) at D and the reference potential at E results in a flow fromPto Aand Bto T.
A negative command value 0 to -10V (or 12 to 4 mA) at D and the reference potential at E results in a flow fromPtoBand Ato T.
For a valve with 1 solenoid on side a (e.g. spool variants EA and WA) a positive command value at D and the reference
potential at E results in a flow fromPto Band Ato T.

-Integrated electronics (OBE) for type 4WRZE...L7X

[ 7 pin Interface | Integrated electronics (OBE) [ Valve |

Differential
amplifier

Com.value Output®

Ramp generator ¥

i1 E
Ref. potential | Controller

Under voltage Step function generator

I 1| recognition Interiock | Y PE is connected to the cooling
nterloc body and the valve housing!
Supply 24V A Power supply ¥ Protective conductor screwed
u i .
vOffgg); GND ' B o to the valve housing and cover.

“'Ramp can be externally
adjusted from 0 to 2.5s,

-Ui
Protective? ¥ Eﬁl
conductor =
the same applies for T, and Tyoun-
o — uwp down
g— N @J @ @ E ? Output stages current regulated.
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Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C +5°C , P=100bar)

NG 10

25L/min nominal flow at a 10 bar valve pressure differential

80 T T 5
P—AB-T

i 60 or L~ 14

g P—B/A—T 13

3 40 2

IS 1

z 20 ——

k)

“ o

1520 30 40 50 60 70 80 90 100
Command value in % —

50L/min nominal flow at a 10 bar valve pressure dif5ferential 1 Ap=10bar constant

‘T: 150 T T 2 Ap=20bar constant
€ lgg PH%’PHT g 3 Ap=30bar constant
E 75 P—B/IA-T —1> 4 Ap=50bar constant
= 50 i — 1 5 Ap=100bar constant

2 25

o
™ 0

1520 30 40 50 60 70 80 90 100 Ap=Valve pressure differential
Command value in % — (inlet pressure p, minus load
ressure minus return
85L/min nominal flow at a 10 bar valve pressure differential P P
5 4 pressure p.)

1 170 i T 3

c

E 150 PHAO/I'BHT %

é 100 P—B/A-T-

% Sg

i 1520 30 40 50 60 70 80 90 100

Command value in % —

Transient function with a stepped form of electrical input signal P_= 50bar

Signal changein % —

100 0-100
T 75 /- 0-75
= / \
[=
Type 4WRZ < 5 // 0-50
N/ \
» 25 — 0-25
0 N
0 20 40 60 80 100 0 20 40 60 80 100
Time in ms— Time in ms—
Signal changein % —
100 7 0-100
Vol |/ e N
" 5 /// 0-75
Type 4WRZE ¢
P o 50 0-50
X
[
? 25 0-25
00 20 40 60 80 100 0 20 40 60 80 100
Time in ms— Time in ms—
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Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C £5°C , P=100bar)

NG 16

100L/min nominal flow at a 10 bar valve pressure differential

Flow in L/min—

A5

PLABLT

or
P—B/A-T

|

ENNPXES

|

L

0
1520

150L/min nominal flow at a 10 bar valve pressure differential

30 40 50 60 70

Command value in % —

80

90

100

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

5

1 460 T T . .
c 400 t T Ap=Valve pressure differential
£ P-ABST 4 ; .
5 320 or (inlet pressure p, minus load
c 240 P—B/A-T g pressure p, minus return
g 160 ] f 1 pressure p;)
T 80 |

0 1520 30 40 50 60 70 80 90 100

Command value in % —

Transient function with a stepped form of electrical input signal P_= 50bar

Signal changein % —

100 L~ 0-100
75 / 0-75
1 //
Type 4WRZ * 50 0-50
£
£ /4 0-25 \\
7]
0 AANAY
0 30 60 90 120 150 0 30 60 90 120 150
Time in ms— Time in ms—
Signal changein % —
100 0-100
T 7s / 075
®
Type 4WRZE QE) 50 / 0-50 \
X
o
I y4 \
25 k{/ 0-25 \

0
0 30 60 90 120 150

Time in ms—

0
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Directional valves | Type 4WRZ(E) and 4WRH

Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C £5°C , P=100bar)

NG 25

220L/min nominal flow at a 10 bar valve pressure differential

800

700 PLABLT

600

or
500 P—B/A—T

400

300

“Nwh O

Flow in L/min—

200

—

100
0

1520 30

40 50 60 70
Command value in % —

325L/min nominal flow at a 10 bar valve pressure differential

80

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

90 100

870 T T

d

PLABT

Ap=Valve pressure differential

or
P—B/A—T

pressure p. minus return

400 i

5

4 ’ .

3 (inlet pressure p, minus load
2

1

pressure p,)

Flow in L/min—

300 1

1520 30 40 50 60 70

Command value in % —

80

90 100

Transient function with a stepped form of electrical input signal P_= 50bar

Signal changein % —

100 0-100
75 0-75
! \
= -
Type AWRZ 50 0-50
e
S 25 0-25
o
0 0 60 120 180 240 300 0 60 120 180 240 300
Time in ms— Time in ms—
Signal changein % —
100 0-100
t 75 0-75 \
Type 4WRZE c\: 50 0-50
.l \
2 25 0-25
3 %

0 0 60 120 180 240 300
Time in ms—

0 60 120 180 240 300
Time in ms—
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Characteristic curves (measured with spools "E, W6-, EA, W6A" and HLP46, 9,,=40°C £5°C , P=100bar)

NG 32

360L/min nominal flow at a 10 bar valve pressure differential

1200

1000

P ABoT

800

600

or
P—B/A—-T

Flow in L/min—

400

“Nwhs o

200

0
1520

520L/min nominal flow at a 10 bar valve pressure differential

30 40 50 60

70 80 90 100

Command value in % —

5

P—AB—-T

or
PoBIA-T

Flow in L/min—
N
N
(o)
o

—

1520

30 40 50 60

70 80 90 100

Command value in % —

=“Nwhs

1 Ap=10bar constant
2 Ap=20bar constant
3 Ap=30bar constant
4 Ap=50bar constant
5 Ap=100bar constant

Ap=Valve pressure differential
(inlet pressure P, minus load
pressure p,_ minus return

pressure p.)

Transient function with a stepped form of electrical input signal P_= 50bar

Type 4WRZ

Type 4WRZE

Signal changein % —

100 0-100
75 — 0-75
; \
2 50 k 0-50
c
o /
£ 2 L —+— 025 \
=1 ]
n \
0
0 80 160 240 320 400 0 80 160 240 320 400
Time in ms— Time in ms—
Signal changein % —
100 0-100
75 0-75
T \
® -
P = 0-50 \\
Q
S 25 L 0-25
? \\
0O 80 160 240 320 400 0 80 160 240 320 400

Time in ms—
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Unit dimensions (Dimensions in mm)
NG 10 space required to remove
\ [, 15 plug-in connector
m 0
Pg11
48
w
ﬁ. 45
-~ | -5
o
=
8
i7 g
ki
3 E Q
g 2|
gl
1 a2
5
5
<
10 3
[l
~
[ 1 r
[—13
12
11 6.6
ﬁ% ‘“Q(:L"—E” 2-97 max
ol = TP & o
Rig = ,ﬁE H l%* = 7.9 61.9 @ el
N’ = o @ ] = ©
D) A A R, £ o o
54 1255 N PN
SNSRI 9=
M6/12 = B
1 Mainvalve 32| 5-010.5 max
N 0.8, 116.7
2 Pilotvalve 27
3 Proportional solenoid "a" 373
4 Proportlonal ﬁo,l,enmd b Required surface finish of the 50.8
5 Cablesocket "A valve mounting surface 54 27
6 Cable socket "B" 108
7 Concealed manual override "N" Installation Dimensions
8

Cover for valves with one solenoid Mounting surface

9 Nameplate for pilot valve

10 Name plate for main valve

11 Pressure reducing valve "D3"

12 Identical seal rings for ports A, B,Pand T)
(R-ring 13X 1.6 X2 or O-ring 12X 2

13 Identical seal rings for ports Xand Y) Valve fixing screws:
(R-ring 11.18 X 1.6 X 1.78 or O-ring 10.82x1.78 The following valve fixing screws
14 Interconnection plate (type 4WRH...) are recommended:
15 Integrated electronics (OBE) -4 GB/T 70.1-M6 X 40-10.9
16 Plug- in connector to DIN EN 175201-804 - Tightening torque M,=15.5Nm=®10%
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Unit dimensions (Dimensions in mm)
NG 16 9 15 16 space required to remove
i s i \/\ 15 plug-in connector
6 48
45
ol 4 o] H.C N m >
o B
oL\ AT :
N * * 7 g
14 © h” wgn =
N & g
T B lo
o |0
3|E
FRES
Q|
é N
£
8
D4H8
d7max
XY
a
>3 L © o
2 > %gd‘_.¢
N 4] B v gl Ag B\ | v QoD
‘50@ 74_\{}%9\\ - L
©
- 1016 B3, RS
001100 20 4xM10
e 65.9 D19max
% 768 ABPT
Main valve 88.1 It
Pilot valve 21 101.6 2xM6

1

2

3 Proportional solenoid "a

4 Proportional solenoid "b"

5 Cable socket "A"

6 Cable socket "B"

7 Concealed manual override "N"

8 Cover for valves with one solenoid

9 Nameplate for pilot valve

10 Nameplate for main valve

11 Pressure reducing valve "D3"

12 Identical seal rings for ports A,B,Pand T)
(R-ring 22.53X2.3X2.62 or O-ring 22X2.5)

13 Identical seal rings for ports Xand Y))
(R-ring 12X2X2 or O-ring 10X 2)

14 Interconnection plate (type 4WRH...)

15 Integrated electronics (OBE)

16 Plug- inconnector to DIN EN 175201-804

17 Locating pin

Required surface finish of the
valve mounting surface

Installation Dimensions
Mounting surface

Valve fixing screws
The following valve fixing screws
are recommended:
-4 GB/T 70.1-M10X60-10.9
- Tightening torque M,=15.5Nm*10%
-2 GB/T 70.1-M6 X 55-10.9
- Tightening torque M,=15.5Nm=£10%
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Unit dimensions (Dimensions in mm)
NG 25 .
) 15 16 space required to remove
T = \v\'m 15 plug-in connector
ﬂﬁj\‘ ‘ =X Pgt1
6 ) 227
Z 48
156.5
© 45
N ~ELT N —C1tm | —5
- Bl A
8 j .
& B H
I e = S
—_— £ £
2 g
o =T 3
19 3 S8
3£
b 1 41
— Ll
B 7 D20 S| ®
[<] 5N
< - o14. 2
L - Y S _ -+ 1 ES
T a a !l H
I ’;Tr l o 13 5 | g
e il == 11
19 T . N 6
. 191 53 2 e T
366
©6.5H12
53.2 | 195
®22
, ; : 21_ 768 B
|
® g r) &3 &
~ - B
— 55 ¥ I i3 . s Tl
& 9] © q f S To[28 o
< - A Bl RN [
ol | & =T
& e | © D
77 -~
1302 10 I 7.3 6xM12
- ®10max,/ [29.2
1 Mainvalve XY 53 <D_2§.5 max
2 Pilot valve [ZZ]0.01/100mm ” ABT
3 Proportional solenoid "a" 94.3
4 Proportional solenoid "b" 100.6
5 Cable socket "A" 112.5
6 Cable socket "B" Required surface finish of the 130
7 Concealed manual override "N" valve mounting surface Installation Dimensions
8 Cover for valves with one solenoid Mounting surface
9 Nameplate for pilot valve

—
o

11

-
N

1

w

14
1
16
17

w

Nameplate for main valve
Pressure reducing valve "D3"

Identical seal rings for ports A, B, Pand T
(R-ring 27.8X2.6 X3 or O-ring 27X 3)
Identical seal rings for ports Xand Y
(R-ring 19X 3X3 or O-ring 19X 3)
Interconnection plate (type 4WRH...)
Integrated electronics (OBE)

Valve fixing screws

The following valve fixing screws
are recommended:

-6GB/T 70.1-M12X60-10.9

- Tightening torque M,=130Nm+20%

Plug- inconnector to DIN EN 175201-804

Locating pin
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Unit dimensions (Dimensions in mm)
NG 32 9 15 16 space required to remove
= Ay 1[_ 15 plug-in connector
==
Pg11
. 27 48
= | 1565 5 45
0 © (gl [mipmi:l
o i afA
S S il Jj /2 P
3 B N K
e R — S
= L 5| o
3 2 [a}
S
3 HE
— " o33 g2
[N =K
o D22 ga 3
H ] o e A R NS
i 1 R B
Hi | HgT 3 HyR
215 — 13 P8 o7 /’
176 254 70 12 ¥
500 17
76.2
R1g
Installation Dimensions
C— — I 1 d A Mounting surface 6xM20
2 [+ % D34(P) P6.5H12 ®10max
- [ - - p— XY
0 v P4
[o — ] b YXA B‘ ‘ + {} \/ /
8 ° T P rTY o
114.5 S B o2
10 > X A = ol7¢
190.5 o {0 R Fz,o:‘-
N d D e D] W
0 415
& 76 N®38max
82.5 AB;T
114.5
147.5
i f 168.5
Required surface finish of the
valve mounting surface 23 190.5
257
1 Mainvalve
2 Pilot valve
3 Proportional solenoid "a"
4 Proportional solenoid "b" 14 Interconnection plate (type 4WRH...)
5 Cable socket "A 15 Integrated electronics (OBE)
6 Cablesocket "B 16 Plug-inconnector to DIN EN 175201-804
7 Concealed manual override "N" 17 Locating pin
8 Cover for valves with one solenoid

9 Nameplate for pilot valve

10 Nameplate for main valve

11 Pressure reducing valve "D3"

12 Identical seal rings for portsA,B,Pand T
(R-ring 42.5X3 X3 or O-ring 42 X 3)

13 Identical seal rings for ports X and Y
(R-ring 19X3X3 or O-ring 19X 3)

Valve fixing screws
The following valve fixing screws
are recommended:
-6GB/T70.1-M20X60-10.9
- Tightening torque M, = 430Nm =% 20%
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China America

+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696
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© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.
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Pilot operated

tional
5 irerltional valves
Type 4WRKE...L3X
NG 10 to 35
Up to 350 bar
Up to 3000L/min
Contents Features
Function and configuration 02 - Pilot operated 2-stage proportional
Symbols 03 directional valve
Ordering code 03 - Valve for the control of the
Technical data 04 size and direction of a flow
Electrical connections 05 - For subplate mounting, porting pattern
Characteristic curves 06-08 to DIN 24 340 form A
Unit dimensions 09-14 - Spring centred main spool

- Integrated control electronics
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Function and configuration

- Proportional directional valve:

type 4WRKE...L3X...
The type 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.

Structure

The valves basically consists of the pilot control valve
(1), housing (8), main spool (7), covers (5 and 6),
centering spring (4), inductive position transducer (9)
and the pressure reducing valve (3).

Function

— If no input signal is being applied then the main
spool (7) is held in the centere position by the
centering spring (4). The two control chambers in the
covers (5 and 6) are connected via the valve spool (2)
to tank.

— The main spool (7) is 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).

Directional valves | Type 4WRKE...L3X

The current induces, within the solenoid, a force
which is passed on to the solenoid pin which in turn
actuates the control spool. The flow which is provided
via the control cross sections causes the main spool
to move.

- Pilot control valve :

type 4WRAP 6 WT...-L3X/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
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 appropriately higher solenoid force.

Structure

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 solenoids (2 or 3)
is energised, then the solenoid force moves the valve
spool (4) against the spring (6 or 5). Once 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 chamberof the main stage.

Type 4WRKE 16 ...-L3X...
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Symbols (simplified)

Type 4WRKE...-L3X...E. Type 4WRKE...-L3X...
G G
A B A B
alo|b < -1
a ‘ <p 3 alo|b <p
y o PT XY T
Type 4WRKE ...-L3X ... T. Type 4WRKE...-L3X...ET
G G
A g A a8 A
a [X] i b a ] ~ib
—pl T —pl T
X! P T P T
Ordering code
I I I
4WRKE —|L3XI/6E G24 /I *
Electrically operated Further information
2-stage proportional in plain text
ilrectlzna‘l valvgtr?f v _ FKM Seals
way cesign with No code =  NBRSeals
integrated electronics
— D3=With pressure reducing valve
Nominal size 10 =10 ZDR6DPO-L4X/40YM(fixed setting)
Nominal size 16 =16
Nominal size 25 =25 Interface:
Nominal size 27 =27 Cl=  Command value input £10mA
Nominal size 32 =32 Al=  Command value input £10V
Nominal size 35 =35 F1= Command value input 4 to 20mA
Spool symbols A B Electrical connections
‘a‘ ‘0‘ \b\ \a\o\b\ K31= With component plug,
Without plug-in connector
S Pl lT £ Z31= With component plug and
‘X ‘r T‘r r‘r TH H ‘X ‘T TH H 7E1— plug-in connector
‘ X ‘l *‘l i‘l lH i‘ ‘ X ‘i iH *‘ =E3 Pilot oil supply and drain
S = No code =Pilot oil supply external,Pilot oil drain external
‘X‘u“_ﬂuu H ‘X‘y_m H =W6- E= Pilotoil supply internal,Pilot oil drain external
B g W8- ET=Pilot oil supply internal,Pilot oil drain internal
H.E T= Pilotoil supply external,Pilot oil drain internal
T P Supply voltage
E @ —EA G24= +24VDC
@ @ ~W6A 6E= Proportional solenoid with removable coil
L3X= L30to L39: unchanged installation and connection dimensions
[] Transitional symbols
Characteristic curve form

Nominal flow in L/min at 10 bar L= Linear
valve pressure differential P= Linear with fine control range
25= or 50= or 100= Nominalsize 10 ]

125= or  200= Nominalsize 16 Note: With symbol E1-, W8-:

220= or  350= Nominal size 25 PoAQumx B—-Tq/2 P—B:iq/2 A=TGumx
500= Nominal size 27 With the spools W6, W8 there is a connection from Ato Tand Bto T in
400= or  600= Nominalsize 32 the zero position with approx. 2 % of the applicable nominal crosssection.
1000= Nominal size 35
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Technical data

General

Nominal size 10 Ji6 s o1 32 3
Installation and commissioning guidelines Optional, preferably horizontal

Storage temperature range °C -20to+80

Ambient temperature range °C -20to+50

Weight kg |87  Ju2  [168 17 [315  [34

Hydraulic(measured at p=100bar,with HLP46 at 9,;=40°C £5°C)

Operating -Pilot controlvalve |Pilotoilsupply |bar  |25to315
pressure  -Main valve Ports P,A,B  |bar |Upto315 ‘Upto350 ‘Upto350 ‘UptoZlO ‘Upto350 ‘Upto350
Port T Internal bar  |Static<10
Return . . .
oressure (Pilot oil drain)  |External bar  |Upto315 [Upto250 [Upto250 [Upt0210 [Upto 250 [Upto 250
PortY bar  |Static<10
2 - - - - -
Nominal flow qynom +10% at Ap=10bar . >
(Ap = valve pressure differential) L/min |50 125 220 . 440 -
p=vavep 100 [180  [350  |500  [600  |1000
Flow of main valve (max. permissible) L/min |170 460 870 1000 1600 3000
Pilot oil flow at port X or Y with a step form of .
. . L/min |4.1 8.5 11.7 11.7 13 13
input signal from 0 to 100 % (315 bar)

Mineral oil(HL,HLP)to DIN 51 524

Pressure fluid
Phosphate ester (HFD-R)

Pressure fluid temperature range °C 10 to 80, preferably 40 to 50
Viscosity range mm?/s |20 to 380, preferably 30 to 45
Maximum permissible
d
egree L Afilter with a minimum retention rate
of contamination of the R
Degree of . of Bx =75 is recommended
S pressure fluid is to NAS
contamination
1638.
Pilot control valve Class 7 x=5
Main valve Class 9 x=7
Hysteresis % <1
Response sensitivity % <05
Electrical
Voltage type DC
Electrical connection Plug-in connector to DIN EN175 201-804
Power, max. w 72 (average = 24W)
Control electronics Integrated into the valve

126



Directional valves | Type 4WRKE...L3X Hydraulic components | Hengli hydraulic 05 /14

Electrical connections, plug-in connector

For pin allocation also
see block circuit diagram.

Plug-in connector to
DIN EN 175201-804

$28.5

= ,

$6.5~P11)

Component plug allocation

Contact |Signal
A 24 VDC (18 to 35VDC); | = 1, 5 A; impulse load < 3A
oV
Ref. potential for actual value (contact F)
+10Vor4-20mA
0V ref. potentional
+10Vor4-20mA
PE |Connected with cooling body and valve housing

Supply voltage

Ref. (actual value)

Differential amplifierinput (command value)

mm|o|0O|wm

Measurement output (act. value)

Command value:
Referance potential at E and a positive command value at D results in a flow fromPtoAand Bto T.
Referance potential at E and a negative command value at D results in a flow fromPtoBandAto T.

Connection cable:
Recommendation: - Up to 25m cable length type LiYCY 7 X 0.75 mm’
- Up to 50m cable length type LiYCY 7X 1.0 mm?
External diameter: - 6.5to 11mm (plastic plug-in connection)
- 8to 12mm (metal plug-in connector)
Connect screen to L only on supply side.

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

7 pin Interface \ Integrated electronics (OBE) \ Valve
Current
controller

Logic bias current

! Solenoid A

Bias current A
Command

value

Controller Output StageA:

/1

Current
controller

Switch on
current limitation

Solenoid B

Supply 24V A
voltage GNDB

Voltage

monitoring Oscillator

]momton’ng
Cable break|

Ref. potential C recognition

F 4-20mA

Outputs 7 int Position trans ducer
ero poin i
+/=10v p main stage
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06/14 Hengli hydraulic | Hydraulic components Directional valves | Type 4WRKE...L3X

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

Flow - command value curve

Spool with characteristic curve L Spool with characteristic curve P
100 100
80 80
1 /’ 1 //
X 60 X 60
< // < /
g 40 / £ 40 //
[V [V
20 Vi 20
V
ity I 10 va
15 36.25 575 78.75 100 15 36.25 57.5 78.75 100
Command valuein % — Command valuein % —
NG 10 Transient function with a step form of electrical input signal
Signal change in %
100 / 0-100 measured at
; 75 075 p =100bar
[}
g 50 0-50 \
z 25 r 0-25 \\ \
\

0 10 20 30 0 10 20 30
Timeinms —
Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(%10%) 1

\'Q\)
<0

i 188 = = 1= Recommended
S
< T flow limitation
g 50 22 (flow velocity 30 m/s)
o

25

20

10 20 50 100 200 300

Valve pressure differential in bar —
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Directional valves | Type 4WRKE...L3X Hydraulic components | Hengli hydraulic 07 /14

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

NG 16 Transient function with a step form of electrical input signal
Signal change in %
1 100 > 0-100 measured at
B3 75 / 0-75 p =100bar
f=
3
S 50 /£ 0-50 -i NS
&
25 0-25 N \\
Q\
0 10 20 30 40 0 10 20 30 40
Timeinms —
Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(%10%)
400 1
—
1 300 ~
S — ~
g 200 122 1= Recommended
F°_ 180 flow limitation
ow velocity 30 m/s
(fl locity 30 m/s)
125
100
10 20 50 100 200

Valve pressure differential in bar —

NG 25, 27 Transient function with a step form of electrical input signal
Signal change in %

100 0-100 measured at
I / 0-75 N p =100bar
N
0-50 \

N
/ 0-25 \ x\
NN
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Timeinms —

Stroke in % —
w
o

N
o

Flow-pressure differential curve

Flow load function at maximum valve openingtolerance(%10%)
1

1000

870
1 el
= S l 1= Recommended
: N A o
< 500 £ flow limitation
2 NG .
3 Y (flow velocity 30 m/s)
[

350

220

200,

10 20 30 40 50 100 200

\lalue nracanre diffarential in har —
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08/14 Hengli hydraulic | Hydraulic components Directional valves | Type 4WRKE...L3X

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

NG 32 Transient function with a step form of electrical input signal
Signal change in %
100 0-100 \ measured at
1 \ p =100bar
S 75 // 0-75 \
£
£ 50 0-50 \\\\\\
$ / NN
25 0-25 RN
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Timeinms —
Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(%10%)
1600 1
T 1000 -
S © 1= Recommended
f=
z flow limitation
= 600 5 (flow velocity 30 m/s)
500
400
10 20 50 100 200 300350
Valve pressure differential in bar —
NG 35 Transient function with a step form of electrical input signal
Signal change in %
100 7 0-100 measured at
1 / p =100bar
g 15 0-75
< /
¢ 50 /£ 0-50 N
e / \
5
? 25 0-25 ‘\=\\\‘»\\\\s\\\\\
/ NaN\-

0 40 80 120 160 200 0 40 80 120 160 200
BYjElms —

Flow-pressure differential curve
Flow load function at maximum valve openingtolerance(%10%)

3000 1
2500
1
= 2000 1= Recommended
£ Ao flow limitation
§ 1500 flow velocity 30
= (flow velocity 30 m/s)
1000
800
10 20 50 100
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Directional valves | Type 4WRKE...L3X

Unit dimensions

NG 10

Hydraulic components | Hengli hydraulic

09/14

(Dimensions in mm)

|
\ &
LN
() mm)
70
{71 0.01/100mm | Machined valve
mounting surface
q 19 61.9 -
Required surface finish of = ©
mating piece D P &
X Yly <
IR
& B IR
TA
M6/12 | g~ b
1 Pilot control valve 2
2 Plug-in connector "A" 16.7
3 Plug-in connector "B" 127_|
4 Space required to remove 5323
the plug-in connector 54
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve

10 Integrated control electronics
11 R-ring 13X 1.6 X2, portsA, B, P, T
12 R-ring 11.18X 1.6 X 1.78, ports Xand Y

131

Valve mounting screws:
4- M6X45 GB/T 70.1-10.9;

M,=13.5Nm




10/14  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRKE...L3X

Unit dimensions (Dimensions in mm)

NG 16

Machined valve mounting surface

e |
r= LTI
0.8 X ©| 2N
S
?@L %}\ Br| Y
Required surface finish of b o ), |
mating piece \ (AR P
183 e {paip
34.1 4XM10
. 50
1 Pilot control valve 656
2 Plug-in connector "A" 76.6
3 Plug-in connector "B" 88.1
4 Space required to remove 101.6 _2XM6
the plug-in connector
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve
10 Integrated control electronics
11 R-ring 22.53X2.3X2.62, ports A, B, P, T Valve mounting screws:
12 R-ring 10X2X2, ports X and Y 2- M6X55 GB/T 70.1-10.9; M, =14 Nm
14 Locating pin 4- M10X60 GB/T 70.1-10.9; M, =58 Nm
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Directional valves | Type 4WRKE...L3X Hydraulic components | Hengli hydraulic 11 /14

Unit dimensions (Dimensions in mm)

NG 25

234

Machined valve

21 768 mounting surface
IV
77772/77 T PlY Ll @
Required surface finish of 9 X {9/'} B = SR
mating piece ol 4 o T o
173 \
1 Pilot control valve 29.2 6XM12
2 Plug-in connector "A" 53
3 Plug-in connector "B" m
. 94.3
4 Space required to remove 1006
the plug-in connector 112.5
5 Cable 130
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve
10 Integrated control electronics
11 R-ring 27.8X2.6 X3, ports A, B,P, T Valve mounting screws:
12 R-ring 19X3X3, ports Xand Y 6- M12X60 GB/T 70.1-10.9;
13 Locating pin M, =100 Nm
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12/14  Hengli hydraulic | Hydraulic components

Unit dimensions

NG 27

Directional valves | Type 4WRKE...L3X

(Dimensions in mm)

e E
= ,
R [ el ©
7 NN
I —
2
8 i ‘ % b
a S
o
- @ =
\ -
(R Y 1 —
s IHE N
21 ' \ e |
2 14 1 10 120 <
198
(59) 354
413
Machined valve
76.8 mounting surface
(7] 0.01/100mm | 5 o &
{}T N P o
I
Required surface finish © X {f B ~IR
of mating piece NN & PN
. 17.3
1 Pilot control valve 297 6XM12
2 Plug-in connector "A" 53 ‘
3 Plug-in connector "B" 7
4 Space required to remove 91‘836
the plug-in connector 112.5
5 Cable 130
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve
10 Integrated control electronics
11 R-ring34.52X3.53X3.53, portsA, B, P, T
12 R-ring 19X3X3, ports Xand Y Valve mounting screws:
14 Locating pin 6- M12X60 GB/T 70.1-10.9; M, =100 Nm
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Directional valves | Type 4WRKE...L3X Hydraulic components | Hengli hydraulic 13 /14

Unit dimensions (Dimensions in mm)
NG 32
3 12 4 5 6
R — l@f [:[]
7N
%

260

q\:\ o l s;
<
i | e—— | i 2y
215 197
21, 4ll 9 10
(80.5 424.5
505
Machined valve 6X M20
mounting surface
SR R
(T oayisemn] QD
0.01/100mm £ P "
. D
Iy Eth
Required su_rface finish 9 {:} % ‘Tmyi e
of mating piece I } & {3} N /) D
[41.5]
1 Pilot control valve 76
2 Plug-in connector "A" 82.5
3 Plug-in connector "B" 114.5
4 Space required to remove 11‘;555
the plug-in connector 1905
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve
10 Integrated control electronics
11 R-ring42.5X3X3,ports A, B, P, T Valve mounting screws:
12 R-ring 19X3X3, ports Xand Y 6- M20X 80 GB/T 70.1-10.9;
13 Locating pin M, =340 Nm
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14/14  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRKE...L3X

Unit dimensions (Dimensions in mm)
NG 35
5 6
~
A
- [o2]
&
N B f e
42.7 ) rl B
142.7) 11 1312 10 !
316
118.7 460.3
584
190.5
168.5
Machined valve 147.5
{£=7] 0.01/100mm ] mounting surface 114.5
. .76 _
o 415 2XP6
Required surface finish (A ] b
of mating piece J\‘J/} {§ *@ kj
1 FIT
. LN e S |
S ! B Al 1B | roe
o
Tla | x I =
el 5
. ™ Va T
1 Pilot control valve o & S NP 6XM20
2 Plug-in connector "A" & 82.5
3 Plug-in connector "B"
4 Space required to remove
the plug-in connector
5 Cable
6 Plug-in connector
7 Pressure reducing valve
8 Name plate
9 Mainvalve
10 Integrated control electronics
11 O-ring 53.57X3.53, ports A, B, P, T Valve mounting screws:
12 O-ring 12.1X2.65, ports Xand Y 6- M20X 100 GB/T 70.1-10.9;
13 Locating pin M, =360 Nm
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6.13
Proportional
direpctional valves
Type 4WRPEHS...L2X
NG 6
Up to 315 bar
Up to 40L /min
Contents Features
Function and configuration 02 - With control spool and sleeve in servo quality
Ordering code 03 - Operated on one side, 4/4-fail-safe position in
Symbols 03 switched off state
Technical data 04 - Electric position feedback and integrated
Electrical connection 05 electronics(OBE), calibrated in the factory
Technical data for the cable 05 - Electrical connection 6P+PE signal input
Integrated electronics (OBE) 06-07 differential amplifier with interface"A1": =10V
Characteristic curves 08-09 orinterface"F1": 4...20mA (R,, =200Q)
Unit dimensions 10 - Subplate mounting,

porting pattern to ISO 4401-03-02
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02/10  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRPEHG...L2X

Function and configuration

The 4WRPEH type high-response valve is a pilot-operated directional control valve with electrical
position feedback and integrated electronics (OBE).

The valves basically consists of the housing(1),spool(2),sleeve(3),control solenoid with position
transducer(4) and so on.

The specified command value is compared with the actual position value in the integrated electronics
(OBE).In the event of a control deviation, the stroke solenoid is activated, which adjusts the control spool
against the spring due to the change in the magnetic force.

Lifting/control cross-section is proportionally regulated to the command value. In case of a command
value presetting of 0 V, the electronics adjusts the control spool against the spring to central position. In
deactivated condition, the spring is untensioned to a maximum and the valve is in fail-safe position.
Switch-off behavior

With the electronics switched off, the valve moves immediately into the relevant safe basic position (fail-
safe). The switch position P-B/A-T is passed through during this process, which can result in movements
on the controlled component. This must be taken into account in system

Type AWRPEHSG...-L2X/G24...

AR

S

N
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Directional valves | Type 4WRPEHG...L2X Hydraulic components | Hengli hydraulic 03 /10

Ordering code
I [ I
4WRP | E | H| 6 I—L2X I/624 I/ *

Directional control valve Further i.nfom)ation
direct operated in plain text
With integrated electronics v = FKM Seals
No code = NBR Seals

Control spool/sleeve =H
Al= Command/
NG 6 =6 actual value £10V
F1= Command/
Spool symbols AB actual value 4 to 20 mA
[ Talolb] K31= With component plug,
S Without plug-in connector
DI [HIXTET=c3,c5 Z31=  With component plug and
XTI FIXHITI=c4.c1 plug-in connector
H 5 =C Supply voltage of the control electronics
CROAXTEIETD XX oy 424V DC

["] Transitional symbols
With symbols C5 and C1: L2X= L20 to L29: unchanged installation and
P—AQV BoT:qu/2 connection dimensions

PoB:qui2  A—Taqv Flow characteristics:

L= Linear

Solenoid position P= Inflected characteristic curve
>_____ - Rated flow of with 70 bar pressure differential
[_[a]o[b] Type B (Standard) B (35bar/control edge)

PT 02=2 L/min 04=4 L/min 12=12L/min

AB ) )
Nfalo[b] | Type A =A 24=24L/min 40=40L/min
PT

Symbols
AB
elolo e b nfcton 40%
PT
| Q } Q
|
! |
|
| L
T T
\\\ } AS \\\ } As
N\ N
| |
C3,C5,C4,C1,C C3,C5,C4,C1
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04/10  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRPEHG...L2X

Technical data

General

Design Spool valve, direct operated, with steel sleeve
Actuation Proportional solenoid with position control, OBE

Subplate mounting, porting pattern

Connection type according to 1SO 4401-03-02-0-05

Installation position Any
Ambient temperature range °C -20~+50
Weight Kg ~2.75
Maximum vibration resistance (test condition) Max. 25 g, space vibration test in all directions (24h)
Hydraulic (measured at p=100bar, with HLP46 at 3, = 40°C £5°C)
pressure fluid Mineral oil (HL, HLP)to DIN 51 524
Viscosity range Recommended mm?/s 20---100
Maximum admissible |mm?/s 10---800
Hydraulic fluid temperature range °C -20to +70

Maximum admissible degree of contamination of the

hydraulic fluid, cleanliness class according to 1SO 4406 (c) Class 18/16/13

Rated flow (Ap = 35 bar per edge) L/min 2 \4 \12 24 40
Maximum operating pressure bar PortA, B, P: 315

Maximum operating pressure bar Port T: 250

Leakage flow Linear cm®/min <150 < 180 < 300 < 500 <900
at 100 bar Nonlinear cm®/min - |— — — <300 [<450
Static/Dynamic

Hysteresis % < 0.2

Actuating time for signal step 0 ... 100% ms 10

Temperature drift Zero shift < 1% at AT=40°C

Zero compensation Ex factory £1%

Electric, control electronics integrated in the valve

Relative duty cycle ‘% 100ED
Protection class according to EN 60529 IP 65.
Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24VDCom
Terminal A min. 21VDC / max. 40VDC
Terminal B 0V (ripple max. 2)
Fuse protection, external Ar 2.5
Input, version "A1" Differential amplifier, Ri = 100 kQ
Terminal D (Ug) 0..£10v
Terminal E ov
Input, version "F1" Load, Ry, =200 Q
Terminal D () 4..12..20mA
Terminal E (Ip.¢) Current loop Iy return
Test signal, version "A1" LvDT
Terminal F (Ureq) 0..xt10v
Terminal C Reference 0V
. Cmm LVDT signal 4 ... (12) ... 20 mA on external load
Test signal, version "F1 200 ... 500 Qmaximum

Terminal F (1)

Terminal C (1) 4...(12) ... 20mA (output)

Current loop lg. return
Adjustment calibrated before delivery, see characteristic curves

Y The cleanliness level of the component must be reached in the hydraulic system.
Effective filtering prevents failures and increases the service life of components.
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Directional valves | Type 4WRPEHG...L2X

Electrical connection

Hydraulic components | Hengli hydraulic

Supply voltage 24 VDC ——~
Signal:0...+/-10V ——
LVDT Signal:0...+/-10V

Version A1:Standard i

-10V...0.. .+10V

Logic 1 or 2
stage

LVDT Signal
@ 0.+-10V

Supply voltage 24 VDC = ——
Signal:4..20mA ——
LVDT Signal:4...20mA

Logic 1 or 2
stage

- —
. . : } Stroke
Version F1: mA signal ‘ } L -
I \, |
L AN } L
T4 12 20mA
Connection
Control } I
24V=
[Comecion surtac |
‘ Customer-side L Hengli ‘
T [ 1
Technical data for the cable
Version: - Multi-core wire Note:

- Litz wire structure, extra fine wire
according to VDE 0295, class 6

- Protective earthing conductor,
green-yellow

- Cu shielding braid

Number - Determined by the valve type,
of wires: connector type and signal configuration

Line@: -0.75mm?to 20 m of length
1.0 mm? to 40 m of length

Outer@: -9.4..11.8 mm
12.7..13.5mm

141

Supply voltage 24V DC,,p,

if the value falls below 18V = an internal
fast switch-off is effected which can be
compared with "Release OFF".

Additionally for version F1:
Ipe = 3mA - valve is active
I < 2mA - valve is deactivated.

Electric signals taken out via control electronics
(e.g. actual value) may not Abe used for the
switch-off of safety-relevant machine functions!
(See also the European standard "Safety
requirements for fluid power systems and their
components - Hydraulics", EN 982.)
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Directional valves | Type 4WRPEHG...L2X

06/10 Hengli hydraulic | Hydraulic components

Integrated electronics (OBE)

Block diagram/pin assignment

Al:U,0...x10V
2.5AF
E%Supply
Supply zero

Reference zero

O W] >

N

J—I 100k Command value
1Yo o.+-10v
10k Actual value
0...+/-10V

Differential
If < grounding

amplifier
X conductor
Screening

O

-1 m

Do not connect with the supply zero!

(m |
st/a‘ge | Pilot control
Signal |valve position

AB
v il
PT

AB

11T -
s | D

) S EXQ E ov .
AB

U _—

D011

DE
0..-10V T

In assignment 6P+PE
Al:U, £10V (Ri=100KQ _—— —
ot ( ) Valve
Ay TN A +24V
= U, { ov an B ov
I
; ;o c OV int. N
i +-10V(Signal) | | D
<= Test {mmpp U i ! i Emok >——
et & OV (Signal) | / E Differential amplifier
| P F—— ot
S T | S
Protective SL [ SL 10k +-10V
> grounding },,,,,,,,,,,,\u ] L
conductor =
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Directional valves | Type 4WRPEHG...L2X

Hyd

Integrated electronics (OBE)

Block diagram/pin assignment
F1:1,¢4...20mA

raulic components | Hengli hydraulic 07 /10

2.5AF
=22V supply
+Uy Supply zero
sy y ZYJ Loop I,
DC HH———— Iy 4..20mA
Rsh
SR
‘r 7777777 7‘ 7. 20mA L 4Tes;(l)FC3A
7777777777 - . ...20m
| L,}r Logicw‘ Differential = <+ grounding\
| | amplifier
| [ 3 9 T conductor
| - Screening
T T A
| | + {
| + PID
& - -
(m L t- Mgéne | Pilot control
—y stage
o g
0.x10Ve— I - \L Signal Valve position
l/,, ,,,,,, 1
e Y:
12..20mA| ——
I AB
s EXQ E 12mA Inil
U | AB__
o 0]
4..12mA BT
In assignment 6P+PE 1,:S2mA Valve inactive
F1:1,¢4...20mA (Rsh =200 Q)
Valve o
“TRAVT TN [ [a +24V
= Us ov /] B oV
i 10Q
i ~ —» IN e R,=2000 1
< Test D i _>|:4...20mA{ < OUT | E
(Rsfszé’gg)l D L F 4..20mANALVDT
max.
Protective , Sk | / SL
grounding  g-—————— L7 L L
conductor =
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08/10 Hengli hydraulic | Hydraulic components

Characteristic curves

Flow-signal function q.=f (Upe), q=F (Ipe)

Linear characteristic curve (version "L")

10 qQuAqvB=1:1
80—
60— / QA qB=2:1
40 / —
20 /
A1:
-10 -8 -6 -4 - 2 6 8 0
e : Uo(V)
ﬁ«/—4o
A g
‘ L10
——— 1QL1/m|T ety T
4 12 20 lo£(mA)
off < 2mA

Inflected characteristic curve"P",
inflection at 40%

Q L/min
40 ‘ quA.qvB=1:1
30—
ﬂ/ qvA.qvB=2:1
20—
10
-10 -8 -6 4 -2 ;—/ A1
// 2 4 6 8 10 Uoe(V)
10
>< | [-20
/ —1-30
L Lo
F1:
F——F—"F+—"F+—+—F—"F—"F"F+- bbe(mA)
4 12

Directional valves | Type 4WRPEHG...L2X

(measured at p =100bar, with HLP46, 8,,=40°C =5°C)

15 ‘ /
10—
5
086 42 | |
L 2 4 6 8 10An
Upbe(V)
- 5
>< 10
| 15
L/mi
| | | | Q\ r\nln\ | | | | F1
4\ T T T T 1\2 T T T T 2(\) lD-E(mA)

Inflected characteristic curve"P",
inflection at 60%

Q L/min
20—
15—
10 —
5 /
10 -8 -6 -4 -2 [
A1:
| 2 4 6 8 10
/ 5 Ube(V)
— 110
>< T
=20
/ | 25
IR A R A B S R
-£(m.
4 12 20 °F
off < 2mA
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Directional valves | Type 4WRPEHG...L2X Hydraulic components | Hengli hydraulic 09 /10

Characteristic curves: Pressure amplification (measured at p =100bar, with HLP46, 9,,=40°C +5°C)

AP, %P

A-B P

100,
80
60
40
20

U, (%) 4 3 2 1 1 2 3 4 Uy (%)
20

-40
-60

/ -100

AP, %P

A—B P

Characteristic curves: Bode diagram (measured at p =100bar, with HLP46, 9,;,=40°C £5°C )

+ -180
+ -160
+ -140
+ -120
+ -100
1 -80
1 -60
1 -40

120
,,,,,,,, Amplitude 0

phase 1 10 20 40 6080100 200300 f(Hz)

= == Amplitude

m—— Phase
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10/10  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRPEHG...L2X

Unit dimensions (Dimensions in mm)
1 2
3
R | 2
- | |
|
0 | 0
e
o o~ 1 <
q o ~
[©55 13‘
185 (3.5 ’_‘
4 5
120 65
° e~ OFJF
- & ©
5 51 O 1
40.5
27.8
4x®7.5max 19
10.3 4xP5.5
T - i
‘ \ "o i 1 Integrated electronics (OBE)
- A B| 0| © 2 Mating connectors
™ ‘ < R( | o] 2 o .
N ‘ e e 3 Valve housing
o P » = 4 Control solenoid with
* T L 8 position transducer
Installation Dimensions © 5 O-I'ing 9.25X1.78
Mounting surface ( for ports P, A, B, T)

Valve mounting screws:

(/7] 0.01/100mm | 4- M5X%30 GB/T 70.1-10.9;

M, =7.9 Nm=*10%

Required surface quality of
the valve contact surface
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6.14
Proportional
directional valves
Type 4WRPEH10...L2X
NG 10
Up to 315 bar
Up to 100 L/min
Contents Features
Function and configuration 02 - Directly actuated controlled directional valve,
Ordering code 03 with control spool and sleeve in servo quality
Symbols 03 - Single-side operated, 4/4 fail-safe position in
Technical data 04 deactivated state
Electrical connection 05 - Electric position feedback and integrated
Technical data for the cable 05 electronics (OBE), calibrated in the factory
Integrated electronics 06-07 - Electric port 6P+PE Signal input of differential
Characteristic curves 08-09 amplifier with interface Al: £10V or interface
Unit dimensions 10 F1:4...20mA (Rsh=200Q)

- Subplate mounting,
porting pattern to 1ISO 4401-05-04
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02/10  Hengli hydraulic | Hydraulic components Directional valves | Type 4WRPEH10...L2X

Function and configuration

The 4WRPEH type high-response valve is a pilot-operated directional control valve with electrical
position feedback and integrated electronics (OBE).

The valves basically consists of the housing(1),spool(2),sleeve(3),control solenoid with position
transducer(4) and so on.

The specified command value is compared with the actual position value in the integrated electronics
(OBE).In the event of a control deviation, the stroke solenoid is activated, which adjusts the control spool
against the spring due to the change in the magnetic force.

Lifting/control cross-section is proportionally regulated to the command value. In case of a command
value presetting of 0V, the electronics adjusts the control spool against the spring to central position. In
deactivated condition, the spring is untensioned to a maximum and the valve is in fail-safe position.

With the electronics switched off, the valve moves immediately into the relevant safe basic position (fail-
safe). The switch position P-B/A-T is passed through during this process, which can result in movements
on the controlled component. This must be taken into account in system designs.

Type 4WRPEH10...-L2X/...

6 5
/
o /
. m i
Z N
1z ___FF
= |
\2 \3 \1 4
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Directional valves | Type 4WRPEH10...L2X

Ordering code

Hydraulic components | Hengli hydraulic 03 /10

4WRP |E | H|10|

I I
| | | Tsz:/Gz4 I/ v

*

Directional control valve
direct operated

With integrated electronics =E

Control spool/sleeve =H

NG 10 =10

Spool symbols

HDXERETRT D HIXTEI
DX GIXTEI
COUXTEID XKIXEIL] =c

[[] Transitional symbols
With symbols C5 and C1:
P—A:qv B—T:qv/2
P—B:qv/2 A-T:qv

=C3,C5

=C4,C1

Installation side of
the inductive position transducer

AB
IHEIIEI.:. Type B (Standard) =B
PT

Further information
in plain text

FKM Seals
NBR Seals

Vv
No code

Interface of the
control electronics
Command/

actual value =10V
Command/

actual value 4 to 20 mA

Al=

Fl=

K31=
Z31=

Without plug-in connector
With plug-in connector

Supply voltage of the control electronics
G24= +24V direct current

L2X= Component series L20 to L29

Flow characteristics

L= Linear

P= Inflected characteristic curve
Rated flow at 70 bar valve pressure difference

50= 50L/min
100= 100L/min

AB
sz.amm TypeA A
Symbols
AB .
.Hﬂﬂ“ L: Linear P: Inflection 40%
PT
CIYIET] cacl o Q Q
! |
| |
CaTE ! L ‘
MBI 3,05 \ } AS \ } v
\\‘ \\\
FOEID ¢ w \
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Directional valves | Type 4WRPEH10...L2X

Technical data

General

Design Spool valve, directly operated, with steel sleeve
Actuation Proportional solenoid with position control, OBE

Connection type

Plate port, porting pattern (I1SO 4401-05-04-0-05)

Installation position Any
Ambient temperature range °C -20...+50
Weight Kg 7.1

Maximum vibration resistance (test condition)

Max. 25 g, space vibration test in all directions (24h)

Hydraulic (measured with HLP 46, 9,, =40°C £5°C)

Hydraulic fluid

Hydraulic oil according to DIN 51524...535

Viscosity range Recommended mm?/s 20...100
Max. admissible mm?/s 10...800
Hydraulic fluid temperature range °C -20to +70
Max. admissible degree of contamination of the hydraulic fluid
cleanliness class acgcordingto 1SO 4406 (c) g | Class 18/16/13
Rated flow (Ap = 35 bar per edge) L/min 50 100
Maximum operating pressure bar Port P, A, B: 315
Maximum operating pressure bar Port T: 250
Leakage flow Linear cm®/min <1200 <1500
at 100 bar Nonlinear cm®/min <600 <600
Static/Dynamic
Hysteresis % <0.2
Actuating time for signal step 0 ... 100% ms 25

Temperature drift

Zero shift < 1% at AT=40°C

Zero compensation

Ex factory +=1%

Electric, control electronics integrated in the valve

Relative duty cycle ‘% 100ED

Protection class IP 65 (with mating connector mounted and locked)
Connection Mating connector 6P+PE, DIN 43563
Supply voltage 24VDC,om

Terminal A min. 21VDC / max. 40VDC

Terminal B: 0V Ripple max. 2VDC

Fuse protection, external Ar 2.5

Input, version "A1" Differential amplifier, Ri = 100 kQ
Terminal D (Ug) 0..x10v

Terminal E ov

Input, version "F1" Load, Ry, =200 Q

Terminal D () 4..12..20mA

Terminal E (Ip.) Current loop Iy return

Test signal, version "Al" LvDT

Terminal F (Ures) 0..x10v

Terminal C Reference 0V

Test signal, version "F1" LVDT

Terminal F (1¢¢)
Terminal C (1)

4...20 mA output

Current loop I feedback
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Electrical connection

[
Supply:24V — [[ D I
e 4 L]
Signal:0... £10 V—— DTS
LVDT signal:0... £10V —-—— — — 1 |® =*10V
I 77‘777777
| | | Stroke
| | .
Version Al:Standard ! N ‘ — — — — —LVsien.
| N | L
,f’:jlf
-10V...0..+10V
[

Supply:24V  — L
Signal:4...20 mA — D ——
LVDT signal:4...20 mA - —_ 4

Version F1: mA signal

Connection

Control }

Comecton srtce ]

Customer-side Hengli

Technical data for the cable

Version: - Multi-core wire Note:
- Litz wire structure, extra fine wire Supply voltage 24 V DC,,,,
according to VDE 0295, class 6
- Protective earthing conductor, if the value falls below 18V DC= an internal
green-yellow fast switch-off is effected which can be
- Cu shielding braid compared with "Release OFF".
Number - Determined by the valve type, Additionally for version F1:
of wires: connector type and signal configuration Ipe = 3mA - valve is active

Ipe < 2mA - valve is deactivated.
Line@: -0.75mm?to 20 m of length

1.0 mm? to 40 m of length Electric signals taken out via control electronics
Outer@: -9.4..11.8 mm (e.g. actual value) may not Abe used for the
12.7..13.5mm switch-off of safety-relevant machine functions!

(See also the European standard "Safety
requirements for fluid power systems and their
components - Hydraulics", EN 982.)
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Integrated electronics

Block diagram/pin assignment
Version Al: Uy 0...£10V

Directional valves | Type 4WRPEH10...L2X

2.5AF +24V
M Supply
A
+U, J 5 v Supply zero
+15V «—— DC N [o S — Referencezero*
15V =-—| >
DC 1 : Command value
L?i 1100k ; r D~ ﬁ 0...4/-10V
V Actual value
,,,,,,,,, = 0...+/-10V
! H | = Protective earthin
= Logic | - = g
! ! « conductor
| I J
T Screening
Lo - +U
: P . ‘
. U J J Do not connect with supply zero !
O— |
- ' 'ﬁ o Signal 4/4 controlled
Pilot control T & directional valve
stage
AB
UDE
1 —— S | CCLD
AB
s E W | OH
U PT
U AB_
DE
0...-10V @JJ

Pin assignment 6P+PE
Version Al: Uy 0...£10V

Valve

2 A A +24V
3 Uy { ov \\v B ov
i :‘ c ovint.
1 +/-10V (Signal) | / D 1
<= Test | mmip U 0V (Signal) | ! 100K
e | ‘ (Signal ; d E %ntialampliﬁer
1 L F — LVDT
. b Yoo AoV
Protective SL \\ / SL 10k /
earthing } ,,,,,,,,,,,, = L
conductor =
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Directional valves | Type 4WRPEH10...L2X

Integrated electronics

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

Hydraulic components | Hengli hydraulic 07 /10

2.5AF +24V
(V= Supply
+U, J g v Supply zero
+15v =—[DC Zw c =~ Loopl,
-15V = DC R, o_tr,
! 2000 E C Iy 4.20mA
Y i —» Testl,
R — r- N 4..20mA
— H Logic ! 9 N = Protective earthing
,,,,, S } T conductor
- Screening
B - ¢+UE
! v
. 1 -
O— J |-

- . o Signal 4/4 controlled
pilotcontrol T directional valve
stage

| ___AB
e [
1 12.20mA | ——p7
s - CH
! :E 12mA —PT
N
4..12mA PT
. . < i i
Pin assignment 6P+PE 1,:<2mA, Valve inactive
Version F1: I, 4...20mA
I Valve
RN T A +24V
— U, oV / \\‘ B ov
T —
- e IN b R.,=200Q
< Test | || =mppl=4..20mA { < 0UT, [ PD) Ef
i T
R:Zgg(?g P o E  4..20mA xLVDT
. T
(max.500) Protective SL L/ SL
earthing E N 1
conductor T~~~
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Characteristic curves (measured with HLP46, 9,,=40°C +5°C)

Flow-signal function Q=f (Upe), Q=f(lpe)

Linear characteristic curve (version "L"),1:1 Linear characteristic curve (version "L"),2:1
Q(%) Q(%)
100 T 100 T
sof L1 ol 11
60 —+ 60 T
40 40
20 20—
-10-8 6 -4 -2 2 4 6 8 10VersionAl 57554 2 4 6 8 10 VersionAl
-20 U, (V) -20 U,.(v)
40 -40
—+—-60 L 160
T o
T l100 T Lo
L) [
A L i S e Lo
4 12 20 o™ 4 12 20 oM
off <2mA off <2mA
Inflected characteristic curve"P", Inflected characteristic curve"P",
inflection at 40%,1:1 inflection at 40%,2:1
Q(%) Q(%)
100 1L00
80 80
il il
L0 y o 1
20 20
108 6 4 — VersionAlL o 42 = Version AL
T 2 46 810y / L2 468 10y )
/ﬁ -40 / /,, -40
X0 X160
— -80 T‘ -80
‘ -100 10
0 0
e S e
4 12 20 loeMA) 4 12 20 loemA)
off <2mA off <2mA
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Characteristic curves: Pressure amplification (measured with HLP46, 9,;,=40°C £5°C)

AP, %P,
100
AP
AB 80
L B
: 60
Al B 40
. 20
S0 DI
= S - U, (%) -4 3 2 -1 T 2 3 4 U, (%
-20
PPC -40
@ 7 -60
-80
L -100.

AP, % Pp
Characteristic curves: Bode diagram
29 —
0 =
0 — — — T N
c
24 \% \ 220
-4 \g c 200
| \®
6 \¢ W | 180
-8 \ \\‘ﬁe 160
-10 4 C§\° i 1140 ¢
T ol | # 1120 °g
3 3|3 4100 8
3 g0 &
=}
= -+ 60
£ i - 40
77777777 Amplitude < 1 20
——— Phase — 1

0
10 20 40 6080100 200 300
Frequency Hz —
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Unit dimensions (nominal dimensions in mm)
4 2
@l :l
1 ==
)
H |
1| T 8
|| i
;
- H
6.6 116
1] 12 102 129
3 5
oo+ i
<+ |5 -+
@ il 2
o i - - [=
~ @
LI ]
YO = © s
242
54
50.8
37'237 5X®10.5max
1 Valve housing 16.7 -
2 Integrated electronics ’ <
3 ldentical seal rings for ports A, B, P \ ay P 5
and T (O-ring 12X2) \ A{} /B o E °
4 Plug-in connector iTAE} T8 =
5 Proportional solenoid with ! Na&
i RN

inductive position transducer Lt T
Installation Dimensions .
Mounting surface ‘M

Valve mounting screws

The following valve fixing screws
& & [£7]0.01/100mm
are recommended:

-4GB/T70.1-M6X40-10.9 %"-8
- Tightening torque M, = 11+3 Nm

Required surface finish of the
valve mounting surface
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Pilot operated
proportional
directional valves

Type 4WRLE

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

Contents

Function and configuration
Symbols

Ordering code

Technical data

Electrical connection
Technical data for the cable
On-board electronics
Integrated electronics
Characteristic curves

Unit dimensions

02
02
03
04-05
06
06
07
08
09-11
12-15

01/16

6.15

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...10 V 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
W . M:f:j: )
a |b a ‘ |b
P'T Y PT YiX
Type 4WRLE . -L4X..T. Type 4WRLE...-L4X...ET.
G /TG GG
A B hen AB Lo
ﬁz\q ‘ ﬁz\z 4
a Ib a b
PT X PT
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Directional valve | Type 4WRLE

Hydraulic components | Hengli hydraulic 03 /16

Ordering code
I [ I
4WRL| E L I/c-;24 I/ *
With on-board Further information
electronics =E in plain text
NG10 =10 V= FKM seals
NG16 =16 No code = NBR seals
NG25 =25
NG27 =27 Interface
Al=  Command value input +10V
Control spool symbols . F1=Command value input 4 to 20mA
AB TEEL
K31= Without plug-in connector
g Z31= With plug-in connector
A B N6, We- Pilot oil supply and drain
=T ! No code = Pilot oil supply external

| @] ) 4
‘X TTﬁTTHH ‘X TL\FH‘ Pilot oil drain external

PT PT E= Pilot oil supply internal,

B AB W, Wi- Pilot oil drain external
OIS 0 ET= Pilot oil supply internal,
‘X \‘ H‘ = m H ‘X ‘Lf T H Pilot oil drain internal
PT PT v T= Pilot oil supply external,
4 Pilot oil drain internal
JWq |
DXERIHRAT]  DXHIT]

Power supply
AB ag “E4& of trigger electronics
CELOD EO0 - awipe
T T L4xX = Unit series 40 to 49
lA\B\ _ _ AB h (installation and connectiondimensions unchanged)

DONPAEITHT S XTSI —
ot AR Flow characteristic:

AB AB =Q3- M= Progressive with linear fine metering

EIBiG L= Linear
DN D)

PT PT Nominal flow rate at 10 bar valve pressure difference
[Jransitional symbols (5 bar per metering notch)
With symbols: NG10: NG25:
El-, E4-, W1-, W4-, W8-, V1-: 55=  55|/min 370= 370l/min
P—oAqy B-Tiqu/2 100=  100|/min
P —B:qv/2 A—T:qv

NG16: NG27:
Y NG27 is a high-flow version of NG25, 120= 120 |/min 430= 430 |/min
ports P, A, B and T have ®32 mm in the 200= 200 l/min

main stage.

Contrary to standard 1SO 4401-08-08-0-05,
ports P, A, B and T may be drilled to max.
$30 mm in the control block.

These valves therefore offer higher flow
rates Qa: Qg

159




04/16 Hengli hydraulic | Hydraulic components

Technical data

Directional valve | Type 4WRLE

General

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 NG10 835 [NG16 10 [NG25 18 [NG27 18
Vibration resistance, test condition Max.25g, shaken in 3 dimensions(24 h)
Hydraulic (measured with HLP 46, 9,;,=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 pressure 1
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 A — [NG16 [NG25 [NG27
see ordering code

PortsRAB bar  |350 350 350 280

M i External control oil inlet
ax. working

Ports P,A,B
pressure Internal control oil inlet bar 280

Ports T, X, Y bar 250
M|n Fontrol 0|"l pressure bar 10
in "pilot stage
Qmax L/min |170 450 900 1000
Q, 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
Response time for 0...100 % 25 26 32 32
signal change
(at X = 100 bar) 0..10 % 14 15 18 18
Response time for 0...100 % 85 80 120 120
signal change
(at X =10 bar) 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

Y 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 0 V 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 +8 V, 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 = 3 mA - valve is active.
Number - Determined by the valve type, Ip.e < 2 mA - 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 4oay
)T +—— Supply

Supply zero

O |m| >

N

[ | —— Referencezero

U Command value
i b 0...+/-10V
Actual value 0...+/-10V
= Grounding conductor

V\; Screening

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

ﬁ

o
}—L\\F n |m

|
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)
— —
Y\ A [ ] 1A +24V
- Vs ov i B ov
3 [ C oVint.
HAAOV (Signal || D Differential amplifi
< Test {mmps Uy ov(signal)| | E ptier
L F — 7 wot
Protective St L/ sL ok 10V
grounding NS | ] 1
conductor 1
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Integrated electronics

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

Directional valve | Type 4WRLE

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

25A: 424y
N Supply
U, Supply zero
+15V r Loop |
-15V J . T F 4 FczomA
Y i
i —— i omiier CEOMALTN s
| Ll [Logic] % I L .
‘ ! 9 — = Grounding conductor
b 1 :
‘ l T Screening
R S P S -
\ r A
\ | + \
|+ PID
\ "_.. bl Pilot control
- i Ilot contro
(m W { r,,,Mjl,rEt,age } stage
(e + | I/‘\ e X .
0 710V”ﬂ/ In \L Signal | valve position

| AB
DE 1
12..20mA LL@

| AB

DE T TH
S E E 12mA *[PB;—

AB
. 4ID512mA mjj

] il
S 4/3-way servo solenoid IDE$2mA, Valve inactive

U directional control valve

valve

RN A +24V
— Uy, ov /[ 1} B ov
[ T S—
s o > R,=200
<= Test D | pl=4..20mA { «OUT, < i
R,=200Q | “.___ P F 4..20mA » 4 LVDT
(max.5000) Protective _ SL L SL
grounding } ,,,,,,,, N L 1

conductor

164



Directional valve | Type 4WRLE Hydraulic components | Hengli hydraulic 09 /16

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
A PA pressure relief"With symbol "E",

100% T

80 B LIA% 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 he %’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.
R T
(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 . -
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-
qv[%] qv[%]
1001 100’
. Y " L
4
0 / 0
NED4Ps 1P-A;B-T (L:1) 0 A2
oL YA 2B-T (2:1) oA
/ 3P-B(2:1)
4 P-BA-T(1:1);
< =20 -20
e _4'0 > Step compensation 4 /' 40
4y ) 3/
4 -60: -60
/ |
7 -80 7 -80
100 -100
q, [%] q, [%]
Uoe[V] p—————————— YexlV] P
-10-8 6-4-202 46 810 =ttt
Off -100 -80-60-40-20 0 20 40 60 80100
<oma { loe[mA] —Stroke in %—>

4.0 12 20 UeelV] ] ueelv]
-10-8 6-4-2-050052 4 6 810

O ]l
<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
80 1 80 1
0 P 0 )%
40 i 1P-A;B-T (1:1) 0 4
2ol—L4 2B-T (2:1) 20—
[ T 11 3P-B(2:1)
HEE 4P-B; A-T(L:1) F 11 1
48 -
3 raivd -40 D step compensation |3 / -40
-60 60
.80 e 10%qv 7 80
2 ~100 -100
q, [%] q, [%]
UeeV] gt UaelV] N
- - - - . T T T T T T T T T T 1
off 1086420246810 -100 -80 -60-40-20 0 20 40 60 80 100

1 loe[mA] .
P 1 «Stroke in %—
<2mA 4.0 12 20 Uoe[V] -+ ueelvi

-10-8 -6 -4-2-050052 4 6 810
Off .|_|_|_|_|_|_|_|_| loe[mA]
<2mA 40 55 7.0 8610111612 12.413915417.0185 20
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Characteristic curves(measured with HLP46, 9,,=40°C &5°C , Ap=5 bar/control edge)

Flow signal function

Flow characteristic "M"

Symbol Q3,version"100" Symbol Q3,version"250"
125
] 300 f
,
100 I\ A 250
N\ 2 1
4 200 = f
T 1 ! 4 A2
£ V < \
E E 150
£ 50 =
z \ / s 100 / A /
5 ]
=25 I\ / “ s
3] ST\
NI 4 o
R -80 5
100°% 03 100 100 75 0 100
«Stroke in % — «Stroke in % —
UoelV] ————————+——{Un[V] UnelV]  ———F—F+—+—+—+—+—+— UnlV]
10-8-6-4-20 2 4 6 8 10 108 -6-4-202 46 810
Symbol Q3,version "400" Symbol Q3,version "600"
500 700
1 / 600 =]
400 L~ 7 yi
1 \ . // 1 T 500 5
E 300 / £ [N\
=z /2 / z \ 7
2 20 / 3 300
(' '
] 200 /
100 \ /
100
. JIHR 3 N /
0 r 0 80 | 5
-80] 5 1100 - 0
000w O 100 10075 srokeinoo— 10
UoelV] ——————————{Un[V] Uoe[V]  ——F—+—+—+—+—+—+—+— UulV]
108 -6-4-202 46 810 -10-8-6-4-202 46 810
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Unit dimensions (Dimensions in mm)
NG 10
10
8.5
¢ 3
o™
o~
I
=
al®
5 s 7 6 4
Machined valve mounting surface
= 19 61.9 .
— <
D P &
. X LY Y1y <.
1 Pilot control valve %} B & gt”ﬁ} °
2 R-ring9.81x1.5X1.78 (ports P, A, B, T) TA B 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]

10 Pressure reducing valve

0.8;
Valve fixing screws:

4- M6X 45 1SO 4762-10.9; M,=13.5Nm Required surface finish

of mating piece
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Unit dimensions (Dimensions in mm)

NG 16

11.5 9 10

12
2625 / /

| —w

EG
1
n
=) N
o~
e || 8
@\ E
! ) ‘ 3
r 2 | Y
3 il I 5 @\@/
i \ w N ‘A’E 77 i
27 ™ H
77 30 154 94
| 297
|
5 8 7 6 4
Machined valve mounting surface
1 Pilot control valve ‘Q}T{} P T
2 R-ring9.81X1.5X1.78(ports P,A, B, T) X )
. </ ool
3 On-board electronics ml AL B v B B~
o™
4 Main valve LI ‘f>\ ]
5 Inductive position transducer (main valve) 53 NRC [
6 Nameplate 34.1 e
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) 101.6 2X M6
10 Pressure reducing valve [ To.01/i00mm]
0.8
Valve fixing screws:
2-M6X601S0 4762-10.9; My =14 Nm Required surface finish
4- M10X601SO 4762-10.9; M, =60 Nm of mating piece
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Unit dimensions (Dimensions in mm)

277

173.5

Machined valve mounting surface

| 76.8
© o

ST ®
1 Pilot control valve m23§
2 R-ring9.81X1.5X1.78(ports P, A, B, T) gl x 9" 8 AT
3 On-board electronics 2 g % | D PN
4 Main valve 17.3
5 Inductive position transducer (main valve) 39%3 6XM12
6 Nameplate 77
7 R-ring27.8X2.6X3, portsA,B,P, T %‘56
8 R-ring 19X3X3, portsXand Y 112.5
9 Plug-in connector notincluded in delivery 130

(order separately)
10 Pressure reducing valve [£=10.01/100mm|
0.8

Valve fixing screws: 777772/77
6- M12X601SO 4762-10.9; M, =100 Nm Required surface finish

of mating piece
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Unit dimensions (Dimensions in mm)
NG 27
10
46.6
)
2
o
o~
(N
92|
2|2
S
> I ~
I
! —
4
Machined valve mounting surface
76.8
1 Pilot control valve ® {}{}
2 Rring9.81X1.5X1.78 (ports P, A, B, T) T Py il
IRilING
3 On-board electronics IR S N B N D
4 Main valve 1;3 sdhaliing
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-ring19X3X3, ports Xand Y lflofs
9 Plug-in connector not included in delivery 130

(order separately)
10 Pressure reducing valve [77]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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China America

+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696
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© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.
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6.16
Proportional
amplifier
Type VT 2000
For controlling proportional pressure valve.
EURO circuit board structure.
Contents Features
Technical data 02 VT-2000 is a proportional power amplifier
Ordering code 02 and consists of:
Characteristic curve 02 - Voltage regulator
Wiring diagram of amplifier: VT-2000BS40G 03 - Two input circuits of differential and
Application specification: VT-2000BS40G 04 potentiometer
Outline dimension: VT-2000BS40G 05 - Controllable constant current generator
Wiring diagram of amplifier : VT-2000BK40 06 - Ramp generator
Application specification: VT-2000BK40 07 - Oscillator 200Hz
Outline dimension : VT-2000BK40 08 - Ramp adjustable for time of "up" and "down"

173



02/08 Hengli hydraulic | Hydraulic components Proportional amplifier | Type VT 2000

Technical data
Weight m Approx. 0.15kg
Voltage U DC 24V (-5%~+10% )
Power P 30VA
Fuse wire Is 1.2AT
Input differential 0~+10V
Control voltage v Manual potentiometer input 0~+9V
Min. load resistance for control vloltage R 500Q
Max. output current |max 800mA
Max. load resistance R 30Q
Pilot current | 100mA
Vibration current frequency f 200Hz
Ambient temperature t 0~40°C
Temperature drift 0.5%0 (max. current value)/ °C
Ordering code
| VT-2000 | | 40 | | * |

Bare terminal =BK Further details in clear text
32 ends plug to DIN41612 =BS G=second generation (only for BS version)
(For EURO circuit board breadth)

40= Series 40

Characteristic curve

Output curve

800

600

400

output current (mA)

200
100

0 1 2 3 4 5 6 7 8 9
Input voltage (V)
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Wiring diagram of amplifier

Type VT-2000BS40G
‘r ,,,,,,,,,,,,,,
Ramp “up” cut off 2a
Ramp “down” cut off 2¢
4a(4c)
Differential +10v 42820289

voltage input L

Manual
potentiometer 0
input

Supply voltage [

ov

~+9V

+24V
ov

MO 14a(14c)

32a(3ﬂrﬂ@¥

Il4aIiAET

Hydraulic components | Hengli hydraulic

iy

f
i
[

P1=given value
P2=initial current
P3=max. current
P4=ramp “up” time
P5=ramp “down” time

+UL
| #g
U

22a(22¢)

o
-

03/08

— Input monitoring value
| 0~6V
] Nominal value

20a(20c)

T

VAN

26a(26¢)

1 Output monitoring value

‘ mA=mV
il

Input end 12a (12¢)

+9V 10a(10c)
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Application specification
Type VT-2000BS40G

Principle chart of Hydro-electric proportional amplifier type VT-2000BS40G see Wiring Chart
1.20a (20c), 22a (22c¢) in the right of the dotted line, connects with proportional solenoid coil,
And 22a (22¢) is the high electric potential and 20a(20c) is the low electric potential.

2.24a (24c), 18a (18c, 164, 16¢) in the left of the dotted line, connects with DC 24V power,
among them, 24a (24c) connects the positive pole, 18a (18c, 16a, 16¢) connects the negative pole.
The controller's power shall be separate with the differential input power,
namely 30a (30c) can't connect the 14a (14c) and 18a (18c, 16a, 16c),
otherwise, it could be damage the controller.

3. Two controlling methods:

(1). manual control:

a: External potentiometer (provided by user themselves, suggesting to use one with resistance
greater than 5K and smaller than 10K but smaller than 2K is not permitted; Power is not limited ),
one end connects 10a (10c) (+9), another end connects 14a (14c) (M0 is the measurement zero );
and the slide end connects 12a (12c). Input the voltage value 0~ +9 V into 12a (12c) end by
adjusting the potentiometer, and 100~800mA square wave pulse current will proportionally
appears from the proportional solenoid.

b: The controller has a built-in input potentiometer P1, the amplifier panel <given
value> potentiometer, which can replace of external potentiometer. When using P1, put through
8a (8c)and 12a (12c), then it can get 100~800mA current from the solenoid to control the
solenoid outputting force.

(2). Automatic control:

Differential voltage signal from the programmable controller (PLC), function generator and so on
inputs from 28a (28c), 30a (30c), and 28a (28c) connects high frequency, while 30a (30c) low frequency.
Correspondingly appearing 100~800mA in the solenoid when the differential changes at range of 0~10V.
Notes: Don't make the 30a (30c) connected with the 14a (14c)(MO0) or negative end 18a (18c), 16a (16c) of
the DC24V power, namely the PLC and the proportional controller can't use one power or have mutual
grounding.

When the requiring current is less than 800mA, it can limit the max. current by adjusting the P3 in the
amplifier panel, e.g. input +9V to end 12, it can limit the output current 800mA into 600mA or other values
by adjusting the potentiometer P3.

Two potentiometer P4 and P5 in the amplifier panel is respectively used for adjusting the time of ramp
"up" and "down", and the adjustable time range is 0.2~5 seconds.

There is two pairs test holes, the 0~+6V test hole for monitoring the input voltage signal, mV = mA hole
for monitoring the output current and the mV measured by the voltage meter approx. equal the mA value
in the solenoid.

Potentiometer P2 (initial current) on the panel is used for adjusting the pilot current with the range
0~400mA; and preset current is 100mA before dispatch from factory.

Note:

Other potentiometers on the panel have been adjusted before shipment from the factory, if you modify
them, the performance parameter given by the manual will not be effective. This amplifier can be
plugged in and off only under the electric breakaway.
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Outline dimension

Type VT-2000BS40G

100

89

170
185

H]
H]
14

215

128

Amplifier type VT-2000BS40G circuit outline dimension adopts
Europe standard 100X 160 mm, connecter is Europe 32 ends plug.
and it has a stand type VT-3002L forming a complete set.

17T
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Wiring diagram of amplifier

voltage input ov

Type VT-2000BK40
r— "~~~ ~~~""“"/77
2 \
Ramp cut off Pl=initial current i
4 P2=max. current '
P3=ramp “up” time i
Differential +10v 428 P4=ramp “down” time 1

Manual potentiometer +UL
input 0~+9V |
v 22

+9V
MO N H]
-9V

Supply voltage *24V

pply 8 ov

Inputend 12

MO 14 +9V 10
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Application specification
Type VT-2000BK40

Principle chart of Hydro-electrical proportional amplifier type VT-2000BK40 see Wiring Chart.
1. End 20 and 22 in the right of the dotted line, connects with proportional solenoid coil (22 is the high
electric potential and 20 is the low electric potential.)

2. End 24, 18 (or 16) in the left of the dotted line, connects with DC 24V power, among them, 24 connects
the positive pole, 18 or 16 connects the negative pole. The controller's power shall be separate with the
differential input power, namely end 30 can't connect the 14 and 18 or 16, otherwise, it could be damage
the controller.

3. Two controlling methods:

(1) Manual control:

External potentiometer (provided by user themselves, suggesting to use one with resistance greater than
5K and smaller than 10K but smaller than 2K is not permitted; Power is not limited), one end connects
10 (+9), another end connects 14 (MO is the measurement zero); and the slide end connects 12. Input
the voltage value 0~+9V into end12 by adjusting the potentiometer, and 100~800 mA square wave pulse
current will proportionally appear from the proportional solenoid to actuate it.

(2) Automatic control:

Differential voltage signal from the programmable controller (PLC), function generator and so on
inputs from end 28 and 30, among them, end 28 connects high frequency, while 30 low frequency.
Correspondingly appearing 100~800mA in the solenoid when the differential changes at range of 0~10V.
Notes: Don't make the end 30 connected with the 14 (M0) or negative end 18, 16 of the DC24V powet,
namely the PLC and the proportional controller can't use one power or have mutual grounding.

When the requiring current is less than 800mA, it can limit the max. current by adjusting the P2 in the
amplifier panel, e.g. input +9V to end 12, it can limit the output current 800mA into 600mA or other values
by adjusting the potentiometer P2.

Two potentiometer P3 and P4 in the amplifier panel is respectively used for adjusting the time of ramp
"up" and "down", and the Max. time of ramp is 5 seconds. If system needn't ramp time, 2 and 4 can be
short-circuited.

Potentiometer P1 on the panel is used for adjusting the pilot current with the range 0~400mA ; and preset
current is 100mA before dispatch from factory.

Note:

Other potentiometers on the panel have been adjusted before shipment from factory, if you modify it,
the performance parameter given by the manual will not be assured.

179




08/08 Hengli hydraulic | Hydraulic components Proportional amplifier | Type VT 2000

Outline dimension

Type VT-2000BK40
160
15 135
= D §§f/
4X D45
P4
3 8 P3 -
P2 3 S
> I o
e
164

Amplifier type VT-2000BK40 circuit outline dimension adopts
Europe standard 100X 160 mm, with plastics supporting board
(1mm thick), the wring terminal can connects the cable directly.
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Plug-in amplifier

Type VT-SSPA1

Analog amplifier for controlling proportional valves
(pressure and directional valves) without position control.

Contents

Function and configuration

Ordering code, accessories

Technical data

Valve with external trigger electronics
Characteristic curves

Unit dimensions

01/08

6.17

Features
02 - Differential input
02 - Ramp time adjustable (60 ms...5s)
03 - Sensitivity, valve zero point,
04 dither frequency adjustable
05-06 - Operating voltage 24V
07

181



02/08 Hengli hydraulic | Hydraulic components Plug-in amplifier | Type VT-SSPAL

Function and configuration

The active connector is used for controlling proportional valves without position control. It is directly
attached to the solenoid plug of the valve. Theconnection cable on the control side (Us, command value)
is led through a gland fitting and connected. An LED signals the available supply voltage. Depending on
the type of the active connector, the command value is specified as voltage 0...10V or as cur-rent 4...20mA.

The command value can be adjusted with regard to zero point and sensitivity. In case of voltage
specification, a differential input is available. Apart from that, the command value can be led via a ramp.
In order to allow for adjustment to special applications, thedither amplitude was designed variably.
Upon delivery, the dither amplitude has already been set to a perfect value so that another adjustment is
only necessary in the above-mentioned special cases.

Ordering code, accessories

T 1 I I

(s s [ oot Tanw]
Design : Control
Plug-in amplifier =S = Voltage 0...10 V
Hydraulic component for - Current4..20 mA

valves without electrical Customer version
feedback =S Vo= Catalog version
Valve type: Proportional valve = P Component series L20 to L29

L2X= (L20to L29: Unchanged technical
Control Analog =A data and pin assignment)

Serial number for types: 508=0.8A solenoid
516=1.6A solenoid
525=2.5A solenoid

Output stages: 1 output stage =1
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Hydraulic components | Hengli hydraulic 03 /08

Battery voltage 10.2...31V
Rectified voltage 10.2...27V

Battery voltage 18...31V
Rectified voltage 18...27V

Technical data
Solenoid2.5A
Solenoidl.6A
Supply voltage nom. 24V =
Solenoid0.8A

Battery voltage 21...31V
Rectified voltage 21...27V

Residual ripple

<2Vss

Power consumption max.  |Va

55 (see valve data)

Command value

0...10v

4..20 mA

Ima=2.5A(rectangular voltage, pulse-modulated)

Output Im=0.8A(rectangular voltage, pulse-modulated)
la=1.6A(rectangular voltage, pulse-modulated)

Ramp time 60ms...5s

Dither frequency range Hz 95...340

Zero point calibration range

Sensitivity adjustment range

See characteristic curves

Special features

LED (green): Supply voltage is available,
Clocked output stage,

Fast energization for short actuating times,
Adjustments via trimming potentiometer.

Protection class

IP 65, in plugged condition

Electro-magnetic compatibility
tested according to

EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Design Connector housing
_ Solenoid DIN 43650
Connections Cable 5X0.75mm?, shielded
- Ug, command value |,
incl. PE
Ambient temperature °C -20...+70
Storage temperature range |°C -20...+85
Weight m 0.23 kg
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Valve with external trigger electronics

Connections and adjustment

Plug-in amplifier | Type VT-SSPAL

O 5 = O
I@.SD [] — P1 -Ramptime
D % P2 - Sensitivity
S o P3 - Zero point
P2{P3
D Z] P4 - Dither frequency
S St1 - Connection terminal
o [ Ol Jsa LED - Display U,
O ©
Block diagram and pin assignment
10,2...31V (3) Tii*iiuiiffffffﬂ
u, v s | %pc] \
PE (5) 7UB ON ‘
! /? Ramp Frequency ‘
Diff. -0V (1) \E yal ‘
® ! |
v, D0.10vQ)|p ‘ } |
ﬂPEgﬁ

@ T00K]- S ‘

command . g — . ‘ .

4..20mA _ [ [R2000sH:! Solenoid
100K} - - -

Zero current

@ Version with 0...+10 V signal
@ Version with 4...20 mA signal
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Characteristic curves

Commissioning and adjustment

A
(A) (A)
2,5 1,6 —~
// 4 oW
/ 1,4
2,0 A
/ /// 0y 1,2 ,/ ,A
—a / /// -~ 10 ,/ /47 P2
w15 / cw ) v /4
2404 sl AT/
)4 ] ’ /| A
1,0 7 0,6 /! cw
P3 o
//// P3 04 |
0,5 //
0,2
U, Ue
— 0 bl 0
ccw of1 2345678 910 (V) ccw 0l1 2345678 910(V)
0,25 | 0,25 |
T T T T S T N MU e E
4 12 20 (mA) 7 T T 20 (mA)
4,4 4,4
lA
(A)
0,8 74 /C_\IV
0,7
06 /] -
A e
cw ’ g» //
0,4
// L — P2 Sensitivity range
0,3 7T A ccw P3 Zero current range
P3 |
& /,
0,1 -
&W 0 i
0012345678 910()
0,25 I
—_—
4 12 20 (mA)
44
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Characteristic curves

Commissioning and adjustment

f(Hz)

350 /

320

1.Dither frequency adjustment

290 / - Poti P4.

260 The dither frequency has already been

230 correctly adjusted upon delivery.

200 For special applications, correction
/ may be necessary.

170
/

140 4

110 -

Dither frequency adjustment range

|~

|~
01 2 3 45 6 7 8 910P4

80

O Factory Setting P4 Poti position

3,5 /// 2. Ramp time adjustment
3,0 (accelerations and braking)
25 - Poti P1

2,0 /
)4
15
4
1,0 /

7
1/
24 6 81012141618202224 P1

—a
O Factory Setting CW P1 Poti rotation

Ramp time adjustment range

0,5

186



Plug-in amplifier | Type VT-SSPAL Hydraulic components | Hengli hydraulic 07 /08

Unit dimensions (dimensions in mm)

50

69

32 DIN7971-ST 2,9X 16F

DIN84.8 M3 X 40-5.8
M,=.,8..1,1Nm
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‘ China ‘ America
+864001018889 | +016309953674
‘ Germany ‘ Japan
+49 172 3683463 +81 03 6809 1696
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© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.
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6.18

Proportional amplifier

Type VT-VSPA1-1
Type VT-VSPA1K-1

Component series L1X

Contents

Function and configuration
Ordering code

Block circuit diagram /

pin assignment

Technical data

Output characteristic curves
Indicator / adjustment elements
Meaning of the DIL switches
Unit dimensions

02-03
04

05-06
07
08
09-10
11
12

Features

- Suitable for controlling all direct and pilot operated
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 input, 0 to +9V

- Ramp generator, can be adjusted separately for up
and down ramps

- Signal "ready for operation"

(VT-VSPA1K-1 only with LED indicator lamp )

- Reverse polarity protection for voltage supply

- Cable break detection of current input 4 to 20 mA

- Short-circuit protection of solenoid cable

- Cable break detection of solenoid cable
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Function and configuration

The command value voltage is applied to command value input 1 either directly or via an external
command value potentiometer with the help of the regulated + 9V voltage from the power supply unit [14].
The following is valid for this input: +9V 2 +100 %

- External command value feedforward:

| 12ac

I( ; Input1 Note:

| 10ac  +9y When an external command value
Ly Lisc MO potentiometer is used, internal

— L potentiometer "Gw" [3] must be

\ set to maximum or the required

! 18ac maximum pressure.

+ Internal command value feedforward:

|12ac
— Input 1

10ac +H9V

- Differential input (input 2):

| 28ac

0to+10V/4to20 mA

0t0 20 mA | u(l) Additions to the pin designations

— in brackets are only valid for type

. 130ac U VT-VSPAL-1.
0V reference potential
|

Command value input 2 is a differential input [1] (0 to + 10 V). With the help of DIL switches ? it can
be configured as current input (4 to 20mA or 0 to +20mA). If the command valueis fed forward by
external electronics with a different reference potential (e.g. by a PLC), this input must be used. When
the command value voltage is applied or withdrawn, care must be taken that both signal 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 attenuator and limits the maximum command value.

The downstream ramp generator [4] generates a ramp-shaped out put signal from a stepped input signal.
The time constant of this signal can be adjusted separately for "up" and "down" ramps with the help of
two potentiometers. The specifi ed ramp time refers to a command value step-change of 100% and can
be approx. 1s or 5s, depending on the setting of a DIL switch ?. If a command value step-change of less
than 100% is fed to the input of the ramp generator or when attenuator [3] is effective, the pamp time
shortens accordingly.
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Function and configuration

The following is valid for type VT-VSPA1-1:
The up and down ramp times can be set separately to their minimum value (ap-prox. 30ms) with the help
of the external contacts "ramp up/down OFF".

The following is valid for type VT-VSPA1K-1:
The up and down ramp times can be set collectively to their minimum value (ap-prox. 30ms) with the
help of the external contact

- Ramp "up/down" OFF: ‘
2a

[ Ramp "up" OFF
VT-VSPA1-1 J_ZC Ramp "down" OFF
4ac

VT-VSPA1K-1 !

IS

The output signal of ramp generator [4] is fed as current command value to the summing amplifier [5].
Here, a command value of 100 % corresponds to a voltage of +6 V.

Suming amplifier [15] adds the output signals of the characteristic curve generators [6 or 7] to the
command value (can be selected by means of DIL switches depending on the valve to be controlled). The
current command value can alsvo be filtered through a lowpass filter that can be cut in.

Current out-put stage [9] is controlled via current regulator[8]. In addition, the current regulator
modulates the current command value with clock-pulse encoder signal [10] (the frequency can be
programmed with the help of DIL switches.

The clocked actual current value acts in the solenoid of the valve like a constant current with overlaid
dither signal. Type VT-VSPA1-1 is provided with measuring sockets for the internal command value and
the actual value.

The following is valid for the command value: +6 V 2 100%

The following is valid for the actual value: 1 mV 2 1mA

The signal "ready for operation” is output and LED "Hs"

on the front panel (with VSPA1-1) or LED "Hs" (with VSPA1K-1) is lit,

When:

- The solenoid cables are not short-circuited and the output stage is not overloaded,
-acommand value is applied (cable break detection),

- there is no cable break present on the solenoid cable.
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Ordering code

Electrical amplifiers | Type VT-VSPAL(K)-1-L1X

VT-VSPAL T 1

Amplifiers for controlled
proportional pressure
control valves, analogue,
with one solenoid

With 32-pin male connector

and front panel =No code
With 16-pin terminal strip;

without front panel =K

Component series 10 to 19 = L1X
(10 to 19: unchanged technical data and pin assignment )
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Technical data
Operating voltage U, [+24VDC +40% -5%
Operating range:
- Upper limit value Ug(t)max | +35V
- Lower limit value Ug(t)min |+22V
Max. power consumption Ps |<50VA
Max. current consumption I |<18A
Fuse I [2.5AT
Inputs:
- Command value 1 U, |0to+9V (reference potential is M0)
- Command value 2 U; |0to+10V; R.=100KQ
(differential input) depending on setting
or I, |4t020 mA (load Ry =100Q) | WithS11toS13
or I; |0to 20 mA (load Rz =100Q)
Ramp time (adjustment range) t |30 msto approx. 1s or 5s (depending on setting with S14)
Outputs:
- Output stage
-Solenoid current/resistance Imax  |800MA +20% , R,,=19.5Q depending on setting
or Iax | 1600mMA +20% , Ry, =5.40 with 526V
-Biasing current at /,,, =800 mA I, |50mA or 100mA :I depending on setting
at /. =1600 MA I, |100mA with $26 Vand "zw"
additionally  at 1, =800 mA 1, |0to 300mA +20% :| f\;d:,f‘?nbtlﬁ:y means of
at /., =1600 mA 1, |0to 600mA +20% X L
printed-circuit board
- Clock frequency f 1100 Hz, 200 Hz, 300 Hz or 370 Hz =10%each
(depending on setting with S23 to S25)
- Signal "ready for operation” (only with VT-SPA1-1)
-Rready for operation U |approx. U,, 50mA :I Load resistance >10kQ
- Break down U |0V, R;=10kQ
u
- Regulated voltage U |£9V £ 1%, £25 mA externally laodable
- Measuring sockets
-Command value "w" U |0to+6V (+6V 2 100% solenoid current), R;=1kQ
-Actual current value "I" 0to 1600mV £ 0 to 1600mA £20mA
u
u
Type of connection:
-VT-VSPAl-1 32-pin male connector, DIN 41612, form D
- VT-VSPA1K-1 16-pin terminal strip
Card dimensions: Euro-card 100 x 160 mm, DIN 41494
Front panel dimensions
- Height 3HE(128.4mm)
- Width soldering side 1TE(5.08mm)
- Width component side 3TE
Permissible operating temperature range 9 |0to+50°C
Storage temperature range 9 |-25to +85°C
Weight m |0.1kg

Y The maximum current /,,, can be set to the required value by means of command value attenuator

potentionmeter "Gw".
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Output characteristic curves

Linear output charcteristic curve (basic characteristic curve)
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11 Adjustment range of biasing current Ib by means of potentiometer "Zw"
on the printed-circuit board
12 Adjustment range of maximum command value by means of potentiometer "Gw"
A Characteristic curve with factory setting
Output characteristic curve with firmly set characteristics
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Iv  Biasing current curve 2 (qualitative representation)

12 Adjustment range of maximum command value by means of potentio meter "Gw"
1 Characteristic curve 1 (qualitative representation)

2 Characteristic curve 2 (qualitative representation)
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Indicator / adjustment elements

+ VT-VSPA1-1, from component series 11

n Potentiometer for biasing
current adjustment DIL switch group S2

|5 =il

32 71 O

L] 2

=
] %
[d =526

i O

LED indicator lamp D O
“ready for operation” Hs

Max.command value Gw
(attenuator) L]

Ramp time “up” |||\ T-up

—su []
Ramp time “down" || [[___] T-down % D =
= s16 F2
w - current command value T w S1 2.5AT
| -actual current value C O Q D
O O

i

i~

r

DIL switch group S1

+ VT-VSPA1K-1 LED indicator lamp Potentiometer for biasing
“ready for operation”  current adjustment DIL switch group S2
o
S2 ]
O L] =521 O )
I i
Max.command value 2 =526 ()
S A
(attenuator) Gw W (1))
9
Ramp time “up” Tup S
] o
o =511 42
Ramp time “down T-down E @
=516 F2 d 2
2.5AT
;0 S
O 018
0 1l e
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O O 1&g

DIL switch group S1
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Indicator / adjustment elements

Assignment of DIL switch setting on the card to the valve type
(see also lable on the printed-circuit board)

setting for valve S15..516 $21..526? Setting valid for S11..514
types: all valve types:

DBE(M)T, DBE(M)30,
DRE(M)30, y Ramp time
3DRE(M)10 Y, 123456 123456 123456
3DRE(M)161) ON [OO0O0TO ON [UUUNNN 5s ON[0UUUNUT
DBEP6A, DBEP6B, nnooem pRR000 1sI nonenn
3DREP6A, 3DREP6B
pumps

123456 123456 Command 123456
DRE(M)10-L5X, ON [TUUTWT|| ON [NTTNNE valve 2 ON [TTTTTD
DRE(M)20-L5X X 0V

nnoone neennn BRE00D
DBE(M)10-L5X,
DBE(M)20-LSX, 123456 123456 123456
3DRE(M)10P-L6X, ON [TUTOND ON [ITTT¥T] ON [WFTTOT
3DRE(M)16P-L6X, nnnnoam pannn 0.-20mA nnennn
ZDRE10,
(Z)DBE6

123456 123456 123456
DRES, ON [TTUOUN oN [TWUUTT X ON [WEWTTT
ZDREG N000en Linnn 4..20mA nnnnon

Y Up to component series L5X
2 Clock frequency can be set by switches $23 to $25

Meaning of potentiometers "Zw" and "Gw":

» Adjustment of biasing current by means of potentiometer "Zw"
- Turning clockwise — increase in biasing current
- Turning counter-clockwise — reduction of biasing current

» Adjustment of the max. command value by means of potentiometer "Gw"

- Turning clockwise — increase in command value
- Turning counter-clockwise — reduction of command value
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Meaning of the DIL switches

Hydraulic components | Hengli hydraulic
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Note (X): Before commissioning the amplifiers, make sure that the DIL switches on the printed-circuit
board are set according to the relevant application.
Switch positions with reference to the current valve types or previous amplifier cards

Valve types / amplifier cards

DBE(M)T, DBE(M)30
DRE(M)30, 3DRE(M)10

DBE(M)10-L5X
DBE(M)20-L5X

DIL 3DRE(M)16 DRE(M)10-L5X ZDRE10 DRE. ZDRE6
Switch |DBEP6A, DBEP6B DRE(M)20-L5X (Z)DBE6 ’
3DREP6A, 3DREP6B 3DRE(M)10P-L6X
pumps 3DRE(M)16P-L6X
VT 2000
Characteristic curves
Basic characteristic curve |Characteristic curve 1 |Characteristic curve 1 |Characteristic curve 2
S15 OFF ON ON OFF
S16 OFF OFF OFF ON
Command value filters
fiqs=4Hz fae=4Hz f 4= 2.5Hz
S21 OFF ON ON OFF
S22 OFF OFF OFF ON
Max. output current ?
11a=800MA 11ac=800MA Ina=1.6A Ia=1.6A
S26 ON ON OFF OFF
Clock frequency
f=200Hz f=200Hz f=300Hz f=370Hz
S23 OFF OFF OFF OFF
S24 ON ON OFF OFF
S25 ON ON ON OFF
Basic biasing current setting
"zw"  [100mA [50mA [100mA [100mA

1)

Adjustment range of biasing current using potentiometer "Zw"

Imax = 800mA

—1,=0to300mA

Imax = 160OMA

Doubling of the maximum output current doubles the adjustment range and the set biasing current.

—1,=0to 600mA

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

Configuration of differential input
Command value 2: +10V  |Command value 2: 0to 20mA  |Command value 2: 4 to 20mA
S11 OFF ON ON
S12 OFF ON ON
S13 OFF OFF ON
Max. ramp time
S14 OFF 2 1S ON 2 55

Note: Factory setting (corresponds to the configuration If a VT 2000 amplifier).
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Unit dimensions (Dimensions in mm)
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