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and Controls Hydraulics Assembly Technologies Pneumatics Service
Bosch Group

4/2 and 4/3-Way Proportional Roro 06 g 8
Directional Control Valve
Direct Operated

Model 4 WRA(E)B

Size 6
Series 1X Model 4 WRA B 6.-1X/.. Z45 Model 4 WRA E B 6..-X/.. DK26

Maximum operating pressure 350 bar (5100 PSI)
Maximum Flow 30 L/min (7.9 GPM)

Table of contents Features

Contents Page — Direct operated proportional directional control valves, which
control both the direction and volume of a fluid flow

— Mounts on standard ISO 4401-3, NFPA T3.5.1MR1 D 03 and
ANSI B 93.7 D 08 interface

— Two piece solenoid design with removable coils

Features
Functional description
Ordering code

Technical data - Integrated electronics available

Performance curves, power limit, frequency response — For subplates, see RE 45 052

Electrical connections
Terminal connections and block diagram
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Unit dimensions
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Functional Description

4 WRA(E)B | RA 29057/06.98

Proportional directional control valves Model 4 WRA B 6 and
4 WRAE B 6 are direct operated spool valves. They control the
direction and quantity of flow to an actuator, for smooth acceleration
to a desired velocity. The valve is normally operated by integrated
electronics or a suitable amplifier. The 4 WRA B can be operated
as a switching valve if proportional control is not required.

These valves consist of a housing, control spool, springs, and
proportional solenoids. Solenoid current increases the magnetic
force to push the armature and spool against an opposing spring.
The spool position is proportional to this force balance. Large
spool notches meter fluid in and out of the actuator (P to B, A to
T). Flow rate is based upon the notch size, spool position and
pressure drop across the resulting throttle. Maximum flow is
restricted by the power limit of the valve.

Covered manual overrides (N9) are standard to simplify
troubleshooting. A recessed pin push is used to move the
spool.

Coils can be replaced by removing a hand tightened ring. Amolded
central (D) box is available to mate with integral solenoid pins for
uncomplicated installation and servicing. Electrical connections
can be compression terminals in the box with 1/2" NPT conduit
connections (DA). A 5-pin connector is available (DK25) to mate
with molded cables per ANSI B93.55 M. Cable is not included.
The DK25 is used for single solenoid valves (EA, WA use pins
2, 3, 4) and two solenoid valves. Individual connectors (Z45) are
also available when a (D) box is not requested.

Integrated electronics requires a 6-pin connector (DK26). Mating
plug/cable is not included. A shielded cable is recommended.
Supply voltage must be 21V to 35V (G24) for integrated
electronics. The 4 WRA E B 6 must be coded /G24, although
it has a 12 volt coil.
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1 1
4/wra | [B |6 -1X/ |N9 *
4-way =4 Further details to be written in clear text
Proportional directional MR = Buna-N (NBR) seats suitable
control valve, for petroleum oils (HM, HL, HLP)
direct operated =WRA VR = Fluorocarbon (FPM) seals
. suitable for phosphate ester fluids
Integrated electronics =E (HFD-R)
(Must use 24V power supply)
Val ith ble coil -B Central solenoid connections
alve with removable col - DA = Terminal box for 1/2" NPT conduit
Size 6 1SO 4401 NFPA/ANSI D 03 6 Plug-pin type connectors
(without mating connector)
Symbols AB DK25 = Terminal box with 5-pin connector
Mo To1s M DK26 = Integrated electronics terminal box
a .“ngn"‘ with 6-pin connector
y '? IT Individual solenoid plug connections
1T T — K4 = Without angled plug connector(s)
% Ll IU § :_[I =E :
N9 = Covered manual override
_I"’bm_ | [Z'ﬂ? Gi12= (without integrated electronics)
I I I I ] W g
IX:L“T—"‘T‘I'E . D:[I solenoid voltage 12 VDC - Note 1*
AB G24 = (without integrated electronics)
o solenoid voltage 24 VDC - Note 2*
a .“EE b G24 = (integrated electronics)
PT power supply voltage 24 VDC - Note 3*
gu_lu IE =EA 1IX= Series 10to 19
= (10 to 19 externally interchangeable)
\IDf )(_ \/ o
[Z];}_T_;I MEI =WA * See Notes, page 4

Nominal flow at 145 psi (10 bar) pressure drop

12 L/min (3.2 GPM)
25 L/min (6.6 GPM)
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4 WRA(E)B | RA 29057/06.98

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

General
Weight (approx.) -valve with 1 solenoid kg (Ibs) 1.6 (3.5)

-valve with 2 solenoids kg (Ibs) 2.1 (4.6)
Mounting position Optional
Ambient temperature range °C (°F) to 50 (+122)
Hydraulic
Valve Model 4 WRAB 6 | 4 WRAE B 6
Operating pressure -ports A, B, P bar (PSI) 350 (5075)

-port T bar (PSI) 210 (3045)
Recommended maximum pressure drop bar (PSI) <210 (3045)
Maximum flow L/min (GPM) 7.9 (30)
Hydraulic fluid Petroleum oils (HM, HL, HLP)

Phosphate ester fluids (HFD-R)

Fluid temperature range -NBR °C (°F) -30 to 80 (-22 to 176)

- FPM °C (°F) -20 to 80 (-4 to 176)

Viscosity range mm %/s (SUS)

2.8 to 500 (35 to 2320)

Maximum allowable fluid cleanliness - Class 16/13 to 18/15 according to ISO 4406.

Therefore, we recommend a filter with a minimum retention rate of B, = 75

Hysteresis % <35

Repeatability % <1

Sensitivity % <A1

Frequency response (-3 dB, signal £ 50%) Hz 24

Switching time to, or ON or 0 - 100% ms 18 30

Step response OFF or 100% - 0 ms 20 40

Electrical

Valve Model 4WRA B 6 4 WRAE B 6

Supply voltage vdc 12V 24V 21 to 35V

(£ 10%) | (£ 10%)

Maximum current (at 24 vdc) amps 2.5 1.25 1.1

Maximum power W 30 30 23

Solenoid coil resistance, cold value 68 °F (20 °C) Q 4.8 190.2 4.8
warm value 122 °F (50 °C) Q 7.2 28.8 7.2

Inductance mH 86 339 86

Duty cycle Continuous

Coil temperature range °C (°F) to 150 (+302)

Electrical Z45 - 3 prong plug and socket to ANSI/B93.94M,

connections DIN 43650 for 1/2" conduit or 6-14 mm cable ¢ 245 -
Screw connection in resin box for 1/2" conduit DA -
5-pin male receptacle (without mating plug) DK25 -
6-pin male receptacle (without mating plug) - DK26

Insulation IP65, exceeds NEMA class B

Analog input (Re > 10 k-Q) vdc - 0to 10V

Associated electronic amplifier cards MDSD | Not avail. Included

(some restrictions apply) note 1 note 2

Note 1) The MDSD1 or MDSD will operate the 4 WRA B../G12 with 14 to 28 vdc from the power supply. The MDSD can be
used with 10 to 14 vdc power, but valve performance may be affected. At higher temperatures, increased solenoid resistance
may reduce the available flow. An amplifier is not required when using the 4 WRA B../G12 as a non-proportional (switching) valve

at 12 vdc £10%.

Note 2) The MDSD is not preferred for the 4 WRA B../G24, since this would require 27 to 28 vdc from the power supply. At 24
vdc and maximum coil temperature, the MDSD would only provide about 85% of full flow. An amplifier is not required when using

the 4 WRA B../G24 as a non-proportional (switching) valve at 24 vdc +10%.

Note 3) The 4 WRAE B (integrated electronics) will have the ../G24 designation indicating supply voltage for the amplifier. The

solenoid coil will have 12 volt specifications.



RA 29057/06.98 | 4 WRA(E)B Industrial Hydraulics | Bosch Rexroth Corp.  5/8

Performance Curves — measured at v= 190 SUS (41 mm %/s) and t = 122 °F (50 °C)

Flow at 145 psi (10 bar) AP
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Electrical Connections

DA (non integrated) K4
1+ | | 3+
A Solenoid B Solenoid
2 - 4-
| |
ompression A Solenoi B Solenoid
Terminals @ ~— Solenoid
Ground Coil connected to pins 1 and 2
Terminal
DK25 DK26
Enable 6 - red-blue tr.
A Solenoid 5 - black Command (-) 5 - red-black tr.
olenol Command (+) 4 - red-yellow tr.
B Solenoid 4 - orange
Ground 3 - green
i 3 - green
Protective Ground +24V Power 2 -red
. 2 -red
B Solenoid re 0V Power 1 - red-white tr.
. 1 - white
A Solenoid Only for integrated electronics ]
Brad Harrison P/N
DK25 mates with ANSI/B93.55M molded male connectors
0.875-16 UN-2A Coupling Thread Straight mating connector for DK26, 6 ft. — 70801
For single solenoid, use 2, 3, 4 with shielded cable, is available 12 ft. — 70802
from Daniel Woodhead, Brad Harrison ® | 20 ft. — 70803

Terminal Connections and Block Diagram - 4 WRAE B 6...-1X/G24 N9 DK26 (K31) (DA)

DK26 K31 DA

() ¢

pl1 F:FL

5
Command n v E * =
0to+10V 4JEl2 /v — |
O ot | a ®
N v
Valve Enable _ 16 ICI3 Vs J
41035V I
W1 PE|PE 260 Hz -
round Q— 0 L b [ g =
o — 48,
T DK26
2 |ala 2A
Power 24V ¢°¢ = = 2ReD
Supply oV )1_ BJ 5 % T A = 3 GREEN
> —= ’ 4 RED/YELLOW
5 RED/BLACK

6 RED/BLUE
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Unit Dimensions, Model 4 WRAE B 6 - dimensions in millimeters (inches)
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1.1
1.2
1.3

3.1

3.2

Mates with ANSI/B93.55m
cable assembly

DK26 connector 6-pin for
integrated electronics

Tightening torque = 35 Ib-in (4 Nm)

90 (3.55) -
- = = =
BN i i =
& . Vlon é
m h L -/14——————: s (4)0.16
(19) (0.6) e 088 (2.71) ] - i
3.1 3.2 5 ‘ /
2 ‘ 6
1/2" NPT ‘
[ &
| VA 1[) | o
—~ mn
= /1 ||
' NI n A
! i~ i |- el
||| YAl QY| ¥
- 9 (2.72)\ ol | 85(033)
- 145.7(5.74) -
- \ 205.4 (8.09) \ - -
50.5/(1.99) \ / 50.5/(1.99)
10 11 1.1 1< 7 l|.2 11 10
T i \ T i
—30 7
B e e | S =
_J|v% 1 & ) ¢
& § Y
A05(160) | | 15(059)
Solenoid a, plug color rust 4 Angled plug Z45 to DIN 43 650 12
Solenoid b, plug color black Not included
S 5 Standard terminal box with
Solenoid, with pins to D( ) (2) 1/2" NPT entry ports both ends.
Emergency operator "N9"
— Emergency operator can only 6 Nameplate
be operated up to a tank pres- 7 Rring 9.81 mmx 1.5 mmx 1.78 mm
sure of approx. 725 psi (50 bar) . .
Avoid damage to emergency 8 Plug for single solenoid valve
operator pin bore 9 Space required to remove plug
DK25 connector 5-pin for single 10 Space required to remove coil
or double solenoid
11 Locknut

1.3

Mounting pattern to ISO 4401-3,

NFPA T3.5.1M R1 and ANSI B 93.7 D 03

Subplates: G341/05 (1/4"NPT)
G341/12 (SAE-4;7/16-20)
G342/05 (3/8"NPT)
G342/12 (SAE-6;9/16-18)
G502/05 (1/2"NPT)
G502/12 (SAE-8;3/4-16)

to data sheet RA 45 052 and

valve fixing screws

Grade 8 M5 x 50 DIN 912-10.9

(10-24UNC x 2")

Tightening torque = 79 Ib-in (8.9 Nm)

Must be ordered separately.



8/8 Bosch Rexroth Corp. | Industrial Hydraulics 4 WRA(E)B | RA 29057/06.98

Notes

Bosch Rexroth Corp. © This document, as well as the data, specifications and other
Industrial Hydraulics information set forth in it, are the exclusive property of Bosch Rexroth
2315 City Line Road Corporation. Without their consent it may not be reproduced or given to
Bethlehem, PA 18017-2131 third parties.

USA The data specified above only serve to describe the product. No
Telephone (610) 694-8300 statements concerning a certain condition or suitability for a certain

application can be derived from our information. The information given
does not release the user from the obligation of own judgment and
verification. It must be remembered that our products are subject to a
natural process of wear and aging.

Facsimile (610) 694-8467
www.boschrexroth-us.com
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4/2 servo solenoid valves Repiora 0105
with positive overlap and
position feedback (Lvdt AC/AC)

Type 4WRP.EA..

Size 6, 10

Unit series 1X

Maximum working pressure of P, A, B 315 bar, T 250 bar
Nominal flow rate 8...28 |/min (NG6), 16...63 |/min (NG10)

List of contents Features

Contents Page - Directly operated NG6 and NG 10 valves with positive overlap
Features 1 and external valve electronics

Ordering data o — Actuated on one side, symbol E

Preferred types o = Control solenoid with position feedback (Lvdt AC/AC)
Function, sectional diagram, symbols 3and4 — Suitable for use in electrohydraulic controls in production
Technical data 5and 6 plants

— For subplate attachment, mounting hole configuration NG6

External trigger electronics 7and8 IS0 4401-03-02-0-94 and NG10 with additional “L’ port to
Characteristic curves 9to 11 ISO 4401-05-06-0-94
Unit dimensions 12and 13 _ External trigger electronics (order separately),

see catalog section RE 30052 and RE 30054

— Subplates as per catalog section, NG6 RE 45053,
NG10 RE 45055 (order separately)

- Solenoid and position transducer plug-in connectors included
in scope of delivery

Variants on request
— For standard applications
— Special symbols and characteristic curves
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Ordering data

4WRP.EA.. | RE 29020/08.05

T T T
4WRP E S—1X/G24 |z4/M | *

For external Further information
trigger electronics =no code in plain text
Size 6 = 6 M= NBR seals,
Size 10 =10 suitable for mineral oils
Symbols (HL, HLP) to DIN 51524
4/2-way version Electrical connection
NG6 NG10" Z4 = with plug to DIN 43560-AM2
with line socket,

A B A B .
s s line socket
D Bl T AN e Bl included in scope of delivery
PT PT &LiL Voltage supply
~ of trigger electronics
[X c G24= +24VDC
— 1X= Unit series

Side of inductive position transducer

A B
PT

(installation and connection dimensions unchanged)

Flow characteristic

S= Progressive
(Standard) = A Nominal flow rate at 10 bar valve pressure difference
) Type 4WRP10 (5 bar per metering notch)
Mounting hole configuration with additional “L" port Size 6 Size 10
08 = 8 I/min 16 =16 I/min
16 =16 I/min 32 =32 I/min
28 = 28 |/min 63 =63 |/min
Preferred types
Type 4WRP6 Material No. Typ 4WRP10 Material No.

4WRPBEA08S—-1X/G24Z/M755%)

0811403 100

4WRP10EA16S-1X/G24Z/M

0811403 003

4WRP6EA16S-1X/G24Z/M755%)

0811403 101

4WRP10EA32S-1X/G24Z/M

0811403 002

4WRP6EA28S-1X/G24Z/M

0811403 126

4WRP10EA63S-1X/G24Z/M

0811403 001

*) Progressive characteristic curve, with triangular notch

(standard = semicircular notch)
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Function, sectional diagram

Type 4WRPGE..

Position feedback Control solenoid with position transducer Valve body
(Lvdt AC/AC)
Symbols
Position transducer: A-side .E..
A B
11
alo ><
= X w .
N ———F —F—
PT

Accessories

(4x) ISO 4762-M5x30-10.9 Fastening bolts 2910 151 166
VT-VRPA1-527-10/V0/QV, see RE 30052 0811 405 098
-’-5— VT-VRPA1-527-10/VO/QV-RTP, see RE 30054 0811405 103
VT-VRPA1-527-10/V0/QV-RTS, see RE 30056 0811405177

Plug-in connector 2P+PE (M16x1.5) and 3P (Pg7)
included in scope of delivery, see also RE 08008

2P+PE

Testing and service equipment

— Test box type VT-PE-TB1, see RE 30063
— Test adapter type VT-PA-3, see RE 30070
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Function, sectional diagram

4WRP.EA.. | RE 29020/08.05

Type 4WRP10E..

otz
S it Tl s

Position feedback

LR R

(Lvdt AC/AC) Control solenoid with
position transducer / Valve body
Additional drain port
Prax = 2 bar
Symbols
Position transducer: A-side .E..
A B
1 1
al|o ><
= X w .
N ——F —F—F
PT

Accessories

(4x) ISO 4762-M6x35-10.9

Fastening bolts

2910 151 207

5 g

VT-VRPA1-537-10/V0/QV, see RE 30052

0811 405 099

VT-VRPA1-537-10/VO/QV-RTP, see RE 30054

0811405 104

VT-VRPA1-537-10/V0/QV-RTS, see RE 30056

0811405178

9P+PE

Plug-in connector 2P+PE (M16x1.5) and 3P (Pg7)
included in scope of delivery, see also RE 08008

Testing and service equipment

— Test box type VT-PE-TB1, see RE 30063
— Test adapter type VT-PA-3, see RE 30070
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Technical data (type 4WRP6EA..)
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General

Construction

Spool type valve

Actuation

Proportional solenoid with position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20..450
Weight kg | 2.2

Vibration resistance, test condition

Max. 25 g, 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 range  recommended mm?/s

20..100

max. permitted mm?2/s

10...800

Pressure fluid temperature range °C

-20...+80

Maximum permissible degree of
contamination of pressure fluid
Purity class to ISO 4406 (c)

Class 18/16/137

Direction of flow

See symbol

Nominal flow at |/min
Ap = 5 bar per notch 2

8 16 28

Max. working pressure bar

Port P, A, B: 315

Max. pressure bar

Port T: 250

Leakage per metering edge |.=0
(Ap =100 bar)

AB

&l _Lw = 80cm¥min

PT

Electrical
Cyclic duration factor % | 100
Power supply 24V, .., (external amplifier)

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection

Unit plug DIN 43650/ISO 4400, M16x1.5 (2P+PE)

Position transducer connection

Unit plug Pg7 (4P)

Max. solenoid current Al 2.7
Coil restistance Ry, Q|3
Max. power consumption at 100 % VA | 40

load and operating temperature

Static/Dynamic®

Hysteresis % | =0.3

Range of inversion % | =0.2

Manufacturing tolerance for Q_ ., % | =10

Response time 1009% signal change ms | = 12
10% signal change ms | = 7

" 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.
For a selection of filters, see catalog sections RE 50070, RE 50076 and RE 50081.

2 Flow rate at a different Ap 0, =G,y *

ApX

5

3) All specifications achieved in conjunction with proportional amplifier: 0 811 405 098
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Technical data (type 4WRP10EA..)

General

Construction Spool type valve

Actuation Proportional solenoid with position control, external ampilifier
Connection type Subplate, mounting hole configuration NG10 (ISO 4401-05-06-0-94)
Mounting position Optional

Ambient temperature range °C | -20...4+50

Weight kg | 7.0

Vibration resistance, test condition Max. 25 g, 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 range  recommended mm?/s | 20...100

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

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

Maximum permissible degree of Class 18/16/13"
contamination of pressure fluid
Purity class to ISO 4406 (c)

Direction of flow See symbol
Nominal flow at I/min | 16 32 63
Ap = 5 bar per notch 2
Max. working pressure bar | Port P, A, B: 315
Max. pressure bar | Port T: 250
bar | Port L: 2
Leakage per metering edge l,=0 A

(Ap = 100 bar) EX;QQW = 80 cm3/min

PT

Electrical

Cyclic duration factor % | 100

Power supply 24 V., (external amplifier)

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/ISO 4400, M16x1.5 (2P+PE)
Position transducer connection Unit plug Pg7 (4P)

Max. solenoid current A |37

Coil restistance Ry, Q|25

Max. power consumption at 100 % VA | 60
load and operating temperature

Static/Dynamic®
Hysteresis % | =0.3
Range of inversion % | =0.2

Manufacturing tolerance for Q % | =10

max

Response time 100% signal change ms | = 25

10% signal change ms | = 15

" 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.
For a selection of filters, see catalog sections RE 50070, RE 50076 and RE 50081.

Ap,
2 Flow rate at a different Ap 0, = 00" v/ 5

3) All specifications achieved in conjunction with proportional amplifier: 0 811 405 099
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RE 29020/08.05 | 4WRP.EA..

Valve with external trigger electronics (standard without ramps, RE 30052)

Circuit diagram/pin assignment
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Versions of trigger electronics:
— With ramps, see page 8

and RE 30054
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Valve with external trigger electronics (with ramps, RE 30054)

Circuit diagram/pin assignment
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Characteristic curves type 4WRP6E.. (measured with HLP 46, 9_, = 40°C £5°C)

Flow rate/Signal function (at Ap =5 bar per notch)

10
|

;L

] - 75 /
AR <
N Pl I

Prax = 25Q bar, T o X
Doy == 315 bar, T —m

, 2.5
ek /

Qnom =8 1/min

Q 1/min

%

{} —
{2 pi 4 & 8 18
LMJL___ g ¥
Qrom = 16 I/min . 20 |
£
FTAS :
[XH’S(\“Y g s
T
Pl 0
Prax = 25Q bar, T o X
Doy == 315 bar, T —m 5
L /
o —
] 2 4 8 B8 h
(L U ¥
Quom = 28 I/min P ;
£
:__f«;L 225
[XH’S(\“Y g 2
-
PR 18
Prax = 25Q bar, T o X
Pman = 310 bar, T—"*'] 78
Ll //
0
o} 2 4 & 8 10
LD g V

Valve amplifier
" Zero adjustment
2) Sensitivity adjustment
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Characteristic curves type 4WRP10E.. (measured with HLP 46, 9, = 40°C £5°C)

Flow rate/Signal function (at Ap =5 bar per notch)

Qnom = 16 I/min

Quom = 32 I/min

Qrom =63 I/min

Valve amplifier
) Zero adjustment
2 Sensitivity adjustment

T

Tt
N P LTJ}

P =315 bar

Tt
N P LTJ}

P =315 bar

20 :
=
£
o ]
5
7”/
10 —
5 / /
0
0 4 6 g8 10
L1_)‘ Ue
=
£ y
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2
20 /
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0
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Operating limits (measured with HLP 46, 9_, = 40°C £5°C)
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Type 4WRP6EA..
Qy 16 single flow
——.—.—.— double flow
Qy28 — — — — single flow
double flow
Type 4WRP10EA..
single flow
—_—— -— .— .— .— double flow

Doubled flow rate
= 250 bar

pmax

320
300

250

200

150

0o

50

s

8 320
o 00 """""'""""‘
< \
250 Ty A.\
200 AW S e
' RN A S
o /\‘\ {9
150 g
NN
100 N
\ pt
\‘
30
0
4 20 40 60 80 100
Q 1/min
{
\
\ \'\
N\ ™
N S~
_'ﬂ
40 80 120 160 200 240 280
4 Hmin
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Unit dimensions type 4WRP6E.. (nominal dimensions in mm)

— FLIx 10/97

40 925x178NBR
1810210120

4B

1834484040

(4x) M 5x30 \\ 6+ Nm

2910151166

49

2,

#5.3

b5 13

135

201

Mounting hole configuration: NG6 (ISO 4401-03-02-0-94)

For subplates, see catalog section RE 45053

) Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x &
Non-ferrous 2 x @

v/m ---------------- E e
|

o s E / e P //

Required surface quality
of mating component

P A T B F, F, Fs Y
X 21.5 12.5 21.5 30.2 0 40.5 40.5 0
@ 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%) 8" 8" 8" 8" M52 M52 M52 M52
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Unit dimensions type 4WRP10E.. (nhominal dimensions in mm)

=nh 5.8
| On @ ||
RIS A IR
1834484040 £ | )@ © -
AL (1) @ 6x2 ] 5 b
@) BT D mexas N\ 1190 am
2910151207 7
/
Ly | i/x
nreo
T R =
I ;
T i e e A e
=l 2 1A S [ N
- 1 7an7
"z m\ 1

g I
(o
>,
2
——h
fa
=
fan

©) set 1817010230

Required surface quality
Rnox. 4 {7 ogi/soemm |

of mating component :

0

Mounting hole configuration: NG10 (ISO 4401-05-06-0-94)
Fur subplates, see catalog section RE 45055
" Deviates from standard
2 Thread depth:

Ferrous metal 1.5 x @*

Non-ferrous 2 x @
* (NG10 min. 10.5 mm)

P A T B F, Fy Fy F, R L

® 27 16.7 3.2 37.3 0 54 54 0 50.8 -11
® 6.3 21.4 325 21.4 0 0 46 46 32.5 0.5
(%) 1057 1057 1057 1057 M6 2 M6 2 M6 2 M6 2 1057 4.5
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Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



RE 29020/08.05 | 4WRP.EA..

Notes

Hydraulics | Bosch Rexroth AG

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52 / 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



Bosch Rexroth AG Hydraulics

Notes

4WRP.EA.. | RE 29020/08.05

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



Electric Drives
and Controls

Industrial
Hydraulics

Linear Motion and

Service Mobile Rex I'Ot h

Assembly Technologies Pneumatics Automation Hydraulics

4/3 servo solenoid valves with vy
on-board electronics (OBE), posi-
tive overlap and position feedback

Type 4WRPE ..E../ .W..

Size 6, 10
Unit series 2X

Maximum working pressure of P, A, B 315 bar, T 200 bar
Nominal flow rate 8...32 I/min (NG6), 50...80 I/min (NG10)

List of contents

Features

Contents

Features

Ordering data and scope of delivery
Preferred types

Function, sectional diagram, symbols
Technical data

On-board trigger electronics
Characteristic curves

Unit dimensions

Page

1

2

2
3and 4
5to8
9and 10
11 to 13
14 and 15

— Directly operated NG6 and 10 valves with positive overlap,
actuated on both sides and position-controlled, symbol E or W

— Control solenoid with on-board electronics (OBE), deadband
compensation and gain calibrated at the factory

— Electrical connection 6P+PE (standard), signal input: differen-
tial amplifier with interface A1 =210 V (F1 on request)

— For subplate attachment, mounting hole configuration NG6 to
ISO 4401-03-02-0-94 and NG10 to ISO 4401-05-04-0-94

— Plug-in connectors to DIN 43563-AMB, see catalog section
RE 08008 (order separately)

— Subplates as per catalog section RE 45053 and RE 45055
(order separately)

Variants on request

— For standard applications, such as e.g.
o Valve electronics 11P+PE (plug-in connector)
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Ordering data and scope of delivery

Type 4WRPE .E../ .W.. | RE 29025/01.05

4WRP

E

s | J-2x/G24

Ko/

With on-board

trigger electronics =

Size 6
Size 10

I
-
oo

Symbols
4/3-way version

3V

H
H

P P
|><llll | |><ll |
I TIT T I T

NIEI) (XIE

H
H

=E, E1

=W, Wi

7 F1 =4..12...20 mA on request

Further information

in plain text

NBR seals,

suitable for mineral oils
(HL, HLP) to

DIN 51524

Interface for
trigger electronics
setpoint input 10 V
setpoint input
4..12..20 mA"

A1
F1=

Electrical connection

without plug-in connector,

with unit plug to

DIN 43563-AM6 2

Order plug-in connector separately

KO =

Voltage supply of trigger electronics

2) Valve electronics 11P+PE on request

Preferred types (available at short notice)

G24 =

+24V DC

2X =

Unit series

(installation and connection dimensions unchanged)

Overlap compensating signal
See curve range 0..+0.5

Flow characteristic
Progressive

Nominal flow rate at 5 bar valve pressure difference

Size 6

08= 8I/min
18 = 18 |/min
32= 32 I/min

Size 10
50 = 50 I/min
80 = 80 I/min

per metering notch

Type 4WRPE 6

Material No.

Type 4WRPE 10

Material No.

Symbol E

Symbol E, E1

4WRPE 6 E 08SJ-2X/G24K0/A1M

0811 404 148

4WRPE 10 E 50SJ-2X/G24KO0/A1M

0811404770

4WRPE 6 E 18SJ-2X/G24K0/A1M

0811 404 140

4WRPE 10 E 80SJ-2X/G24K0/A1M

0811404 771

4WRPE 6 E 32SJ-2X/G24K0/A1M

0811 404 141

4WRPE 10 E1 80SJ-2X/G24K0/A1M

0811404774

Symbol W

Symbol W, W1

4WRPE 6 W 08SJ-2X/G24K0/ATM

0811 404 145

4WRPE 10 W 50SJ-2X/G24K0/A1M

0811404 772

4WRPE 6 W 18SJ-2X/G24K0/A1M

0811 404 142

4WRPE 10 W 50SJ-2X/G24K0/F1M

0811404778

4WRPE 6 W 18SJ-2X/G24K0/F1M

0811 404 146

4WRPE 10 W 80SJ-2X/G24K0/A1M

0811404 773

4WRPE 6 W 32S)-2X/G24K0/A1M

0811 404 143

4WRPE 10 W1 80SJ-2X/G24K0/A1M

0811404 777

4WRPE 6 W 32S)-2X/G24K0/F1M

0811 404 147
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Type 4WRPE 6..
EN 61000-6-2
EN 61000-6-3
R ey
[ —
it .
i i
e =
: ':-:' I..- '}-. -'.':,:-E:::-'
pctinen oo ‘?_.
~sme s b |2 o s
X P B 1
Control solenoid with position transducer Valve body Control solenoid

Symbols

Position transducer: A-side

— A B
Ei-\XIa 0b

PT
I3 D Y ™

I T

5

X

AN

A X

il

Accessories, not included in scope of delivery

(4 x) M5 x 30 DIN 912-10.9 Fastening bolts

| " 4 P N

Plug-in connectors 6P+PE, see also RE 08008

2910151 166
KS 1834 482 022
KS 1834 482 026
MS 1834 482 023
MS 1834 482 024
KS 90° 1834 484 252

Testing and service equipment

— Test box type VT-PE-TB3, see RE 30065
— Test adapter type 6P+PE type VI-PA-2, see RE 30068
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Function, sectional diagram

Type 4WRPE 10..

EN 61000-6-2
EN 61000-6-3 *

A P 8 £
Control solenoid with position transducer Valve body Control solenoid
Symbols
Position transducer: A-side
— A B
:E: \X | a|o0 b
P T
Tt T +=F .E.
Iy 1
iR iz )E $ W
T T T | T | W1
Accessories, not included in scope of delivery
(4 x) = M6 x 40 DIN 912-10.9 Fastening bolts 2910 151 209
* Plug-in connectors 6P+PE, see also RE 08008 KS 1834 482 022
’ B “ KS 1834 482 026
'I a & MS 1834 482 023
MS 1834 482 024
KS 90° 1834 484 252

Testing and service equipment

— Test box type VT-PE-TB3, see RE 30065
— Test adapter type 6P+PE type VT-PA-2, see RE 30068
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General

Construction

Spool type valve, directly operated, without steel sleeve

Actuation

Proportional solenoid with position control, OBE

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | =20 ... +50
Weight kg | 3.9

Vibration resistance, test condition

Max. 25 g, 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 range  recommended mm?2/s

20..100

max. permitted ~ mm?2/s

10...800

Pressure fluid temperature range °C

-20..+70

Maximum permissible degree of
contamination of pressure fluid
Purity class to ISO 4406 (c)

Class 18/16/13 1)

Direction of flow See symbol

Nominal flow at I/min | 8 18 32

Ap =5 bar per notch 2 Qnat8V | 553 % 1313 % 26 £3 %
Max. working pressure bar | Port P, A, B: 315

Max. pressure bar | Port T: 200

Operating limits See chart

Leakage per metering edge
(Ap= 100 bar)

m A — T =280 cm3/min
B — T =80 cm3min

Leakage drain

m A — T=0.8..1.6 I/min
B— T=0.8..1.6 I/min

(Ap=15 bar) 2
Static/Dynamic
Hysteresis % | =
Range of inversion %
Manufacturing tolerance % | =%
Response time 100 % signal change ms | 20

10 % signal change ms | 5

Thermal drift

<1% at AT=40°C

Conformity

c EN 61000-6-2
EN 61000-6-3

1) 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.
For a selection of filters, see catalog sections RE 50070, RE 50076 and RE 50081.

. Apx
2) Flow rate at a different Ap 0 = CGhom * B
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Technical data (type 4WRPE 10 ..)

General

Construction Spool type valve, directly operated, without steel sleeve

Actuation Proportional solenoid with position control, OBE

Connection type Subplate, mounting hole configuration NG10 (ISO 4401-05-04-0-94)
Mounting position Optional

Ambient temperature range °C | —20...+50

Weight kg | 8.3

Vibration resistance, test condition Max. 25 g, shaken in 3 dimensions (24 h)

Hydraulic (measured with HLP 46, 9, = 40 °C x5 °C)
Pressure fluid Hydraulic oil to DIN 51524 ... 535, other fluids after prior consultation

Viscosity range  recommended mm2/s | 20... 100

max. permitted ~ mm2/s | 10 ... 800

Pressure fluid temperature range °C | -20..+70

Maximum permissible degree of Class 18/16/13 1
contamination of pressure fluid
Purity class to 1ISO 4406 (c)

Direction of flow See symbol

Nominal flow at I/min | 50 80

Ap =5 bar per notch 2 Qpat8V | 403 % 70 £3 %

Max. working pressure bar | Port P, A, B: 315

Max. pressure bar | Port T: 200

Operating limits See chart

Leakage per metering edge = A — T =80 cm3min
(Ap=100 bar) Eﬂm B — T =80 cm®min
Leakage drain 22 A — T=0.8..1.6 [/min
(Ap=5 bar) ﬂm B— T=0.8..1.6 I/min
Static/Dynamic

Hysteresis %

Range of inversion %

Manufacturing tolerance % | =+3

Response time 100 % signal change ms | 40

10 % signal change ms | 10

Thermal drift <1% at AT=40°C
Conformity C EN 61000-6-2
EN 61000-6-3

1) 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.
For a selection of filters, see catalog sections RE 50070, RE 50076 and RE 50081.

. Apy
2) Flow rate at a different Ap 0 = Qrom * B
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Technical data (type 4WRPE ..E../ ..W..)

Electrical, trigger electronics integrated in the valve

Cyclic duration factor % | 100
Degree of protection IP 65 to DIN 40050 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Power supply 24V DCpom
Terminal A: min. 21 V DC/max. 40 V DC
Terminal B: 0V Ripple max. 2V DC
Power consumption NG6 Solenoid [ 45 mm = 40 VA max.
NG10 | Solenoid [Z1 60 mm =60 VA max.
External fuse 2.5 Ar
Input, “Standard” version A1 | Differential amplifier, R = 100 kQ
Terminal D: Ug 0..¥04 .. 10V
Terminal E: oV
Input, “mA signal” version F1 | Burden, Ry, =200 Q
Terminal D: Ip_g 4..12..20mA
Terminal E: Ip_g Current loop Ip_g feedback
Max. differential input voltage D—B
atoVv E_)B}maxJBVDC
Test signal, “Standard” version A1 | LVDT
Terminal F: Ugeg 0..x04..x10V
Terminal C: Reference O V
Test signal, “mA signal” version F1 | LVDT signal 4 ... 12 ... 20 mA at external load 200 ... 500 Q max.
Terminal F: Ir_¢ 4 ... 20 mA output
Terminal C: lr_¢ Current loop I¢_¢ feedback
Safety earth conductor and shield See pin assignment (installation conforms to CE)
Recommended cable See pin assignment
upto20m 7 x0.75 mm?2
upto40m 7x1 mm?2
Calibration Calibrated at the factory, see valve curve
Version A1:
Standard
- < Supply 24V =
D € Sa:0.+1-08...+/-10
LVDT Signal: 0...+/-10V
___________(_Ri_z_lof)k_Q)_->
: NG 6/10
——L_
I . 0
127 _ s !
Version F1:
mA-Signal
_ < Supply 24V =
D 592412, 20mA
[ ____ LDTSignaid. 12 20mAL
(Biirde: 200Q2)
| NG 6/10
——L_
Pt ]
| 4 === - 0
1275 /
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Connection

For electrical data see page 7 and
Operating Instructions 1 819 929 083

Stecker
Steusrung L i
J,xxxxx;xxx;‘5§yyyyyvyxxwxxl‘:ﬂ— Verstirker
€
Hyar. Actuator
Valve
AP BT
24 Ve
Hydr. / Mech,
} Kunde . Rexroth |
Technical notes for the cable Important
Version: — Multi-wire cable Voltage supply 24 V DC nom,
— Extra-finely stranded wire to if voltage drops below 18 V DC, rapid shutdown resembling
VDE 0295, Class 6 “Enable OFF" takes place internally.
— Safety earth conductor, green/yellow In addition, with the “mA signal” version:
— Cu braided shield Ip-e = 3 mA - valve is active
Types: -eg. Olflex-FD 855 CP lp_e = 2 mA - valve is deactivated.
(from Lappkabel company) Electrical signals emitted via the trigger electronics
No. of wires: — Determined by type of valve, (e.g. actual values) must not be used to shut down safety-
plug types and signal assignment relevant machine functions!
Cable @: —0.75 mm2 up to 20 m length (Also see European Standard, “Technical Safety Requirements
— 1.0 mm2 up to 40 m length for Fluid-Powered Systems and Components — Hydraulics”,
Outside @: -9.4..11.8 mm - Pg11 EN 982!)

-12.7 ... 13.5 mm - Pg16
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On-board trigger electronics
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Circuit diagram/pin assignment
Version A1: Up_g 0..10.4..310 V

OBE

Z5 A% 4 14 Wm

J}P,—&————— Supply Ug
]
Ext. o Supply zero

11

Affy - y
G Y —l

e

)J—J"‘“‘“““““ Ref. zero *

:

; amp.
;’" —ed "E LVOT
i H Logic i Sigrnat

| PRSP
T

1]
.

;
+ HN
:i": 2D _D—

MmO O i

e

15 Y 43
o |
I Be : —q:%___’f i Upe  Setpoint £0.4..£10 V
™ T

H
)Nh\—-_ Actual value £0.4..£10 V

Safety earth conductor %+

Shield

* Do not connect to supply zero!

|
|
! Up-r proportional Q" {I/min}
f“‘:&;“f“““iua
i 5 | ; af = ¢ (Up-c}
r e | 11 \N.. I |
Jt_ t_ P-B p-p/ |
- ]
;
2 1 1 ;
by Power—amp. !
s E
-10 ¥ 65 003 PR
S 4/3 Signal —m ) (@ * Werksabgleich
EK] Ventil Eﬁl OV —=E-G
§| Valve
¢ b
Pin assignment 6P+PE
Version A1: Up_g 0..10.4..310 V
(R =100 kQ)
Venti
““52“3“@“““““““““““}7_\! c| lma 24 Ve
gV /, é c| =g 2
[ e ; E 'y m s Y it {Ref0)
! +10 ¥ (Sign) | ff | |-
!
meesti b Ug { 0.V {Sign} ; K c| |m = Biff.— amp
;\ i r/ ¢ e VDT Sign
o E / T 10V
2 { - SLM’I

— prot. ground E Vi
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On-board trigger electronics

Circuit diagram/pin assignment
Version F1: Ip_g 4...12...20 mA

2.5 AF
OBE r + 24 Y= Supply
g - Y o SUPPy zero.
F15 Wt i{,,.m... s 'LOOP |
w15 W bt ;
) — -
..E i L D-E
>T E e 4..12..20 mA
b
H\ Test I_¢
e e (412,20 mA)
r Safety earth conductor &+
L. Shield
(at supply zero)
i
o i
] I
— :?B_ "-_jUH Ip.g propertional "0"  {i/min)
[ T I
Gf = f fo-
RENEE X N O A
J P pop f
il i
l nL Y EY z
A Power—arnp. Py WA 2 m
T e G  Warkaohgeich
- § -l
) el 412 .. 20 mA
4/3 112 % 04 mA
Ventil ﬁ
Vaive b
Pin assignment 6P+PE
Version F1: Ip_g 4...12...20 mA
(Rsp =200 kQ)
I Ventd
34 Vi {/’“\1 ¢ | |m 4 —t2EV=
m— Ug oV ;] - g 0V
/ ; - 10 €
+ 4 'Y -m 0
i - et 1N f f? N —E}l Rsh = 200 Q
| . % = ¢} =D
R o= 200 G %3 L * f C -t
= 2000 N oy
{mox. 50002 | _ T . | el | —et20ma Y] Vot
] ;’ - LVDY
m——p  prol. ground } 3k k/,’ ¢ - SL—-—-—l Sign.

"
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Characteristic curves type 4WRPE 6 .. (measured with HLP 46, 9, = 40 °C =5 °C)

Flow rate/Signal function (at Ap =5 bar per notch)

Ap =5 bar Qp - Qg =(8:8) I/min.
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Qnom =8 I/min
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Characteristic curves type 4WRPE 10 .. (measured with HLP 46, ¢, = 40 °C %5 °C)

Flow rate/Signal function (at Ap =5 bar per notch)
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2) Version: [g=4...12... 20 mA
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Operating limits (measured with HLP 46, 9,; = 40 °C +5 °C)
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Type 4AWRPE 6 ..

Type 4WRPE 10 ..
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Unit dimensions type 4WRPE 6 .. (nominal dimensions in mm)

Not included in scope of delivery

59
T
k
E
E
E 1 \
o f E 1
:: i
i E
i E : | &
iy 2
EI
———————— L T T o T
i -
m 11 p [
g 5.3
H
65 70
405 \
(4x HE3IMB5x 30 ~ FD: 10197
DINg12-100 =62 Nm ax 0 0.25x1,78 NBR
2810151 166 1810210120
< L | N B
i
3
Required surface quality of Booe. & g
mating component N
f/ Iy ! S s
0 1 :
Mounting hole configuration: NG6 (ISO 4401-03-02-0-94) o [ E
For subplates, see catalog section RE 45053 - r @ !
i Ry
" Deviates from standard AT PN |
2 Thread depth: _ |

Non-ferrous 2 x @

i :
Ferrous metal 1.5 x @ V) .. ‘
F iy

P A T B Fs Fy Fa F.
® 21.5 12,5 21.5 30.2 0 40.5 40.5 0
\% 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
(%) g 8" 8" g M5 2) M5 2 M5 2) M5 2
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Unit dimensions type 4WRPE 10 .. (hominal dimensions in mm)
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Not included in scope of delivery

15
157 115
] = X
] .
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! t_ E E ; E ; ; E —j- @
THE B
& L. e e e e g o s A
- 2 I R
. i o @
TR
$ 8.5
\ 2
(4 x EFI=IM 6 x 40 DIN 912 - 1079 102 B8
6 = 11*% Nm
2910151209 &0 12x2
Bet1817010230
318
@
&2 — B B
Required surface quality of ST —
mating component N
f/ - R L 7
0 p—a=(¥)
N —
& i F p F
) ; @ 2

Mounting hole configuration: NG10 (ISO 4401-05-04-0-94)

For subplates, see catalog section RE 45055

) Deviates from standard @
2) Thread depth:

Ferrous metal 1.5 x @*

Non-ferrous 2 x @
* (NG10 min. 10.5 mm)

P A T B F; F, Fs (A R

X 27 16.7 3.2 37.3 0 54 54 0 50.8
9 6.3 21.4 32.5 21.4 0 0 46 46 32.5
%) 1051 105" 1051 105" M6 2 M6 2 M6 2 M6 2 105"
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Notes

Bosch Rexroth AG © Bosch Rexroth AG reserves all rights, including industrial property rights.
Industrial Hydraulics We reserve all rights of disposal, such as copying and passing on to third
Zum EisengieBer 1 parties.

D-97816 Lohr am Main, Germany The data specified above only serve to describe the product. No statements

concerning a certain condition or suitability for a certain application can be
derived from our information. The given information does not release the user
from the obligation of own judgement and verification. It must be remembered
that our products are subject to a natural process of wear and aging.

Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de
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and Controls Assembly Technologies Pneumatics Automation Hydraulics

Servo solenoid valves with RE 20028/01.05 o
electrical position feedback
(Lvdt DC/DC *10V)

Type 4WRPH 6

Size 6

Unit series 2X

Maximum working pressure P, A, B 315 bar, T 250 bar
Nominal flow rate 2...40 I/min (Ap 70 bar)

List of contents Features

Contents Page - Directly operated servo solenoid valve NG6, with control piston
and sleeve in servo quality

Features 1
Ordering data and scope of delivery 5 = Actuated on one side, 4/4 fail-safe position when switched off
— Control solenoid with integral position feedback and
Pref t 2 ; "
referred types electronics for position transducer (Lvdt DC/DC)
Functi tional di 3 . . . .
unction, sectional diagram — Suitable for electrohydraulic controllers in production and
Symbols 3 testing systems
Technical data 4 - For subplate attachment, mounting hole configuration to
Valve with external trigger electronics 5and 6 ISO 4401-03-02-0-94
Performance curves 7and8 — Subplates as per catalogue section RE 45053
o ) (order separately)
Unit dimensions 9

— Line sockets to DIN 43560-AM2
Solenoid 2P+PE/M16x 1.5, position transducer 4P/Pg7
in scope of delivery, see catalogue section RE 08008

— External trigger electronics (order separately)
o Electric amplifier for standard curve “L"
0 811 405 060, see catalogue section RE 30041
o Electric amplifier for non-linear curve “P”
409% — 0 811 405 065 and 60% — 0 811 405 066,
see catalogue section RE 30040

Variants on request
— For standard applications
— Special symbols for plastic machines

— Sturdy “ruggedized” version for applications up to 40 g,
valve with metal cap and central plug (7P).
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Ordering data and scope of delivery

4WRP H| 6 B -2X/G24 |Z4/ M | *
For external Further information
trigger eletronics = no desig. in plain text
Control piston/sleeve =H M= NBR seals,
Size 6 -6 suitable for mineral oils
(HL, HLP) to DIN 51524

Symbols . .
Electronical connection

AB

Z4 = with line socket, with plug to
b DIN 43560-AM2
_cacs

T
T
|

T

T
T

4/4-way version

Line socket in scope of delivery

Voltage supply of trigger electronics

T
|
T
T
T

XEKEITD LX) _ e ¢4 N G24 = : +24V DC
= nit series 20 to 29
. .3)
With symbols C5 and C1: (installation and connection dimensions unchanged)
P— A:q, B—T:q/2
P—-B:q/2 A-—>T:q Flow characteristic
L= Li
Side of inductive position tranducer P= Nom-linar Cu'rf\lza;

Nominal flow rate at 70 bar valve pressure difference
(35 bar /metering notch)

AB

PT =
(Standard) =B Size 6
» Only in connection with flow characteristic “p” 02 = 2I/min
2) Kink 60% for NG6 with nominal flow rate “15” 04 = 4|/min
and “25", otherwise kink 40 % 12 =12 |/min
3 g, 2:1 only with nominal flow rate = 40 I/min 150 =15 |/min
24 =24 |/min
257 =25 |/min
403 = 40 |/min
Preferred types (available at short notice)
Type 4AWRPH6 Material no. Type 4WRPH 6 Material no.
C3/C5 C1/C4

4WRPH 6 C3B02L -2X/G24Z4 /M

0 811 404 041

4WRPH 6 C4B02L -2X/G24Z4 /M

0811 404 512

4WRPH 6 C3B04L -2X/G24Z4 /M

0811404 033

4WRPH 6 C4B04L -2X/G24Z4 /M

0811 404 160

4WRPH 6 C3B12L -2X/G24Z4 /M

0811404 034

4WRPH 6 C4B12L -2X/G24Z4 /M

0811 404 037

4WRPH 6 C3B24L -2X/G24Z4 /M

0811404 035

4WRPH 6 C4B24L -2X/G24Z4 /M

0811404 038

4WRPH 6 C3B40L -2X/G24Z4 /M

0811404 036

4WRPH 6 C4B40L -2X/G24Z4 /M

0811404 039

4WRPH 6 C5B40L -2X/G24Z4 /M

0811404 510

4WRPH 6 C1B40L -2X/G24Z4 /M

0811404 513

4WRPH 6 C3B15P -2X/G24Z4 /M

0 811 404 047

4WRPH 6 C4B15P -2X/G24Z4 /M

0811 404 048

4WRPH 6 C3B25P -2X/G24Z4 /M

0811 404 043

4WRPH 6 C4B25P -2X/G24Z4 /M

0811 404 045

4WRPH 6 C3B40P -2X/G24Z4 /M

0 811 404 044

4WRPH 6 C4B40P -2X/G24Z4 /M

0811 404 046

4WRPH 6 C5B40P -2X/G24Z4 /M

0811 404 511

4WRPH 6 C1B40P -2X/G24Z4 /M

0811 404 162
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Function, sectional diagram
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Servo solenoid valve 4WRPH 6

Control solenoid

A P B T

Position transducer
(Lvdt DC/DC)

Valve body Control solenoid with position transducer
Symbols
AB___ Linear p: kink 60 % p: kink 409%
-Hnnlﬂ [g, 15,25 I/min] [0, 40 I/min]
PT
| C3,C5
[ >< O Q i G I 0
. Ol = il =/ il =/ il
e i I
: t E ! |
o L b l
T o8 L W A A L ; b as
AT e \ N\ \‘\ é
>3 k) E
Y5 X B/ X B\ X
C3, C5, C4, C1

Standard = 1:1, from ¢, 40 I/min also 2:1

Accessories, not included in scope of delivery

(4x) = M5x30 DIN 912-10.9

Fastening screws

2910151166

SpS

VT-VRRA1-527-20/V0, see RE 30041 0811405060
VT-VRRA1-527-20/V0/K60-AGC, see RE 30040 0811405066
VT-VRRA1-527-20/V0/K40-AGC, see RE 30040 0811405065

2P +PE

L5

4P

2P +PE (M16x1.5) and 4P (Pg7) included in scope of delivery,
see also RE 08008

Application

- Valve amplifier with pressure compensator (p/Q), see RE 30058.

Testing and service equipment

— Test box type VT-PE-TB2, see RE 30064.
— Test adapter type VT-PA-3, see RE 30070.

310
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Technical Data
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Type 4WRPH6 | RE 29028/01.05

General

Construction

Spool type valve, operated directly, with steel sleeve

Actuation

Proportional solenoid with position control, external amplifier

Type of mounting

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Installation position Optional
Ambient temperature range °C | —20...450
Weight kg | 2.3

Vibration resistance, test condition

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

Hydraulic (measured with HLP 46, ©,; = 40°C £5°C)
Pressure fluid Hydraulic oil to DIN 51524 ... 535, other fluids after prior consultation
Viscosity range  recommended mm2/s | 20...100
max. permitted mm2/s | 10...800

Pressure fluid temperature range °C | —20...480
Maximum permissible degree of Class 18/16/13")
contamination of pressure fluid
Purity class to 1ISO 4406 (c)
Flow direction See symbol
Nominal flow at I/min | 2 4 12 15 24 40
Ap = 35 bar per notch?
Max. working pressure bar | Port P, A, B: 315
Max. pressure bar | Port T: 250
Operating limits at Ap ‘:B] bar 315 315 315 315 315 160
Pressure drop at valve
Ovnom: = Qn Valves E:ﬂ bar 315 315 315 280 250 100
Leakage % cm3/min | <150 <180 <300 - <500 <900
at 100 bar

7’4 cm3/min - - - <180 <300 <450
Electrical
Cyclic duration factor % | 100 ED
Power supply 24 Vom (external amplifier)
Degree of protection IP 65 to DIN 40050
Solenoid connector Connector DIN 43650/ISO 4400 M16x1.5 (2P + PE)
Position transducer connector Special Connector Pg7 (4P)
Max. solenoid current Al 27
Coil restistance Ryo Q| 25
Max. power consumption at 100% load VA | 40

and operational temperature

Position transducer
DC/DC technology

Supply: +15 V/35 mA
-15V/35 mA

Signal: 0..£10 V (R. = 10 kQ)

Static/Dynamic

Hysteresis % | =0.2
Manufacturing tolerance for Qmax. % | <10
Response time for signal change ms | <10

0...100%

Thermal drift

Zero point displacement <19% at AT=40°C

) 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.

For a selection of filters, see catalogue sections RE 50070, RE 50076 and RE 50081.

A
2) Flow rate at a different Ap Ox = Gnom * / 3—?
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RE 29028/01.05 | Type 4WRPH6

Valve with external trigger electronics (standard linear curve: L)

Block diagram/pin assignment
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area compensation, see RE 30040
— With integrated p/Q compensator,

— With non-linear curve and surface
see RE 30058
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Bosch Rexroth AG | Industrial Hydraulics

Valve with external trigger electronics (non-linear curve: P)

Block diagram/pin assignment
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Performance curves (measured with HLP 46, 9, = 40°C £5°C)

Flow rate/Signal function Q=f (Ug)

L: Linear P: (kink 60 %)**
Q% a {min
100 | | gqvA:qvB=1:1 15 f
80— T A
601+— Iﬂ ’/ B-T
/ L~ qvA:qvB=2:1
WJE 40 o~
20 ‘/
e W0 UelV]
T Ue [V
[V]-10 -8 -6 -4 -2 2 4 6 8 10 (sz[,ol T 20
Zd S
WE}:I P-B| A '/ 40
/_ 60 “faif
* fail Y]l | safe
safe ,/ —1-80
100 4 i/min
Q%
P: (kink 60 %) P: (kink 409%)** )
3 {/min Q I/min
25 40 gvA:qvB=1:1
20 30 —— /
® m 20 D:_[I i/ B D avAqvB=2:1
N T/ & %
g ( 10 //
Wi -8 6 b 2 XL et Ue[V] [VI-10 -8 -6 -4 -2 Ue[V]
et 2 4 & B i 020 / 2 4 6 8 10 (b2oy
sl 5 7
10 /Al
. V; 20
“ail ’5 * fail /
safe 20 safe 30
25 40
Q Vmin Q l/min
*Fail-safe when enabling is not released.
**Q-kink = 109% Q.
<« Fail-safe position
Leakage at 100 bar P-A 50 cm3/min
P-B 70 cm3/min
A
@% Flow rate at Ap= 35 bar A-T  10...20 l/min
T B-T 7...20 |/min
Leakage at 100 bar P-A 50 cm3/min
P-B 70 cm3/min
A-T 70 cm3/min
B-T 50 cm3/min
Fail-safe p= Obar— 7ms Enable off

7
= p=100 bar - 10 ms
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Performance curves (measured with HLP 46, ¢, = 40°C £5°C)

Pressure gain
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Unit dimensions (nominal dimensions in mm)
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MiGx 156

i

PG7 o o
1 |
1 L
ki
5 2
e -
g
& oy
o ™~
#5.
“‘-\x .
3.5 13 i 0 10/Q7
185 4% ©)9,25x 1,78 NBR
1810210120
1152 85
EEny
Eéz
‘.{,2 i. ,
Required surface quality of mating Bmax. 4 S —
component
i L s i i’

Mounting hole configuration: NG6 (ISO 4401-03-02-0-94)

For subplates, see catalogue section

RE 45053

) Deviates from standard

|

2) Thread depth: !

Ferrous metal 1.5x@

Non-ferrous 2 x@

P A T B F, F, Fs F4

® 21.5 12.5 21.5 30.2 0 40.5 40.5 0
® 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%) 8" 81 8" 8" M52 M52) M52 M52
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4/4-way servo solenoid directional  re2e0ssi010 112

Replaces: 05.10

control valves, directly operated,
with electrical position feedback
and on-board electronics (OBE)

Type 4WRPEH6

Size 6

Unit series 2X

Maximum working pressure P, A, B 315 bar, T 250 bar
Nominal flow 2...40 I/min (Ap 70 bar)

T;p:ZWRPEHS
List of contents Features
Contents Page - Directly operated servo solenoid directional control valve,
Features 1 with control piston and sleeve in servo quality
Ordering data o - Actuated on one side, 4/4 fail-safe position
. . . when switched off
Function, sectional diagram 3 ) - )
Svymbols 3 - Electrical position feedback and on-board electronics
y . . . (OBE), calibrated at the factory
Testlng and service equipment s _ Electrical connection 6P+PE
Technical Data 4and5 Signal input differential amplifier with interface A1 +10 V
Electric connection 6 or interface F1 4...20 mA (Rsh = 200 Q)
Technical notes on the cable 6 - Used in electrohydraulic controllers in production
On-board electronics 7and 8 and testing systems
Characteristic curves 9and 10
Unit dimensions 11

For information regarding the available spare parts see:
www.boschrexroth.com/spc
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Ordering data
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AWRP | E[H | 6 B

—2X/G24

With on-board
electronics =E

Control piston/sleeve =H
Size =6
Control spool symbols

4/4-way version

A

moon
EDAAEITI [’5 XHI =cs.cs

KMH]W = C4, C1
SRR XXAD -

With C5 and C1: 3

P-A:Q, B-T:Q/2
P-B:Q/r2 A-T:Q,
Assembly side of

inductive position transducer

i

PT! 4 02 =
(Standard) =B ?g =
15 =

1 Only in connection with flow characteristic “P” 24 =
2) Kink 60 % for NG6 with nominal flow rate “15” 25 =
and “25”, otherwise kink 40 % 40 =

Further information
in plain text

Seal material

M= NBR seals,
suitable for

mineral oils (HL, HLP)

to DIN 51524

Interface for
trigger electronics

Al = Setpoint input +10 V
F1= Setpoint input 4...20 mA

Electrical connection

without plug-in connector,

with plug to DIN 43563-AM6
Order plug-in connector separately

Voltage supply of trigger electronics
+24 V DC

Unit series 20 to 29
(installation and connection
dimensions unchanged)

Flow characteristic
Linear
Non-linear curve?

Nominal flow rate
at 70 bar valve pressure difference
(35 bar per metering notch)
2 I/min¥
4 1/min
12 I/min®)
15 I/min®)
24 l/min®
25 I/min")
40 I/min3

% Q, 2:1 only with nominal flow rate = 40 I/min
4 Not in connection with flow characteristic “P”
5) Only in connection with flow characteristic “L”
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Function, sectional diagram
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General

In the field of integrated electronics, the specified command
value is compared with the actual position value. In case of
deviations from the standard, the lifting solenoid is activated.
Due to the changed magnetic force, the lifting solenoid ad-
justs the control valve against the spring.

Lifting/control cross-section are adjusted proportionally to
the command value. In case of a command value provision
of 0V, the electronics adjusts the control valve against

the spring to center position. In deactivated condition, the
spring is unloaded to a maximum and the valve is in fail-safe
position.

Switch-off behavior

If the electronics is switched off, the valve immediately
moves to the secured basic position (fail safe).

In this process, the P-B/A-T position is passed which might

cause movements at the controlled component. This must
be taken into account when designing the plant.

3 1 Control solenoid with
1 position transducer
2 Valve body
3 Plug for possible
2nd stage
4 Plug in connector
AP BT
Symbols
AB L: Linear P: kink
al|0fb <
PITI V4

[HTXH] C3, C5 i) 0

HIXHD caer| o+
- \

LA X c X

As

Testing and service equipment

— Service case type VT-VETSY-1 with test device, see data sheet 29685
— Measuring adapter 6P+PE type VT-PA-2, see data sheet 30068
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Technical data
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General
Construction Spool-type valve, directly operated, with steel sleeve
Actuation Control solenoid with position control, OBE

Type of mounting

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

Installation position Optional
Ambient temperature range °C | —20...+50
Weight kg | 2.7

Vibration resistance, test condition

Max. 25 g, 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 range recommended mm?/s | 20...100
max. permitted ~ mm?/s | 10...800
Pressure fluid temperature range °C | —20...+70
Maximum permissible degree of
contamination of pressure fluid
Purity class to ISO 4406 (c) Class 18/16/13 1)
Direction of flow See symbol
Nominal flow
at Ap = 35 bar per notch 2 I/min | 2 4 12 15 24 40
Max. working Ports P, A, B bar | 315
pressure Port T bar | 250
Operating limits at Ap
Pressure drop at valve C, C3,C5 bar | 315 315 315 315 315 160
Qupom- > Q valves C4, C1 bar | 315 315 315 280 250 100
Max. recommended Linear characteristic
nominal flow curve L cm®min | <150 <180 <300 - <500 <900
at 100 bar Inflected charac-
teristic curve P cm¥/min | - - - <180 <300 <450

Fail-safe position
C
Flow at Ap = 35 bar per notch I/min | 2 4 10 13 18 20
C3,C5 cm3/min | 50 P-A
Zero flow at 100 bar cm3/min | 70 P-B
C3,C5 [/min | 10...20 A-T
Flow at Ap = 35 bar per notch I/min | 7..20 B-T
C4, CH cm3/min | 50 P-A
Zero flow at 100 bar cm3/min | 70 P-B

cm®/min | 70 A-T

cm®/min | 50 B-T
Fail-safe position reached Obar | 7ms

100 bar | 10 ms
Static/Dynamic
Hysteresis % | =0.2
Manufacturing tolerance for Q... % | <10
Response time for signal change 0...100 % ms | =10

Thermal drift

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

Zero adjustment

Factory-set £1%

) 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.
For a selection of filters, see www.boschrexroth.com/filter.

A
2 Flow rate at a different Ap Q, = Q,,,* ?F;_)x
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Electrical, trigger electronics integrated in the valve

Cyclic duration factor

%

100

Degree of protection

IP 65 to EN 60529 and IEC 14434/5

Connection Plug-in connector 6P+PE, DIN 43563
Power supply 24V DCpon

Terminal A: Min. 21 V DC/max. 40 V DC
Terminal B: 0 V Ripple max. 2V DC

Max. power consumption 40 VA

External fuse 2.5 A

Input, version A1 Differential amplifier, A, = 100 kQ
Terminal D: U 0.£10V

Terminal E: oV

Input, version F1 Burden, Rsh = 200 Q

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

Terminal E: Ip_g Current loop Ip_g feedback

Max. differential input voltage D-B }

atoV E_-B max. 18 V=

Test signal, version A1 LVDT

Terminal F: U. 0..+10V

. Test
Terminal C:

Reference 0 V

Test signal, version F1
Terminal F: fr_¢
Terminal C: ¢

LVDT signal 4...20 mA at external load 200...500 Q max.
4...20 mA output
Current loop Ir_¢ feedback

Protective conductor and screen

See pin assignment (CE-compliant installation)

Calibration

Calibrated at the factory, see characteristic curve of the valve

Electromagnetic compatibility
tested according to

EN 61000-6-2: 2005-08
EN 61000-6-3: 2007-01

Version A1:
Standard

Version F1:
mA signal

Signal
LVDT signal

Signal
LVDT signal

Ug24V = —— e Logic
— I=EE
0..%10V @@, IESS — o2
=T 5 L__EE2 - Stage
0..+10V s LVDT Sign.
e He 10V
NG6
Stroke
“\ 1 sign.
-10V...0...+10 V
Ug 24V = ———p Logic
===
4...20mA } g o2t
—_—) ___lI==
4...20mA == Volt to.
S e o Lle mMA
NG6
e Stroke
“\l 1 sign
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Electric connection

4WRPEH6 | RE 29035/10.10

For electrical data, see page 5

1=

24V =

APBT

(=]

1 Control

2 Provided by customer
3 Plug-in connector

4 Valve

5 Connecting surface

6 Provided by Rexroth

Technical notes on the cable

Version: — Multi-wire cable
— Extra-finely stranded wire
to VDE 0295, Class 6
— Protective conductor, green/yellow
— Cu braided screen
Types: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve,
plug types and signal assignment
Cable @: - 0.75 mm? to 20 m length
1.0 mm? to 40 m length

Outside @: - 9.4...11.8 mm - Pg11
12.7...13.5 mm - Pg16

Note

Voltage supply 24 V DC_ .,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF” takes place internally.

In addition, with F1 version:

Ir_g 2 3 mA - valve is active

Ir_g =2 mA - valve is deactivated.

Electrical signals emitted via the trigger electronics

(e.g. actual values) must not be used to shut down safety-
relevant machine functions! (See European Standard,
“Technical Safety Requirements for Fluid-Powered Systems
and Components — Hydraulics”, EN 982.)
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Block diagram/pin assignment

Version Al: Uy 10V

= Power supply

! ! Differential
. Y ifi
| poem—m———e amplifier
- LI Logics !

1 1

e —— r—- -

Supply zero

Reference zero*

Setpoint

Actual value
Protective conductor

Screen

* Do not connect

10k |—<7110 v LVDT signal

1 to supply zero!
2
(; 4/4-way servo
(z Signal solenoid
= 9 directional
control valve
e, | 17T il
D-E .
| |
0..+10V R
__A B -
s | T
0 TRT
s, | BT
D-E o
| |
0..-10V pPT T
Pin assignment 6P+PE
Version A1: Up  +10V
(R =100 kQ)
Valve
P ) R 7\ | |=2 +24V =
® 7 \ \
» UB {- 0 V ’/ l , B 0 V
@ T | A Y
X / I p C 0V internal
o T \ 1
410V (signal) I, | . D (reference zero)
ot . _ ,: t C 100 k Differential
<— Test {mmp U o 0V (signal) | ’,’ ¢ E  [ook amplifier
| ! F
l / r'd
| A
\ rd
~

Protective
conductor

—

.||_4
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On-board electronics

Block diagram/pin assignment
Version F1: I, ¢ 4...12...20 mA

_ 25AF .y

ov

\
|
i Supply zero
|
D Irc
I
I
|

Power supply

[
|
I
|
I
|

— Loop

A
B
L=
-15 V=] |
I__ D -
pc RSh }“:_I’___
2000 £ [ Upced20mh
___________ F i1 —
|
|
)

H
i Differential D
{ ampifier f4..20mA L Ipg4..20mA 1

|
|
I T T mA N -
! i = i < .
L>E LILog|csi Q 1 = Protective conductor
(I, Q
Screen

+__
f
— =

i3
&
q 2 4/4-way servo
i Signal solenoid
directional
control valve

PR — AB
D-E Fol
12...20 mA l--L--II;[TH

———————

Pin assignment 6P+PE
Version F1: [ ¢ 4...12..20 mA

(Rsh =200 Q)
Valve
_¥24V=_ /Ty ¢ A +24V =
@ 7 \ .
r—> Us { _ oV ! ¢ B ov
@ [’ | \
_____ ) / I p c 100
L ——w | ] N 5 ksh=200071
—_ ® r'd °
i | ® T T .
<—7Test | | | e I=4...20 mA{ ~— out ! e D |, E [:]/
T @ T t \ hd
Rsh =200 Q I_ S——- { ! P F _4..20mA Volts
(max. 500 Q) t————— # T/ ~ - LVDT signal
, sl L . sL A g
== Protective N/ < 1
conductor fF—————— - -
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Characteristic curves (measured with HLP 46, 9, = 40°C £5°C)
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0 A1(V) Version

Flow rate - signal function Q=1(Up_g)
Q="1(lp_g)
Flow characteristic
L: Linear
Q(%)
100 1 quA:quB =1:1
80— 71 —A
60_@/£B-T
L~ qvA:quvB =2:1
\NE 40 /’l
20 v
(V)-10 -8 6 4 -2 2 4 6 8 10°1(V) Version
/20
A B A0
Fail ’/_ 60
safe ,/ —|-80
| | -100
Q(%)
off < H——+—+—+—+—+—+—+—+—+— F1(mA) Version
2mA 4 12 20
Flow characteristic Flow characteristic
P: (kink 60%) 15 I/min P: (kink 60 %) 25 I/min
Q(l/min) Q(l/min)
15 25 |
|_ 20 ——
= ol / il il
10
5 / (V)-108 6 42 ’/
(V)-10 -8 -6 -4 -2 | _ -10 -8 -6 -4 - |
/// 1 ¢ 8 10A1(V)Ver5|on /” 2 R
i / 5 i / 10
v |
Fail A 10 Fail 'A 1"
safe safe —— 20
15 25
Q(l/min) Q(l/min)
off < —+—+—+—+—+—+—+—+—+— F1(mA) Version off < H——"A—"4——+——t1t
2mA 4 12 20 2mA 4 12
Flow characteristic
P: (kink 40 %) 40 I/min
Q(l/min)
40 /qvA:qu=1:1
30 — /
\NE 20 [ﬂ i/ BT quA:qvB =2:1
o /N
//
(V)-10-8 -6 _;é A1(V) Version
// 2 4 6 8 10
/ 10
s/
7] 20
Fail X
safe / 30
L[]
40
Q(l/min)
off < +—+—+——+—+—+—+—+—+—+—- F1(mA) Version
2mA 4 12 20

{ F1(mA) Version
20
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Characteristic curves (measured with HLP 46, 9, = 40°C £5°C)

Pressure gain

Apn —» s%pp
100
80
Apag 60
"_@_" 40
20
Al B G
I IOk 4 /% Upe(%)-4 -3 -2 -1 1 2 3 4Upe(%
\/v\_!_—o >< )(¢—)¢( 1Y < b (%) 20 p£ (%)
Pl T 4 .
40
DPe y 60
®
80
-100

Apg —» a%pp

Bode diagram

--180
--160
--140
--120

--100

--20
0
1 10 20 40 60 80100 200 300f (Hz)
=— = =— Amplitude
Phase
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Unit dimensions (dimensions in mm)
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15 \ 197,4

n
©
OO_A
o~
o~
Ty
[/=710,01/100
- 185,2 N Rzmax 4
Required surface quality
of valve mounting face
- 65 - 115,2 -
| @ |
-
[HE LN
s J||| f,’_ _ / <

1 Valve housing

2 On-board electronics

3 O-rings @ 9.25 x 1.78 (ports P, A, B, T)

4 Plug-in connector not included in scope of delivery,
see data sheet 08008 (order separately)

5 Control solenoid with position transducer

6 Machined valve contact surface, mounting hole
configuration to 1ISO 4401-03-02-0-05
Deviates from standard:
Ports P, A, B, T @ 8 mm
Minimum thread depth: Ferrous metal 1.5 x @
Non-ferrous 2 x &

Subplates, see data sheet 45053 (order separately)

o)
e

Valve fastening bolts (order separately)

The following valve fastening bolts are recommended:

4 cheese-head bolts ISO 4762-M5x30-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F82170)
Tightening torque M, = 6 +2 Nm

Material no. 2910151166

or

4 cheese-head bolts ISO 4762-M5x30-10.9

(coefficient of friction p, ., = 0.12-0.17)

Tightening torque M, = 8.9 Nm +10%
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Notes

4WRPEH6 | RE 29035/10.10

Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgment and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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4/4 controlled directional valve, RE 29037/03.10 112

Replaces: 10.05

directly operated,
with electric position feedback and
integrated electronics (OBE)

Type 4WRPEH10

Size 10

Component series 2X

Maximum operating pressure P, A, B 315 bar, T 250 bar
Rated flow 50...100 I/min (Ap 70 bar)

i

Type 4WRPEH10
Table of contents Features
Contents Page - Directly actuated controlled directional valve, with control
Features 1 spool and sleeve in servo quality
Ordering code o - Single-side operated, 4/4 fail-safe position in deactivated

. . state
Function, section 3 . . . .
— Electric position feedback and integrated electronics (OBE),
Symbols 3 . )
) ) calibrated in the factory

Test alnd service device 3 Electric port 6P+PE
Technical data 4and 5 Signal input of differential amplifier with interface A1 £10 V or
Electrical connection 6 interface F1 4...20 mA (R, =200 Q)
Technical notes with regard to cable 6 — Used for electro-hydraulic control systems in production and
Integrated electronics 7and 8 test plants
Characteristic curves 9and 10
Unit dimensions 11

Information on available spare parts:
www.boschrexroth.com/spc
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4WRPEH 10 | RE 29037/03.10

I I I
4WRP| E | H |10 B —2X/G24 [Ko/ (M| *
] ] ]
With integrated electronics = E Further details
. in the plain text
Control piston/sleeve =H -

- Seal material
Size =10 M= NBR seals,
Control spool symbol suitable for mineral oils
4/4 way design (HL, HLP) according

AB to DIN 51524

.Hnu Interface of the

control electronics

Al = Command value input

XX [E YH 10
F1= Command value input

(XD XD 220 A
Electric port

ATE NI @ILRITR] ANy KO = Without mating connector,

With connector according to

DIN 43563-AM6

With symbols C5 and C1: Mating connector— separate order
P-Aq, B-Tq/2 Supply voltage of the
P - B:g,/2 A-Tigy control electronics
Installation side of G24 = +24 V direct current
the inductive position transducer 2X = Component series 20 to 29
AB (identical installation and connection dimensions)

- ajofb » < Flow characteristics

PT L Linear
(standard) =B P= Inflected characteristic curve
Rated flow

50 =
100 =

at 70 bar valve pressure difference
(35 bar/control edge)

50 I/min

100 I/min
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Function, section

Hydraulics | Bosch Rexroth AG 312

General

In the field of integrated electronics, the specified command
value is compared with the actual position value. In case of
deviations from the standard, the lifting solenoid is activated.
Due to the changed magnetic force, the lifting solenoid ad-
justs the control valve against the spring.

Lifting/control cross-section are adjusted proportionally to the
command value. In case of a command value provision of 0
V, the electronics adjusts the control valve against the spring
to center position. In deactivated condition, the spring is un-
loaded to a maximum and the valve is in fail-safe position.

Switch-off behavior

If the electronics is switched off, the valve immediately moves
to the secured basic position (fail safe).

In this process, the P-B/A-T position is passed which might
cause movements at the controlled component. This must be
taken into account when designing the plant.

1 Control solenoid
with position transducer

2 Valve bodies

3 Mating connectors

Symbols

AB L: Linear

al0(b B
PITI 7

P: Inflection 40 %

[HTXHI] cscs | g 0

L A c4, C1 N

- \

\ \ 7
AL XIHIT c RNy

| —
As "\ As

Test and service device

- Service case Type VT-VETSY-1 with test device, see RE 29685

— Measuring adapter 6P+PE Type VT-PA-2, see RE 30068
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general
Type Gate valve, directly operated, with steel sleeve
Actuation Proportional solenoid with position control, OBE

Type of connection

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

Installation position Any
Ambient temperature range °C | -20...+50
Weight kg | 7,1

Vibration resistance, test condition

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

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

Hydraulic fluid

Hydraulic oil according to DIN 51524...535, other media upon request

. Recommended mm?/s | 20...100
Viscosity range —

Max admissible mm?/s | 10...800
Hydraulic fluid temperature range °C | -20...+70

Maximum admissible degree of contamination of
the hydraulic fluid cleanliness class according to

ISO 4406 (c)

Class 18/16/13 1

Flow direction

According to symbol

Rated flow at
Ap = 35 bar per edge 2 I/min | 50 (1:1) 50 (2:1) 100 (1:1) 100 (2:1)
Max operating Port P, A, B bar | 315
pressure Orifice T bar | 250
Limitation of use Ap
pressure loss at the valve C, C3, C5 bar | 315 315 160 160
Qunom: > Qy valves C4, CH bar | 250 250 100 100
Zero flow Linear characteristic cm®/min | < 1200 <1200 <1500 <1000
at 100 bar curve L
Inflected characteristic ~ cm3min | < 600 <500 < 600 < 600
curve P
Fail-safe position
C
Flow at Ap = 35 bar per edge I/min | 50 50 100 100
C3,C5 cm3/min | 50 P-A
Zero flow at 100 bar cm®/min | 70 P-B
C3, C5 I/min | 110...100 A-T
Flow at Ap = 35 bar per edge I/min | 10...25 B-T
C4, C1 cm3/min | 50 P-A
Zero flow at 100 bar cm®/min | 70 P-B
cm®/min | 70 A-T
cm®/min | 50 B-T
Reaching the fail-safe position Obar |12ms
100 bar | 16 ms

) In hydraulic systems, the cleanliness classes indicated for components must be observed.
Effective filtration prevents faults and at the same time increases the service life of the components.
For the choice of filters, see technical data sheets RE 50070, RE 50076 and RE 50081.

? Flow at different Ap Q= Q,,,* \ /%
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static / dynamic

Hysteresis % | =0,2
Manufacturing tolerance q,, % | <10
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 val

ve

Relative duty cycle

%

100 ED

Protection class

IP 65 according to DIN 40050 and IEC 14434/5

Port Mating connector 6P+PE, DIN 43563
Supply voltage 24V=_ .

Terminal A: min.21 V=/max.40V =
Terminal B: 0V Ripple max. 2V =

Max. power consumption 60 VA

Fuse protection, external 25A;

Input, version A1 Differential amplifier, R, = 100 kQ
Terminal D: Ug 0..x10V

Terminal E: ov

Input, version F1 Load, Ry, =200 Q

Terminal D: /y_¢ 4...(12)...20 mA

Terminal E: [j_¢

Current loop I_ feedback

Max. voltage of the differential inputs
almost 0 V

D-B
E_)B}max.18V_

Test signal, version A1 LVDT

Terminal  F: U 0..x10V

Terminal C: Reference 0 V

Test signal, version F1 LVDT signal 4...20 mA, at external load 200...500 Q max.
Terminal F: [ _g 4...20 mA output

Terminal C: [

Current loop I._ feedback

Protective earthing conductor and shielding

See pin assignment (CE-compliant installation)

Adjustment

Calibrated in the factory, see characteristic curve of the valve

Electromagnetic compatibility
tested according to

EN 61000-6-2: 2005-08

EN 61000-6-3: 2007-01

Version A1: Version F1:
Standard mA signal
Up24V= U 24V = .
Signal %10V :'?‘ Signal 4:::20mA

i LVDT Sign. i
LVDT signal %._.t_ﬂl\l_ ___________ L 10V LVDT signal 44._.._20_m_A ___________
NG10 NG10
/ ______ stoke .|| | _ | A [ ____| Stroke
\ 1l sign. \ Il sign.
-10V...0...+10V 4...12...20 mA
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Electrical connection

4WRPEH 10 | RE 29037/03.10

Electrical data, see page 5

1 Control

L=y

24V =

2 On the customer side
3 Mating connector

4 Valve

5 Contact surface
6 On Rexroth side

Technical notes with regard to cable

Version:

Type:
Number of
wires:

Line @:

Outer@:

Multi-core wire

Litz wire structure, extra fine wire
according to VDE 0295, class 6
Protective earthing conductor, green-yellow
Cu shielding braid

e.g. Qilflex-FD 855 CP

(Company Lappkabel)

Determined by the valve type,
connector type and signal configuration
0.75 mmZ to 20 m of length

1.0 mm? to 40 m of length

9.4..11.8 mm - Pg11

12.7..13.5 mm - Pg16

Note

Supply voltage 24 V =,

if the value falls below 18 V = an internal

fast switch-off is effected which can be compared with
“Release OFF”.

Additionally for version F1:

Ir_g 23 mA - valve is active

Ib_g = 2 mA - valve is deactivated.

Electric signals taken out via control electronics (e.g. actual
value) may not be 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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Integrated electronics

Block diagram/Pinout
Version A1: Up_g 10V

Y;"/‘AEI; Supply
ov Supply zero

Reference zero*

...210V Command value

A

B

C

-15Va— D

DC 100 k

| E

F

<+

®
I
' Differential +10V
. Yy ‘. amplifier o E Actual value
. LI Logic | =< Protective earthing
L 1 { conductor
-TTTAaTTT T .
i Screening
Lt ks SLLLEL LD 1 +Up
: P
' r
3 i:' * Do not connect with
supply zero!
Pilot control 1
stage . 4/4 con-
Signal trolled direc-
AB
\ T T T UD—E P
0..+10V l--l--ﬂ
s &g PT
AB
v Upe P
0 I -
PT
AB
Yy | XL TTS
| |
0.-10V | Ja--t--
Pin assignment 6P+PE
Version A1: Uy_g 10V
(R =100 kQ)
Valve
T s4v= 7\ p A +24V =
v 7 \ A
m—> Us {_ oV /o p B oV
° / I C
R [ " ¢ C 0V Internal
~ +10V (Signal) ]I I . D - (reference-zero)
- . | ! ~ g > Differential
T U | !
<— Test = E {= 0V (Signal) , / ¢ E 00K amplifier
| /
. — C F ok —<e—3%Y VDT signal
Protective earth- L/ C SL o
ing conductor }__________\/ A
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Integrated electronics

4WRPEH 10 | RE 29037/03.10

Block diagram/Pinout
Version F1: [y_g 4...12..20 mA

Pilot control
stage

+Up= j
+15 V~——o DC N
-15V-a-—o
DC
*
|
T Differential
o= Y ____ : +— amplifier [a
——>i I-ILogic i Q v
L R 4
U . ‘+UB
1
1

~ tf
i

S

Pin assignment 6P+PE
Version F1: [;_¢ 4...12...20 mA

— Loop

-

|
y'\/‘:/— Supply zero
r Ir¢
|
:
|

—————

—

lp-c 4. 20mA

< Protective earthing

« conductor
Screening

4/4 con-
Signal trolled direc-
tional valve
AB
e | C1
12..20 mA | *-——- PT
AB
be, | THL
12 mA B
| AB ______
D-E o
4.0.12 mA L@-—-‘——-‘

Io_g =2 mA: Valve inactive

(R,, = 200 Q)
Valve
ST A ¢ A +24V =
° 1
— UB{ Qv /o p B oV
A 4 T \
_____ ) I ¢ | |oc o
|- — N | | : D Rp=2000 -+
| ® T 1 \ e
<= Test L =l I=4...20mA{_ <_ou'|'! 'ID P E D/
R=2000 L ___ ) " / ) F '4...20mA
(max. 500 Q) L————_ . A C - ﬂ— LVDT signal
Protective . \/ P SL o
P earthing I - L
conductor
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Characteristic curves (measured with HLP 46, 9, = 40 °C + 5 °C)
Flow - signal function Q=1(Up_g)
Q="1(ly_g)
Flow characteristics Flow characteristics
L: Linear 1:1 L: Linear 2:1
Q(%) 0(%)
100 — 100 -
/
so—r [/ so— L] 1,
V. V.
60 / 60 /
40 40
20 20 A BT
Version (V)-10-8 -6 -4 -2 | Version
(V)-10 -8 -6 -4 -2 2 4 6 8 10Upe(V) P 2 4 6 8 10Upe(V)
/ -20 // -20
] V4 BV L1 RS e 7 B B
Fail // —1 -60 Fail // —-60
safe / 'A I safe AT/ 'A %0
Al A
L 1 1400 L1 1400
Q(%) Version 0(%) Version
off < H—H—"F——F+—+—+—+—+—+—+ Ipe(mA) off € H—H—+—+—+—+—+—+—+—+- Le(mA)
2mA 4 12 20 2mA 4 12 20
Flow characteristics Flow characteristics
P: (Inflection 40%) 1:1 P: (Inflection 40%) 2:1
Q(%) Q(%)
100 100 I
80 80 P-A
60 T 60 T
iy inyssy
40 __/ 40 _/ 7
20 7 20 /
(V)-10 -8 -6 -4 2 4t Version (V)-10-8 -6 -4 -2 | o Version
)= 2 4 6 8 10 Ups(V) Y, 2% 4 6 8 10 Upe(V)
-20 i -
P-B
V\H ,/_ -40 WH 4 ,/_ -40
Fail / X -60 Fail - [pr/t (X4 -60
safe safe ==
-80 -80
100 . 100 ,
0(%) Version 0(%) Version
off< H—+—F+——+—+—+—+—+—+—+ Ihe(mA) off € Ht+—"F+—"F+—"+—+—+—+—++- I(mA)
2mA 4 12 20 2mA 4 12 20
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Characteristic curves (measured with HLP 46, 9, =40 °C + 5 °C)

Pressure gain

Apn —»s%pp
100
0—@—0
80
Al B o 60
O ) a0
T / X 4 20
/
Pl T
PP@—o Upe(%)-4 3 -2 -1 / 1 2 3 4Upe(%)
2

0
40
60

100
Apg —» p%pp

Bode diagram

A B ] Us g ¢°
| | £ 2
\/\/\illf_z'( X [ o ] i v i 0
P| T | -2+ T
| 4l 1200
l -6 1180
» l -84 +160
/ N : 104 +140
IS +120
+100
___________ B | teo
160
___________ — T a0
120
0
1 10 20 40 60 80100 200 300 f (Hz)

=== Amplitude
Phase
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Unit dimensions (dimensions in mm)

Hydraulics | Bosch Rexroth AG  11/12

4 2
/
/
1
\ | |
: : i i
Vo ] : :
— Lol Fo | | o
_[___ I | I I | I ] N
H H
N
ST —'Eh—'—'—'—u'!—.'—'— ''''''''''''''''' BRE
. T Hi
IR S| it 1
— ' vl
L ! !I \
26,6 o 114 \ |/~7]0,01/100
11 24
\ Rzmax 4
102 129
\ \
3 > Required surface quality of the
valve mounting face
= 3

242

1 Valve housing

2 Integrated electronics

3 O-rings @ 12x2 (ports P, A, B, T, T1)
4 Mating connector

see technical data sheet RE 08008
(separate order)

5 Control solenoids with position transducer

6 Machined valve mounting face, porting pattern according to
ISO 4401-05-04-0-05
Deviating from the standard:
Ports P, A,B, T, T1 @ 10.5 mm

Subplates, see technical data sheet RE 45055
(separate order)

= iLl 6
N A —
-—!—@:1 pB@Fz i
3 | o0l
T T
RS
s |

Valve mounting screws (separate order)

The following valve mounting screws are recommended:

4 hexagon socket head cap screws

ISO 4762-M6x40-10.9-N67F82170

(galvanized according to N67F82170)

Tightening torque M, = 11+3 Nm

Mat. no. 2910151209

or

4 hexagon socket head cap screws ISO 4762-M6x40-10.9
(friction rate p,,,, = 0.12-0.17)



12/12  Bosch Rexroth AG | Hydraulics 4WRPEH 10 | RE 29037/03.10

Notes

Bosch Rexroth AG © This document, as well as the data, specifications and other information
Hydraulics set forth in it, are the exclusive property of Bosch Rexroth AG. It may not
Zum Eisengief3er 1 be reproduced or given to third parties without its consent.

97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Phone +49 (0)9352/18-0 ments concerning a certain condition or suitability for a certain application
Fax +49 (0) 93 52/ 18-23 58 can be derived from our information. The information given does not
documentation@boschrexroth.de release the user from the obligation of own judgment and verification. It
www.boschrexroth.de must be remembered that our products are subject to a natural process of

wear and aging.
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4/3 directional control valve, RE 29041/03.40 112

Replaces: 01.05

directly controlled, with electrical
position feedback and integrated
electronics (OBE)

Type 4WRREH 6

Size 6

Component series 1X

Maximum operating pressure P, A, B 315 bar, T 100 bar
Rated flow 4...40 I/min (ap 70 bar)

Type 4WRREH 6
Table of contents Features
Contents Page - Directly operated high-response 4/3 directional control
Features 1 valvewith control spool and sleeve in servo quality
Ordering code o — Double stroke solenoid with electrical position feedback and
. . integrated electronics (OBE), calibrated in the factory

Function, section 3 i )

— Prepared pilot valve, among others for 3/2 control cartridge
Symbols 3 . . e

. . with position transducer, position-controlled

Test alnd service devices 3 _ Electrical connection 11P-PE
Technical data 4and5 signal input of differential amplifier with interface B5 £10 V
Electrical connection 6  _ Use for electrohydraulic controls in production and test
Technical instructions for the cable 6 systems
Integrated electronics 7
Characteristic curves 8and 9
Unit dimensions 10

Information on available spare parts:
www.boschrexroth.com/spc
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Ordering code

4WRREH 6 | RE 29041/03.10

I I I
4WRR|E |H |6 |V ~1X/ G24 |[Ko/B5| M | *

Further details
with integrated in the plain text
electronics =E Seal material
Control spool/sleeve =H M= NBR seals,
Si -6 suitable for

1z€ = mineral oils (HL, HLP)
Control spool symbols according to DIN 51524
4/3 directional design Interface of the
AB, control electronics

| alolb | B5 = Command value

[+ input +10 V
L Electrical connection
'Kﬁmm KO = without mating connector,
—_— =V with unit connector according to
Assembly side of the inductive . DIN 43563-AM6
position transducer mating connector - separate order
AB Supply voltage

L of control electronics

la]o] b4 G24 = +24 V DC
piTl 4 1X= Component series 10 to 19
(standard) =B (identical installation and connection dimensions)

) Only in connection with flow characteristics “P”
2) Inflection 60 % with rated flow “15” and “25”,
otherwise 40 %

04 =
08 =
12 =
15=
24 =
25 =
40 =

Flow characteristics
Linear
Inflected characteristic curve 2

Rated flow

at 70 bar valve pressure difference
(35 bar/control edge)

4 1/min

8 I/min

12 I/min

15 I/min

24 |/min

25 I/min 1

40 I/min
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Function, section

General

In the integrated electronics, the specified command value Stroke/control cross-section is controlled proportionally to

is compared with the actual position value. In case of control ~ the command value. In case of a command value specifica-

deviations, the double-stroke solenoid is activated which ad-  tion of 0 V the electronics controls the control spool in cen-

justs the control spool by means of changed solenoid force. ter position. In switched-off state, the valve is undefined in
P-B/A-T or P-A/B-T. Therefore, “additional isolation valves”
are required in many applications and must be taken into ac-
count for the On/Off switching line.

HI\HHIH\HHHHHHHL ,\HHH\HHHHH\IHHP 4

1
1 Control solenoid with
position transducer
2 Valve body
s I s = — | 3 Mating connector
= AR E 4 Plug-in connector
prob. 2nd stage
AP BT
Symbols
AB L: Linear P: Inflection 60 % P: Inflection 40 %
la]o]b HA% [@, 15, 25 I/min] [Q, 15, 40 I/min]
pitl ’

°tm °tm °tm
| X _}HEI As I As ; I As
M [X] Xl

Vv

Standard = 1:1

Test and service devices

— Type VT-VETSY-1 service case with test device, see RE 29685
— 11P+PE Type VT-PA-1 measuring adapter, see RE 30067
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Technical data

4WRREH 6 | RE 29041/03.10

general
Type Gate valve, directly operated, with steel sleeve
Actuation Proportional double-stroke solenoid with position control, OBE

Type of connection

Plate connection, porting pattern according to ISO 4401-03-02-0-05

Installation position Any

Ambient temperature range °C|-20...+50

Weight kg|2.5

Vibration resistance, test condition Max. 25 g, room vibration test in all directions (24 h)

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

Hydraulic fluid Hydraulic oil according to DIN 51524...535, other media upon request
Viscosity Recommended mm?/s | 20...100

range Max admissible mm&/s | 10...800

Hydraulic fluid temperature range °C|-20...+65

Maximum admissible degree of contamination of the
hydraulic fluid cleanliness class
according to 1ISO 4406 (c)

Class 18/16/13 1)

Flow direction

According to symbol

Rated flow at

Ap = 35 bar per edge 2 I/min | 4 8 12 15 24 25 40
Max operating Ports P, A, B bar|315

pressure Orifice T bar|100

Limitation of use Ap bar|315 315 315 315 315 315 250
Zero flow Linear characteristic curve L~ cm3/min | < 180 <250 <300 |- <500 |- <900
at100bar  |hfiected characteristic curve P cm®/min |- - - <180 |- <250 |-
static/dynamic

Hysteresis %|=0.2

Manufacturing tolerance Q. % |< 10

Actuating time for signal step 0 ...100 % ms|=5

Temperature drift

Zero shift<1 % at AT=40 °C

Zero compensation

ex factory +1 %

") The cleanliness classes specified for the components must be complied with in hydraulic systems.
Effective filtration prevents faults and at the same time increases the service life of the components.
For the selection of filters see technical data sheets RE 50070, RE 50076 and RE 50081.

2 Flow at different Ap  Q, = Q,.* %
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Technical data

electric, control electronics integrated in the valve

Relative duty cycle % | 100 ED, max. power consumption 30 VA (24 V =)
Protection class IP 65 according to DIN 40050 and IEC 14434/5
Port Plug-in connector, 11P+PE | Data
Supply 2) +24 V = fuse protection 2.5 Ar (output stages)
24V=_." 0 V power ground

3 +24 V= Signal part

oV Signal ground

Input signall 4) Un . . o
+10V Uy, }leferentlal amplifier, R = 100 kQ

Actual value signal (LVDT) 10V = R, =1kQ

0V, reference point

>85V1024V = (max.40V =)
R =10 kQ

Enable acknowledgement +24 V =
Error message: No error +24 V =

Release input

Messages 5)

Protective earthing conductor Connect only if the transformer of the 24 V = -System

does not comply with the VDE 0551 standard

@ Ele]| [ RE|E | Bl | FE

Electromagnetic compatibility EN 61000-6-2: 2005-08
tested according to EN 61000-6-3: 2007-01

N24V=__-min.21V=
-max.40V =

2) Ug (Pin 1) = Output stage supply
-“OFF”valve < 13.4 V =
—“ON”valve > 16.8V =
No error messagee (Pin 11)

3 Ug (Pin 9) = Electronic supply
- “OFF” valve < 16.8 V =
Error message (Pin 11)
—“ON”valve >19.5V =
No error message (Pin 11)

4) Inputs: Voltage resistant up to max. 50 V.

5) Messages loadable up to max. 20 mA
and short-circuit-proof against earth.
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Electrical connection

4WRREH 6 | RE 29041/03.10

Electrical data, see page 5

1 Control

24V =

2 On customer side

3 Mating connector

4 Valve

5 Contact surface
6 On Rexroth side

Technical instructions for the cable

Version:

Type:
Number of
wires:
Line @:

Outer @:

Nulti-wire cable

Litz wire structure, very fine wire
according to VDE 0295, class 6
Protective earthing conductor, green-yellow
Cu shielding braid

e.g. Oilflex-FD 855 CP
(Lappkabel)

Depends on valve type,

plug type and signal assignment
0.75 mm? up to a length of 20 m
1.0 mm?2 to 40 m of length
9.4...11.8 mm - Pg11

12.7..13.5 mm - Pg16

Note

Electric signals taken out via control electronics (e.g. signal
Actual value) may not be used for the switching 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

Hydraulics | Bosch Rexroth AG

712

Block diagram/Pinout
Version B5: Ug £10 V

UnOV

+24 V=
ov

10V

0V.

210V

}
}

+24V = <0,5A

ov

H_}

Output stage
supply

Enable

or

LVDT signal
(test)

1™ 24V Enable ac-

knowledgement

Electronic
supply

Error message

1
; = Protective earth-
<? ing conductor
(= .
3 Screening
Signal 4/3 directional
9 control valve
______ AB
u--usov| LT
PT
-——A B -
U-Us=0V| | [o] |
PT
AB
Up-Us;<0V I:ZI___:__.:
PT
Pin assignment 11P+PE
Version B5: Y xtf0V.
(R =100 k) i Valve
T Tav= T T T A -
o t24V= va \I C 1 +24V = output stage supply
—> U B{ 0V 2 0v
. = ——<
— V= - C 3 Enable
+10V I . 4
— U { (Signal) " — Differential amplifier
E oV / I 5 p
(Signal) | C 100k
. F— ¢ 6 | 0-210V ) \p7 gignal
< :: 1
Test {- I' ,l C ! 0 \i Internal
- . 24V= I ,.’ C 8 ~TL Enable acknowledge-
- ] ment
— / =
Logic’ +24V = ,’ # C 2 +24V Electronic supply
> Us{ 40V | ! ¢ 10 ov
24V = o/ . 11 i1
- o — C — Error message
Logic Iy P = Protective earthing
°9 4 - conductor

Protective earth-
ing conductor
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Characteristic curves (measured with HLP 46, 9 . = 40 °C £ 5 °C)

oil —

Flow - signal function Q="1(Up)
Flow characteristics Flow characteristics
L: Linear P: (Inflection 60 %)
Q(%) Q(l/min)
100 —T— 15 |
sot— [T ] /' i
60 _"/' 10— /
40 5
20 10-8 -6 -4 -2 /
- - - - - —
(V) U
(V)-10 -8 -6 -4 -2 2468 10 (Ug) ///”42/4 & & 10
/ 5
/r -40 / R
V
— —1 -60 X
7Y /\
A X g =TT
/ —
I I 15
Q(%) O(l/min)
Flow characteristics Flow characteristics
P: (Inflection 60 %) P: (Inflection 40 %)
0 (I/min) 0 (I/min)
25 | 40
20 —— 30
15 TT /
s L o} [
5 / 10 //
-10 -8 -6 -4 -2 — -10 -8 -6 -4 -2 1
v '
V) ,,f""ﬂ 6 8 10U V) //"/z 7 6 8 10¢
/ > 10
— 10 /_ 20
V
X s /
T 20 30
25

40
0 (I/min) 0 (I/min)
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Characteristic curves (measured with HLP 46, 9, =40 °C £ 5 °C)

Pressure gain

Bow Apa —» 5 %pe
0—@—0 100
80
Al B
G 60
X e
O | v [X /1< 40
PIT / 20
r(—1 -Ue(%) Ue (%)
-4 -3 -2 -1 1 2 3 4
® 20
-40
60
80
-100
ApB—>A°/opp

Bode diagram

U, all A
—AdB 0 D ?
Ue 21 HRV1 - NG6 ﬂguﬁ" h
P'T =T
0 o - = ~—«,}\—'
2 \\ \\ \;o\
o - 1 S R N ;/\ en_|°T
41 coN WM +-200
. &
-6l 2 +-180
-84 T -160
-10+- 1-140
+100 % —= 118 Hz Freq. sl +-120
+ 5% —=212Hz ¢ o/ A 100
— + 1% —™250Hz -90° |-—-1—-1 %
[™»/"0-—=100% <5ms
--60
——————————— '—'—;7‘ [ _a0
: =/_ "(2)0
1 10 20 40 60 80100 200 300 f (Hz)

=== Amplitude
—— Phase
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Unit dimensions (dimensions in mm)

7 183

1
1
—
\\N
!

- | |
'HII]I' . H
Il
Pg16 1 0
I
(] V
. o I BRIEY -
= Tr n
< - i -
- P 1 N o
- ] i ~ \ Ny
7,2 @5,3 \
3 13,5 5
153,5
65 , 83,5

1 e

46
|
|
S|
|
|
|

45

1 Valve housing

2 Integrated electronics |£7]0,01/100

3 O-rings & 9.25x1.78 (ports P, A, B, T)

4 Mating connector no included in the scope of delivery, see
technical data sheet RE 08008 (separate order)

5 Control solenoid with position transducer Required surface 'quality of

6 Machined valve mounting face, porting pattern according the valve mounting face
to ISO 4401-03-02-0-05

Deviating from the standard:
Ports P, A,B, T@ 8 mm

15
Subplates according to technical data sheet RE 45053 L»T* 6
(separate order) R /L

Rzmax 4

Valve mounting screws (separate order)
The following valve mounting screws are recommended:
4 cylinder screws ISO 4762-M5x30-10.9-N67F82170

47
o)
-]

(galvanized according to N67F82170) | @ '
Tightening torque M, = 6+1 Nm : @|E4 P fz@
Mat.-no. 2910151166 S A
or ‘
4 cylinder screws ISO 4762-M5x30-10.9 12 |

(friction coefficient ., = 0.12-0.17)
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Notes
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Notes
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112

Servo solenoid valves with A
on-board electronics (OBE)

Type 5SWRPE 10

Size 10

Unit series 2X

Maximum working pressure P,, P,, A, B 210 bar, T 50 bar
Nominal flow rate 70 I/min (Ap 11 bar)

List of contents Features
Contents Page - Directly operated servo solenoid valve NG 10,
Features 1 with p/Q 5/3-way symbol in servo quality
Ordering data o — Actuated on one side, A-T fail-safe position when switched off
Preferred types o — Control solenoid with integral position feedback and
. . ) on-board electronics (OBE), calibrated at the factory

Function, sectional diagram 3
Svmbol 3 Electrical connection 6P+PE

y ) Signal input difference amplifier with interface A1 £10 V
Technical data 4to6 Suitable for electrohydraulic controllers in production and
On-board trigger electronics 7 testing systems
Performance curves 8  — For subplate attachment, mounting hole configuration to
Unit dimensions 9 ISO 4401-05-04-0-94
Pressure compensator 10 and 11— Subplates as per catalogue section RE 45055

(order separately)

— Line sockets to DIN 43563-AM6,
see catalogue section RE 08008 (order separately)

Variants on request

The 5 hydraulic connections are required for the function “Dual
flow-through”, P, — A and P, — B, see hole pattern on page 8.
Closed-loop control of p/Q is achieved with an external pressure
compensator (accessory).
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Ordering data

Bosch Rexroth AG | Hydraulics

5WRPE 10 | RE 29045/10.05

T T T
5WRP| E 10| F | B | 70 | L—2X/ G24 | KO/A -
Further information
With on-board in plain text
trigger electronics =E NBR seals,
Without sl no designation suitable for mineral oils
ithout sleeve 9 (HL, HLP) to DIN 51524
Size 10 =10
Interface for
Symbols A B trigger electronics
5/3 way version Al Setpoint input £10 V
A B 1 KO = Electrical connection
PLP2T without line socket
with plug to DIN 43563-AM6
P1PoT —F Order line socket separately
. . . o G24 = Voltage supply of trigger electronics
Side of inductive position transducer +94V DC
i Z 2X = Unit series 20 to 29
a |0 ]by X/ = (installation and connection dimensions unchanged)
pLP2T (Standard) = B L= Flow characteristic
Linear
Nominal flow rate at 11 bar valve pressure difference
(11 bar/metering notch)
Size 10
70 =70 [/min
Preferred types
Type 5WRPE 10..F Material No.

5WRPE10FB70L-2X/G24K0/A1M

0 811 402 107

Accessory, pressure compensator

=

See pressure compensator on pages 11 and 12

kg

Material No.

0811401 219




RE 29045/10.05 | 5SWRPE 10

Function, sectional diagram

Hydraulics | Bosch Rexroth AG

3/12

Servo solenoid valve 5WRPE 10

C € EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Valve body

Symbol

P1P2T

Accessories, not included in scope of delivery

R

Control solenoid with position transducer

(4x) ISO 4762-M6x40-10.9

Fastening screws

2910151 209

* &% '."i.*

Line sockets 6P+PE,
see also RE 08008

KS

1 834 482 022

KS

1834 482 026

MS

1834 482 023

MS

1 834 482 024

KS 90°

1 834 484 252

Testing and service equipment

— Test box type VT-PE-TB3, see RE 30065
— Test adapter 6P+PE type VT-PA-2, see RE 30068
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Technical data

5WRPE 10 | RE 29045/10.05

General

Construction

Spool type valve, operated directly

Actuation

Proportional solenoid with position control, OBE

Type of mounting

Subplate, mounting hole configuration NG10 (ISO 4401-05-04-0-94)

Installation position Optional
Ambient temperature range °C | -20...4+50
Weight kg | 71

Vibration resistance, test condition

Max. 25 g, 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 range recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20..+70

Maximum permissible degree of
contamination of pressure fluid
Purity class to ISO 4406 (c)

Classe 18/16/137

Flow direction See symbol

Nominal flow at I/min | P, — A 70

Ap= 11 bar per notch 2 P, >A+P,>B 20470
A>T 65

Max. working pressure bar | Port P,, P,, A, B: 210

Max. pressure bar | Port T: 50

Operating limits at Ap bar | See diagram

Leakage at 100 bar % cm3/min | <1,200

Static/Dynamic

Hysteresis % | =0.3

Manufacturing tolerance for Q_ . % | < 10

Response time for signal change ms | = 25

0..100%

Thermal drift

Zero point displacement <19% at AT=40°C

Zero adjustment

Factory-set £1 %

Conformity

C € EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

" 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.
For a selection of filters, see catalogue sections RE 50070, RE 50076 and RE 50081.

2 Flow rate at a different Ap Q=Q -
X nom

APy
11
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Electrical, trigger electronics integrated in the valve

Cyclic duration factor

%

100

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Connection Line socket 6P+PE, DIN 43563
Power supply 24V DC,,

Terminal A: min. 21 V DC/max 40V DC
Terminal B: 0V Ripple max. 2V DC

Power consumption

Solenoid 1 60 mm = 60 VA max.

External fuse 2.5 A.

Input, “Standard” version Difference amplifier, R = 100 kQ
Terminal D: Ug 0.x10V

Terminal E: oV

Max. differential input voltage D—-B

atoV I:)_>B}max.18VDC

Test signal, “Standard” version LvDT

Terminal F: U 0..x10V

. Test
Terminal C:

Reference 0 V

Protective conductor and screen

See pin assignment (installation conforms to CE)

Recommended cable

See pin assignment
upto20m  7x0.75 mm?
upto40m  7x1 mm?

Calibration

Calibrated at the factory, see valve performance curve

Supply 24V =

> ——
Signal: 0...+/-10V > |:I [
LVDT Signal: 0...+/-10V LVDT Signal:
4¢-—"——""—"—"————————— - -@ +/-10V
stroke
JlF-———-" i
@ 1l sign.
Q /
4
N QX /,?*
4\7\ / 47 2 ]
‘ " 4 Q’L‘
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Connection

5WRPE 10 | RE 29045/10.05

For electrical data, see page 5 and
Operating Instructions 1819929083

Steusrung L

Stecker

24 V=

L Kunds

Wiyyyyyyyxxyxxh Verstirier

€

Hydr. Actuator
Valve

AP B

4

Hydr. / Mech,

Rexroth )

Technical notes on the cable

Note

Version: — Multi-wire cable
— Extra-finely stranded wire to VDE 0295,
Class 6
— Protective conductor, green/yellow
— Cu braided screen
Types: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve,
plug types and signal assignment

Cable @: - 0.75 mm? up to 20 m length
- 1.0 mm? up to 40 m length
Outside @: - 9.4..11.8 mm - Pg11

- 12.7..13.5 mm - Pg16

Voltage supply 24 VDC,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF" takes place internally.

Electrical signals emitted via the trigger electronics (e.g. actual
values) must not be used to shut down safety-relevant machine
functions! (See European Standard, “Technical Safety
Requirements for Fluid-Powered Systems and Components —

Hydraulics”, EN 982.)
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On-board trigger electronics

712

Block diagram/pin assignment
Version A1: Up_ 0..£10 V

2.5 AF -
~ +24 V=

Power supply
A
+Ug = j 5 -H Supply zero
+15 V<—1 DC N C yj/i/— Ref. zero *
-15 V =—
DC [T00K—— 2w |
J_ ’ it E E Upg Setpoint 0...+/-10V
, . [ESSAS F )J\F_
; amp. £ D J\ Actual position
(meTT T 1 I | 0...+/-10V
- LI Logic i = | Protective
Lo IR conductor &+
L Screen
] Giii 1 l+UB
|
! r
+
O IPID J - * Do not connect to supply zero!
- Pilot
stage LI .
1 Signal Symbol

—————a

Pin assignment 6P+PE
Version A1: Up_ £10V

(R =100 kQ
Venti
7S A I I
. ; §
——— UE { oV :/ ; - - B ov
[ -

(- ; E 'y m s Y it {Ref0)

! L 10V (Sign.) ] ff | |mm
meesti R { 0V (Sign) } ! . - 100 X —

3 ~ "
! ! /
| ¢ . LVBT Sign

L T/ CH=F %06y

w— prot. ground } = 1\-/ C - SE—-"‘“‘“‘“I
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Performance curves (measured with HLP 46, 9 _, = 40°C£5°C)

5WRPE 10 | RE 29045/10.05

Flow rate/Signal function

140

1

126

160

G L {/min?

80

60 ™
Ty

o

\

it P,

o

S

-6 -8 -6 -4 -2 0 2 4 6 B 10
L]

* calibrated 1%
** calibrated £5%

Pressure gain

Up.elVi

Bode diagram

AHS
Y J 3 3
WJ? 1LL

Pt;;j_}
/" >

e e m Azl [Hsdle

140
120
1080

8 8

26
G

Ug

Operating limits

~ 220
: 200
£
o T 1%
3 N
2 N
<4 10 AN
50
0
0 4 By 120 180 200
0 Wil
100 y
& oo /T
»e J
< 80
£ /‘T
70 :
/a_
60
50
43 a/
0 i
20 </
/
10
0 /
-4 -3 -2 -1 0 1 2 3 4
Up.pfE %2
&8
19
_._-"’”\
\
L Y 4
.............. I SR R TR B} A R i
+ _\\* \iw 200 &
v
i {%,1 10, 180
} 180
/ “ + 140
4 - 190
4 100
4 8
/ )
T - I 40
-

G
43 60 BOIOD 200 300 £ B2
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Unit dimensions (nominal dimensions in mm)

not included in scope of delivery

)
Pg 1 Iw1_z_ -
R HER |
. H i ‘ : | |
'F‘"’” i ! : ]. i t |- &
L |
" S
DI EI N AN
e LT
565 | : Ny
HH b
102 128
/
D12x2
Set 1817010230

242

Required surface quality
of mating component

V/%G.;.:.nq— S
|
. L L

Mounting hole configuration: NG10 (ISO 4401-05-04-0-94)

For subplates, see catalogue section RE 45055

) Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x @*

Non-ferrous 2 x @ *5/3 - NG10
* (NG10 min. 10.5 mm) R=P,
P A T B F, F, Fy F, R
X 27 16.7 3.2 37.3 0 54 54 0 50.8
) 6.3 21.4 325 21.4 0 0 46 46 325
%, 105" 10.5" 10.5" 105" M6 2 M6 2 M6?2 M6 2 10.5"
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Pressure compensator

5WRPE 10 | RE 29045/10.05

Size 10

Application

A combination of flow rate control and pressure compensation.
The flow rate Q is determined by the throttle cross-sections
P,;R,Aand P,, R, B. Either a single or a double flow may be
selected. In many applications, the valve is combined with

a variable-displacement pump. The pressure/flow compensator
keeps the pressure drops through the valve at a constant level
(see Fig. 1 on page 11).

The same function is achieved in constant-displacement
pumps, too, by means of a pressure compensator. Here, Q.
is determined by the control springs of the pressure compen-
sator (see Fig. 2 on page 11).

The pressure p is measured by an external pressure sensor
and transmitted to an electronic pressure compensator as an
actual value. Just as the build-up of pressure in the consumer
takes place and approaches the setpoint value, the valve func-
tion is determined by the pressure compensator. Even in situa-
tions where the pressure is decreasing, the valve can regulate
the oil as necessary via the A-T metering notch.

Pressure compensation can be achieved both by means of
electronics provided by the customer and using a Rexroth
pressure compensator.

Note

You will find more detailed information in the RE data sheets:
— Pressure sensors RE 30271

— p/Q regulator RE 30134.
Symbol Prnax Ap Qrom Material No.
[bar] [bar] [I/min] [kgl
p/Q-NG10 210 8 120 6.0 0811401219

=

ISO 4762-M6x115-10.9

ISO 4762-M6x120-10.9

2910151 227
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Application

Figure 1: with variable-displacement pump Figure 2: with pressure compensator 0811401 219

4 2 -
y :‘ ...... e 1 . _g} R, N
LR a3, € -
L m —— —‘\;—Jfﬁ— (iﬁ————_ - _ _ — @
o 7N u
& P < R R "
o n
178
il t16 L1
IRE R B
. . /W'\ ......... A N N N D I O
$ ! i ,
@.. @ il TR R _
" " FZn %) Z
! i
L. # 6.5 i
8122 J}
Set1817010230

Required surface quality

. . 4 £t
of mating component ﬁ 0.01]
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Notes

5WRPE 10 | RE 29045/10.05

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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4/2- and 4/3-way proportional R Sy "

directional valves, direct operated,
without electrical position feedback,
without/with integrated electronics (OBE)

Types 4WRA and 4WRAE

Nominal sizes 6 and 10 HaBPE " H5964
Component series 2X

i i Type 4WRAE 6 ...-2X/G24K31.V  Typ 4WRA 10 .. -2X/G24...K4/V
Maximum operating pressure 315 bar ype yp

with integrated electronics (OBE) with plug-in connectors and

Maximum flow: 42 |/min (NS6) associated control electronics

75 I/min (NS 1 0) (separate order)
Overview of contents Features
Contents Page - Direct operated proportional directional valve without electrical
Features 1 position feedback and integrated electronics (OBE) for
Ordering details 2 type 4WRAE

— Control the direction and magnitude of a flow

Symbols 3 i } ) )
Function. section 4 " Actuation by means of proportional solenoids with central

thread and removable coil

Technical data 56 _ For subplate mounting:

Control electronics 6 Connection position to ISO 4401

Electrical connections, plug-in connectors 7 Subplates to catalogue sheets RE 45052 (NS6) or RE 45054
Integrated electronics (OBE) for type 4WRAE 8 (NS10) separate order, see page 12 to 15

Characteristic curves 9.11 — Spring centred control spool

Unit dimensions 19 .15 — Control electronics

* AWRAE:
- integrated electronics (OBE) with voltage input or current
input (A1 resp. F1)
* AWRA:
- digital or analogue amplifier in Eurocard format
(separate order)

- analogue module amplifier

For information regarding the available spare parts see:
www.boschrexroth.com/spc
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Ordering details

4WRA; 4 WRAE | RE 29055/10.05

T T T
4WRA —2X/ G24 /v~

Without integrated Further details

electronics (OBE) = No code in clear text

With integrated Seal material

electronics (OBE) =E V= FKM seals,

Nominal size 6 =6 suitable for mineral oil

Nominal size 10 =10 (HL, HLP) to DIN 51524

Spool symbols Electronic interfaces A1 or F1

A B for AWRAE

— A1 = Command value input £ 10 V

m F1 = Command value input 4 to 20 mA

pr T No code = For 4AWRA

|>< — |i ir ¢| | = — Electrical connections

T ITIT TIT. T E1_ for 4WRA:

— — K42 = Without plug-in connector, with

t component plug to DIN EN 175301-803

| X|\i’|’|‘_’<‘|* | T | x’ ’ﬂ =W plug-in connector — separate order,

AT — Wi1- see page 7

A B . for 4WRAE:

alo K312 = Without plug-in connector, with

componen.t plug to DIN EN 175201-804

P T plug-in connector — separate order,

I:Xf_-l —'—'—X = see page 7

TI 1T =EA Special protection

No code = Without special protection

— — .

Iplok ok Sea water resistant (only for NS6)

I:XI; :I X T =WA For details regarding the sea water

a a resistant versions see RE 29055-M

With spool symbols E1—and W1-: G24 = Supply voltage 24 VDC

P = ALy max B—T:q/2 2X = Component series 20 to 29

P—B:q,/2 A—>T:qy (20 to 29: unchanged installation and connection dimensions)
Note:

With spools W and WA, in the
neutral position, there is a connection
from A to T and B to T with approx.

3 % of the relevant nominal cross-
section.

Nominal flow at a valve pressure differential Ap = 10 bar

NSé6

7 I/min
15 I/min
26 |/min
NS10
30 I/min
60 I/min

"K31"!

' Other types of electrical protection on request
2 Only for NS6: for version "J" = sea water resistant only state



RE 29055/10.05 | 4WRA; 4 WRAE

Symbols
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Without integrated electronics
Type 4WRA...
MW —Df

r‘y_ a 0 b
a

Types 4WRA...EA...; AWRA...WA...
A|_|B

a|_‘X—a OVV\(b

P T

With integrated electronics (OBE)

Type 4WRAE...
WA
a [>-‘X— a 0 b b
P T

Types 4WRAE...EA...; AWRAE...WA...
A B
LY a 0
2\>Tx WA b
P T
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Function, section

4WRA; 4 WRAE | RE 29055/10.05

The 4/2- and 4/3-way proportioan| 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) or by
integrated control electronics (type 4WRAE).

Design:

The valves basically consist of:

— Housing (1) with mounting surface

— Control spool (2) with compression springs (3 and 4)
- Solenoids (5 and 6) with central thread

— Optional integrated electronics (7)

Type 4WRA 6...-2X/...

Function:

— With the solenoids (5 and 6) de-energised, the control spool
(2) is held in the central position by compression springs (3
and 4)

— Direct actuation of the control spool (2) by energising a
proportional solenoid
E.g. energinsaion of solenoid "b" (6)
— The control spool (2) is moved to the left in proportion to
the electrical input signal
— connection from P to A and B to T via orifice-like cross-
sections with progressive flow characterisics

— De-energisation of the solenoid (6)
— The control spool (2) is returned to the central position by
compression spring (3)

-
h

=

2

Type 4WRAE 10...-2X/...

hi]ﬁﬁﬁi
_=::=:|g|=

5

Valve with 2 spool positions:
(Type 4WRA...A..)

In principle, the function of this valve version corresponds to
that of the valve with 3 spool positions. However, the valves
with 2 spool positions are only fitted with solenoid "a". In-
stead of the the 2nd proportional solenoid a plug (8.1) is fitted
for NS 6 or for NS 10 a cover (8.2).

6

[F2~ Note for type 4WRA 6...-2X/...:

Draining of the tank line is to be avoided. With the appropriate
installation conditions, a back pressure valve is to be installed
(back pressure approx. 2 bar).
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Technical data (for applications outside these parameters, please consult us!)
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General
Nominal size NS 6 10
Installation optional, preferably horizontal
Storage temperature range °C —-20 to +80
Ambient 4WRA °C -20 to +70
temperature range 4WRAE °C —-20 to +50
Weight 4WRA kg 2.0 6.6
4WRAE kg 2.2 6.8
Hydraulic (measured with HLP46, ¥ , =40 °C = 5 °C)
Max. operating pressure  Ports A, B, P bar 315
Port T bar 210
Nominal flow gy ., at Ap =10 bar [/min 7, 15, 26 30, 60
Max. permissible flow /min 42 (80)" 75 (140)"
Pressure fluid mineral oil (HL, HLP) to DIN 51524
other pressure fluids on request!
Pressure fluid temperature range °C —20 to +80 (preferably +40 to +50)
Viscosity range mm?/s 20 to 380 (preferably 30 to 46)
Max. permissible degree of pressure fluid contamination class 20/18/15 2
cleanlisness class to ISO 4406 (c)
Hysteresis % <5
Reversal error % <1
Response sensitivity % <05

" Max. permissible flow with a dual flow path

2 The cleanliness class stated for the components must be
adhered too in hydraulic systems. Effective filtration prevents
faults from occurring and at the same time increases the
component service life.

For the selection of filters see catalogue sheets RE 50070,
RE 50076, RE 50081, RE 560086 and RE 50088.
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Technical data (for applications outside these parameters, please consult us!)

Electical

Nominal size NS 6 10
Voltage type DC
Command value signal Voltage input ,A1" \'% *10
with type WRAE Current input ,F1* mA 4 to 20
Max. current per A 2.5
solenoid

Solenoid coil Cold value at 20 °C Q 2
resistance Max. warm value Q 3
Duty % 100
Max. coil temperature °C 150

Electrical connections 4WRA

see page 7

with component plug to DIN EN 175301-803 or ISO 4400

plug-in connector to DIN EN 175301-803 or ISO 4400 2

4WRAE

with component plug to DIN EN 175201-804

plug-in connector DIN EN 175201-804 2

Valve protection to EN 60529

IP65 with mounted and fixed plug-in connector

Control electronics

For 4AWRA Digital amplifier in Eurocard format 2 VT-VSPD-1-2X ( to RE 30523 - middle of 2006)
Analogue amplifier in Eurocard format 2 VT-VSPA2-1-2X/... to RE 30110
Analogue module amplifier 2 VT-MSPA2-1-1X to RE 30228

For 4WRAE integrated into the valves, see page 8
Analogue command value module VT- SWMA-1-1X/... to RE 29902
Analogue command value module VT-SWMKA-1-1X/... to RE 29903
Digital command value card VT-HACD-1-1X/... to RE 30143
Analogue command value card VT-SWKA-1-1X/... to RE 30255

Supply voltage Nominal voltage VvDC 24

4WRAE, 4WRA ® Lower limiting value \Y 21 /22 (AWRA);

19 (4WRAE)

Upper limiting value 35

Amplifier current Lo 1.8

consumption Max. impulse current 3

" Due to the occurring surface temperature of the solenoid
coils, the European Standards DIN EN 563 and DIN EN 982
must be taken into account!

2 Separate order
3) With Bosch Rexroth AG control electronics

[F2~ Note:

For details regarding the environmental
simulation test covering EMC (electro-
magnetic compatibility), climate and
mechanical loading see RE 29055-U
(declaration regarding environmental
compatibility).
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Electrical connection, plug-in connectors

For type WRA
(without integrated electronics — not for version "J"" = sea water resistant)

Connection on component plug Connection on plug-in connector

To amplifier To amplifier

Plug-in connector CECC 75 301-803-A002FA-H3D08-G A i
to DIN EN 175301-803 or ISO 4400 %’ -
Solenoid a, colour grey Y :
Separate order: Material No. R901017010 10
Solenoid b, colour black >
Separate order: Material No. R901017011 \
=5 ~
—— <
— mM
1 ; Y 1 Fixing screws M3
o Tightening torque M, = 0.5 Nm
N

For type WRAE
(with integrated electronics (OBE) and for version "J"' = sea water resistant)
For pin allocation, see block circuit diagram on page 8

Plug-in connector to DIN EN 175201-804
Separate order: Material No. R900021267
(plastic version)

91

027
i
|
|
|
|

L
6,5...11 PN

Plug-in connector to DIN EN 175201-804
Separate order: Material No. R900223890
(metal version)

08...013,5
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Integrated electronics (OBE) for type WRAE

4WRA; 4 WRAE | RE 29055/10.05

Pin allocation of the component plug

'

Integrated control electronics (see below)

Pin allocation Contact | Signal
Supply A 24 VDC (19 to 35 VDC)
voltage B GND
C n.c.?
Differential D Com. value (+ 10 V / 4 to 20 mA)
amplifier input E reference potential
F n.c.

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

toT.

Negative command value (0 to — 10 V or 12 to 4 mA) at D and reference potential to E causes flow from P to B and A

toT.

For valves with a solenoid on side ,A" (spool variants EA and WA) a positive command value at D and reference
potential to E (NS 6: 4 to 20 mA and NS 10: 12 to 20 mA) causes flow from Pto Band Ato T.

Connection cable: Recommendation: — up to 25 m cable length type LiYCY 5 x 0.75 mm?
- up to 50 m calbe length type LiYCY 5 x 1.0 mm?

External diameter 6.5 to 11 mm

Connect screen to PE only on the supply side.

) Contacts C and F must not be connected!

Block circuit diagram / connection allocation

Interface | Integrated electronics (OBE) | Valve |
1 r————-—-""""""""”"""- "/
i [ | | Differential Output stageq
Com.value: |D : amplifier Ramp U | 4!—£|
U generator ¥ Summator | ,ﬂ"

v

=

Ref. potential

L

/\

i)

Low voltage &'

detection ©

L [ -
Step function
generator
Interlock

Output stage®

U, | S

—_—— — e —— e — -

Power supply unit
IV

o0V

|

|

|

|
24V :
D

|
]

conductor %3

A
Supply voltage B- u
GN u
PE!
Protective - | 1

O_Ui

2 PE is connected to the cooling body and the valve housing

3) Protective conductor screwed to the valve housing and cover

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

5 QOutput stages current regulated

y |
|
|
|
|
|

S I

own

® Low voltage detection is not carried out for component type 4WRAE 10-2X.

H—
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Characteristic curves (measured with HLP46, ¢, =40°C £ 5 °C)
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NS6

7 I/min nominal flow at 10 bar valve pressure differential

30 | |
P->A/B->T
or
0 P>B/AST A 5
£ 20 /
= ///4
c
-z 3
2 10 =
1
0
20 30 40 50 60 70 80 90 100

Command value in % —

30 I/min nominal flow at 10 bar valve pressure differential

50 T T
P—>A/B-—>T 4
40 or /3
0 PoB/AST ,/Ag
£ 30 “
§ ///1
£ 5 7
3 v
i -~
L~
10 -
0
20 30 40 50 60 70 80 90 100

Command value in % —

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

15 I/min nominal flow at 10 bar valve pressure differential

Flow in I/min —

30 I I
P>A/B-T y 2
2
or // 3
% /% 1
10 %,A 1 -
,///
-~
0
20 30 40 50 60 70 80 90 100
Command value in % —
1 Ap =10 bar constant
2 Ap =20 bar constant
3 Ap =30 bar constant
4 Ap =50 bar constant
5 Ap =100 bar contant

Ap = Valve pressure differential (inlet pressure p, minus load

pressure p, and minus return pressure p;)

NS10

30 I/min nominal flow at 10 bar valve pressure differential

70 | I
P>A/B->T
60
T or 5
50 4
c P—->B/A>T / 3
g 40 //7/ 2
E AA 1
z 30 -
2 ~
w20 ==
10
20 30 40 50 60 70 80 90 100
Command value in % —
1 Ap =10 bar constant
2 Ap =20 bar constant
3 Ap =30 bar constant
4 Ap =50 bar constant
5 Ap =100 bar contant

60 I/min nominal flow at 10 bar valve pressure differential

Flow in I/min —

Ap

100 | |
P—->A/B-—>T
80 or 3
P—-B/A->T 2,4
60 E]
‘ Y / 1
40 ///
20
20 30 40 50 60 70 80 90 100

Command value in % —

Valve pressure differential (inlet pressure p, minus load
pressure p; and minus return pressure p;)
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Characteristic curves (measured with HLP46, ¢, =40°C £ 5 °C) NS6

Transient functions with stepped form of electrical input
signals

Types 4WRA and 4WRAE

Signal change in %

100 0-100

90 \
80

l 0-75)

70
oc\t 60 /
/

c

5 50

|
~ 0-50 \
|
\|

L~ o—zsigg

0 40 80 120 160 200 0 20 40 60 80
Time in ms —

? 30

20
10

40 |
Sl
/

Performance limit, nominal flow 7 I/min Performance limit, nominal flow 15 I/min
P>A/B->T P>A/B->T
or or
30 P>B/AST ——7 30 Po>B/AST]
|
T 20 A —s6 T2 A 6
£ £
: g~ . £ — :
< // < — p
— 4
210 s — ; é 10 3
i o 2
/ % 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 I 1 Com. value =40 %
P>A/B->T 2 G | 50 %
om. value = )
40 TN oder -
/ \\ 3 Com. value =60 %
0 ~ P>B/A—>T- N
< 30 //"\\ 4 Com. value =70 %
£ //' \ 7 5 Com.value =80 %
g 20 / - \:; — g 6 Com. value =90 %
2 // — 4 7 Com.value =100 %
10— =3
1 If the performance limits are exceeded then flow forces occur
which lead to uncontrolled spool movements.
0 50 100 150 200 250 300

Valve pressure differential in bar —
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Characteristic curves (measured with HLP46, ¢, =40°C £ 5 °C) NS10
Transient functions with stepped form of electrical input
signals
Signal change in %
100 0-100
90 /// \
80
70 / 0-75 N\ \
v
1 / \\
2 0[] \\
= 50 0-50
P I \\
—é 40 4
s o W\
N/ - AN
21 INANY
NANR
0 60 120 180 240 300 0 40 80 120 160
Time in ms —
Performance limit, nominal flow 30 I/min Performance limit, nominal flow 60 I/min
P->A/B->T P->A/B->T
or or
70 PLSB/AST | 100 PLoB/AST
90 —
60 80
0 50 /7 7 T 70 /’\\
= 40 L 6 £ 60
£ £ [ 7
S > 40 —
E — s 3 — [ — ¢
L 20 3 w30 12
fd 2 20 3
10— L wpe— %
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Valve pressure differential in bar — Valve pressure differential in bar —
1 Com. value =40 % If the performance limits are exceeded then flow forces occur
2 Com. value =50 % which lead to uncontrolled spool movements.
3 Com. value =60 %
4 Com. value = 70 %
5 Com. value =80 %
6 Com. value =90 %
7 Com. value =100 %
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Unit dimensions: Type 4WRA 6 (nominal dimensions in mm) NSé6
5 1 ? 3 8\__ V
o (-3 7™\ P]'
e ‘:I=_-B_—;q__i_ ‘!'(- l ‘
SN g hifl
T =~\Emt
— —- — —-—1»—'+-N-—I'I -—i—-- - — - —I - S
a i iR b —I~ a°
' I.: N | N‘ '
[ 1 |
- 13,5 4
- 69 | | 85 7
95 |, | (215 .
- 143,5 -
- 201 | -
\
9 6
(-]
[041100mm ]
] / Rzmax 4

Valve hounsing

Proportional solenoid "a"

Proportional solenoid "b"

Plug-in connector "A", colour grey, separate order,
see page 7

Plug-in connector "B", colour black, separate order,
see page 7

Name plate

Identical seal rings for ports A, B,Pand T

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

Space required to remove the plug-in connector

Machined valve mounting surface,

Connection location to ISO 4401 (with locating pin hole)
Code: 4401-03-02-0-94 (explanation to ISO 5783)
Deviation from the standard:

- without locating pin hole ,G*

- ports P, A, B and T mit @8 mm

Required surface finish of the
valve mounting surface

Tolerances to:  — General tolerances ISO 2768-mK

Subplates to catalogue sheet RE 45052 and valve fixing
screws must be ordered separately.

G341/01 (G1/4)
G342/01 (G3/8)
G502/01 (G1/2)
Valve fixing screws (separate order)
The following valve fixing screws are recommended:
- 4S.H.C.S.I1SO 4762 - M5 x 50 - 10.9-flZn-240h-L
(friction value g, = 0.09 to 0.14)
Tightening torque M, =7 Nm £ 10%
Material No. R913000064 (separate order)
or
- 4S.H.C.S.1SO 4762 - M5 x 50 - 10.9
(friction value g, = 0.12 to 0.17)
Tightening torque M, = 8.9 Nm % 10%

Subplates:
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Unit dimensions: Type 4WRAE 6 ..K31/..V (nominal dimensions in mm) NS6

I I A
N
D
'46‘ n
| ! a o
R (G Bt
i A
m
o~
i
< B
(=}
5 [£7]0,01/100mm
/ Rzmax 4
Required surface finish of the
valve mounting surface
Tolerance to: — General tolerances to ISO 2768-mK
1 Valve housing Subplates to catalogue sheet RE 45052 and valve fixing
2 Proportional solenoid "a" screws must be ordered separately.
3 Proportional solenoid "b" Subplates: G341/01 (G1/4)
. G342/01 (G3/8)
4 Plug-in connector to DIN EN 175201-804, G502/01 (G1/2)
separate order, see page 7
Valve fixing screws (separate order)
5 Name plate . - .
_ _ The following valve fixing screws are recommended:
6 Identical seal rings for ports A, B, P und T ~ 4 SH.CS.1SO 4762 - M5 x 50 - 10.9-fZn-240h-L
7 Plug for valves with one solenoid (friction value g, ,, = 0.09 to 0.14)
(2 switched positions, versions EA or WA) Tightening torquoeaMA =7 Nm =+ 10%
8 |Integrated electronics (OBE) Material No. R913000064 (separate order)
9 Space required for the connection cable or
and to remove the plug-in connector - 4S.H.C.S.1SO 4762 - M5 x 50 - 10.9
10 Machined valve mounting surface, (friction value y, ., = 0.12 to 0.17)
Connection location to ISO 4401 (with locating pin hole) Tightening torque M, = 8.9 Nm + 10%

Code: 4401-03-02-0-94 (explanation to ISO 5783)
Deviation from the standard:

- without locating pin hole ,G*

- ports P, A, B and T mit @8 mm
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Unit dimensions: Type 4WRA 10 (nominal dimensions in mm) NS10
4.2 3 ‘
o /77. |
=B=""g
____'_._.._'5 N 1
[
Y !
|“ / o
A <
J—— b ——H= S
M 2
= | 1y
70
. 125,5 L/ (179,5)
- 2245 | _
- | 305 _
/
7 10 8
o
£7[0,01/100mm |

10

72
. 32,502 13

Valve housing

Proportional solenoid "a"

Proportional solenoid "b"

Plug-in connector "A", colour grey, separate order,
see page 7

Plug-in connector "B", colour black, separate order,
see page 7

Name plate

Valve bleed screw

Note: The valves are bled before delivery.

Identical seal rings for ports A, B, Pand T (T1)
Cover for valves with one solenoid

(2 switched positions, versions EA or WA)

Space required to remove the plug-in connector
Machined valve mounting surface,

Connection location to ISO 4401 (with locating pin hole)
Code: 4401-05-04-0-94 (explanation to ISO 5783)
Deviation from the standard: Port T1 @11.2 mm

/ Rzmax 4

Required surface finish of the
valve mounting surface

Tolerances to:  — General tolerances to ISO 2768-mK

Subplates to catalogue sheet RE 45054 and valve fixing
screws must be ordered separately.

G66/01 (G3/8)
G67/01 (G1/2)
G534/01 (G3/4)
Valve fixing screws (separate order)
The following valve fixing screws are recommended:
- 4 S.C.H.S.1SO 4762 - M6 x 40 - 10.9-flZn-240h-L
(friction value g, = 0.09 to 0.14)
Tightening torque M, = 12.5 Nm £ 109%,
Material No. R913000058 (separate order)
or
- 4S.C.H.S.1SO 4762 - M6 x 40 - 10.9

(friction value g, = 0.12 to 0.17)
Tightening torque M, = 15,5 Nm £ 10%

Subplates:
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Unit dimensions: Type 4WRAE 10 (nominal dimensions in mm) NS10
5 9 1 3
I%"’\ - \
;4 (=, '3
il i
| | !
D | i R - :
[ ]! T.}T | ]
[ 1 i : i <
IS S T el vy
| T [
24 / 70
102 e
1255 1l (179.5)
- 224,57 _
150 | | 305 _
10 7 11 8
|£7]0,01/100mm |
/ Rzmax 4

A WN =

(&}

10

1

Required surface finish of the

Valve housing
Proportional solenoid "a"
Proportional solenoid "b"

Plug-in connector to DIN EN 175201-804,
separate order, see page 7

Name plate

Valve bleed screw

Note: The valves are bled before delivery.
Identical seal rings for ports A, B, P, T
Cover for valves with one solenoid

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

Space required for the connection cable
and to remove the plug-in connector

Machined valve mounting surface,

connection location to ISO 4401 (with locating pin hole)
Code: 4401-05-04-0-94 (explanation to ISO 5783)
Deviation from the standard: Port T1 &11.2 mm

valve mounting surface

Tolerances to:  — General tolerances to ISO 2768-mK

Subplates to catalogue sheet RE 45054 and valve fixing
screws must be ordered separately.

G66/01 (G3/8)
G67/01 (G1/2)
G534/01 (G3/4)

Valve fixing screws(separate order)
The following valve fixing screws are recommended:
- 4 S.H.C.S.1SO 4762 - M6 x 40 - 10.9-flZn-240h-L
(friction value u, ,,, = 0.09 to 0.14)
Tightening torque M, = 12.5 Nm £ 10%,
Material No. R913000058 (separate order)
or
- 4S.H.CS.1SO 4762 - M6 x 40 - 10.9
(friction value g, = 0.12 to 0.17)
Tightening torque M, = 15,5 Nm £ 10%

Subplates:
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© This document, as well as the data, specifications and other informations
set forth in it, are the exclusive property of Bosch Rexroth AG. Without their
consent it may not be reproduced or given to third parties.

The data specified above only serves to describe the product. No statements
concerning a certain condition or suitability for a certain application can be
derived from our information. The details stated do not release you from the
responsibility for carrying out your own assessment and verification. It must
be remembered that our products are subject to a natural process of wear
and ageing.
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4/2 and 4/3 proportional directional RE20061/11.12 122

Replaces: 05.12

valves, direct operated,
with electrical position feedback,
without/with integrated electronics (OBE)

Type 4WRE and 4WREE

Size 6 and 10

Component series 2X

Maximum operating pressure 315 bar

Maximum flow: 80 I/min (size 6)
180 I/min (size 10)

Table of contents Features
Contents Page - Direct operated proportional directional valve with electri-
Features 1 cal position feedback and integrated electronics (OBE) with
Ordering code 2 type 4WREE o )

— Control of flow direction and size
Symbols 3

— Operation by means of proportional solenoids with central

Functpn, section 45 thread and detachable coil
Technical data 67 _ For subplate mounting: Porting pattern according to ISO 4401
Electrical connection, mating connectors 8,9 .
— Spring-centered control spool
Block diagram of the integrated electronics (OBE) for .
tvpe 4WREE 10 ~ Control electronics
ype ATTRES - Type 4WREE:
Characteristic curves Mto17 integrated electronics (OBE) with voltage or current input
Unit dimensions 18 to 22 (A1 and/or F1)

» Type 4WRE (4/3 version), separate order:
- digital and analog amplifier in Euro-card format
- analog amplifier in modular design

» Type 4WRE...A (4/2 version), separate order:
- analog amplifier in modular design

Information on available spare parts:
www.boschrexroth.com/spc
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I I 1
4WRE —2X/G24| / |V|~
Without integrated Further details in
electronics (OBE) = no code the plain text
With integrated Seal material
electronics (OBE) =E V= FKM seals 1
Size 6 =6 Electronic interface
Size 10 =10 Al= Command value +10 V
Control spool symbols A B F1= Command value 4 to 20 mA
alolo no code = Type 4WRE
— Electrical connection
PT Type 4WRE:
K4 = Without mating connector,
T = - E with connector according
>< g N N >< - E1— . to DIN EN 1.75301-_8.03
— — Mating connector (solenoid, position
transducer), separate order, see page 8
Type 4WREE:
>< >~< 1O X Ok =V K31 = Without mating connector,
263 DIOKD (8RS Vi- with connector according
to DIN EN 175201-804
Mating connector — separate order,
T )b( SRRRTY ’i‘L"‘ - _w see page 9
>< T\‘ T X T - Wi— Supply voltage
' T G24 = Direct voltage 24 V
2X = 20 t0 29
(20 to 29: unchanged installation and
AB connection dimensions)
alo Rated flow at valve pressure differential Ap = 10 bar
— Size 6
PT 04 = 4 1/min
—_—t —t 08 = 8 I/min
JR I B [ A L L
X' X - EA 16 = 16 /min
—=1 = 32= 32 I/min
Size 10
— = — = 25 = 25 I/min
X \’: ! X 0y WA 50 = 50 /min
T_AlT T = )
—— —t 75 = 75 I/min

With symbol E1-, V1-and W1-:

P = A qymax B-T:.q,/2
P - B:gq,2 A= T:qymax
Notice:

In the zero position, spools W and WA have a con-
nection from A to T and B to T with approx. 3 % of the
relevant nominal cross-section.

) Design SO660 with NBR seals at the valve connection surface
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Symbols
Proportional directional valve without integrated electronics
Type 4WRE...
MW—A1E__ W\
GIx{ a | o | b
a|n\| X
P T
Type 4WRE...A...
A B
G LY a 0
a|n\[ X Wb
P T

Proportional directional valve with integrated electronics
Type 4WREE...

W —A B W\
a[>‘a 0 b_%—\b

Type 4WREE...A...
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Function, section

4WRE; 4WREE | RE 29061/11.12

Type 4WRE ...-2X/...
The 4/2 and 4/3 proportional directional valves are designed

as direct operated devices in plate design. Operation is effect-

ed by proportional solenoids with central thread and detach-

able coil. The solenoids are controlled by external electronics.

Set-up:
The valve basically consists of:
— Housing (1) with connection surface

— Control spool (2) with compression springs (3 and 4) and
spring plate (5 and 6)

— Solenoids (7 and 8) with central thread
— Position transducer (9)

[&~ Important note!

The PG fitting (11) must not be opened. Mechanical ad-
justment of the adjustment nut located below is prohibit-
ed and damages the valve!

Function:

— With de-energized solenoids (7 and 8), central position
of the control spool (2) by compression springs (3 and 4)
between spring plates (5 and 6)
— Direct operation of the control spool (2) by controlling a pro-
portional solenoid, e.g. solenoid "b" (8)
— Displacement of the control spool (2) to the left propor-
tional to the electric input signal
— Connection from P to A and B to T via orifice-type
cross-sections with progressive flow characteristic
— Switching off of the solenoid (8)
— The compression spring (3) brings the control spool (2)
back into the central position

In the de-energized condition, the control spool (2) is held in
a mechanical central position by the return springs. With con-
trol spool symbol "V", this position does not correspond to the
hydraulic central position! When the electric valve control loop
is closed, the control spool is positioned in the hydraulic cen-
tral position.

\

11

Valve with 2 spool positions: (Type 4WRE...A...)

The function of this valve design basically corresponds to the
valve with three spool positions. The 2 spool position valves

are, however, only equipped with solenoid "a" (7). Instead of
the 2nd proportional solenoid, there is a plug screw (10).

[EE" Notice!

Due to the design principle, internal leakage is inherent to the
valves, which may increase over the life cycle.

[F&~ Notice!

The tank line must not be allowed to run empty. With corres-
ponding installation conditions, a pre-charge valve (pre-char-
ging pressure approx. 2 bar) is to be installed.
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Type 4WREE ...-2X/...

The 4/2 and 4/3 proportional directional valves are designed
as direct operated devices in plate design. Operation is ef-
fected by proportional solenoids with central thread and de-
tachable coil. The solenoids are controlled by the internal
electronics.

Set-up:
The valve basically consists of:
- Housing (1) with connection surface

— Control spool (2) with compression springs (3 and 4) and
spring plate (5 and 6)

Solenoids (7 and 8) with central thread
Position transducer (9)

Integrated electronics (13)

Electric zero point adjustment (12) accessible via Pg7

[~ Important note!

The PG fitting (11) must not be opened. Mechanical ad-
justment of the adjustment nut located below is prohibit-
ed and damages the valve!

Function:

- With de-energized solenoids (7 and 8), central position
of the control spool (2) by compression springs (3 and 4)
between spring plates (5 and 6)

— Direct operation of the control spool (2) by controlling a pro-
portional solenoid, e.g. solenoid "b" (8)

— Displacement of the control spool (2) to the left propor-
tional to the electric input signal

— Connection from P to A and B to T via orifice-type cross-
sections with progressive flow characteristic

— Switching off of the solenoid (8)

— The compression spring (3) brings the control spool (2)
back into the central position

In the de-energized condition, the control spool (2) is held in
a mechanical central position by the return springs. With con-
trol spool symbol "V", this position does not correspond to the
hydraulic central position! When the electric valve control loop
is closed, the control spool is positioned in the hydraulic cen-
tral position.

+—--a3 —

1 9 7 3

Valve with 2 spool positions: (Type 4WREE...A...)

The function of this valve design basically corresponds to the
valve with three spool positions. The 2 spool position valves

are, however, only equipped with solenoid "a" (7). Instead of
the 2nd proportional solenoid, there is a plug screw (10).

(&~ Notice!

Due to the design principle, internal leakage is inherent to the
valves, which may increase over the life cycle.

[F2~ Notice!

The tank line must not be allowed to run empty. With cor-
responding installation conditions, a pre-charge valve (pre-
charging pressure approx. 2 bar) is to be installed.
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Technical data (For applications outside these parameters please consult us!)

general
Sizes Size 6 10
Weight - Type 4WRE kg 2.2 6.3
- Type 4WREE kg 24 6.5
Installation position Any, preferably horizontal
Ambient temperature range - Type 4WRE °C|-20to +70
- Type 4WREE °C | -20 to +50
Storage temperature range °C |-20to +80
MTTF , values according to EN ISO 13849 Years | 150 ') (for more information see data sheet 08012)

hydraulic (measured with HLP46, S, =40 °C + 5 °C and p = 100 bar)

Maximum operating - PortA,B, P bar 315

pressure —Port T bar 210

Rated flow @, ,,.q With Ap = 10 bar [/min 4,8,16, 32 25,50, 75
Recommended maximum flow I/min 80 180
Hydraulic fluid See table below

Hydraulic fluid temperature range °C | -20 to +80 (preferably +40 to +50)
Viscosity range mm&/s | 20 to 380 (preferably 30 to 46)

Maximum admissible degree of contamination of the hydraulic fluid, Class 20/18/15 2

cleanliness class according to ISO 4406 (c)

Hysteresis % | <0.1

Range of inversion % | <0.05

Response sensitivity % | <0.05

Zero shift upon change of hydraulic %/10 K | <0.15

fluid temperature and operating pressure %/100 bar | < 0.1

) With control spool types E, E1, EA, W, W1, WA; in longitudinal control spool direction, there is sufficient positive overlap
without shock/vibration load; observe the installation orientation with regard to the main direction of acceleration.

2) The cleanliness classes specified for the components must be adhered to in hydraulic systems. Effective filtration prevents

faults and at the same time increases the service life of the components.

For the selection of the filters see www.boschrexroth.com/filter

Hydraulic fluid Classification Suitable sealing Standards
materials
Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
. - HFC (Fuchs HYDROTHERM 46M,
Flame-resistant — Containing water Petrofer Ultra Safe 620) NBR ISO 12922

e Important information on hydraulic fluids!

— For more information and data on the use of other hydrau-
lic fluids refer to data sheet 90220 or contact us!

— There may be limitations regarding the technical valve
data (temperature, pressure range, service life, mainte-
nance intervals, etc.)!

- The flash point of the process and operating medium used
must be 40 K higher than the maximum solenoid sur-
face temperature.

- Flame-resistant — water-containing: Maximum pressure
differential per control edge 175 bar. Pressure pre-loading
at the tank port > 20 % of the pressure differential; other-
wise, increased cavitation.

Life cycle as compared to operation with mineral oil HL,
HLP 50 % to 100 %.
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Technical data (For applications outside these parameters please consult us!)

electric
Size Size 6 | 10
Voltage type Direct voltage
Solenoid coil - Cold value at 20 °C Q 2.65 4.55
resistance — Maximum hot value Q 4.05 6.82
Duty cycle % | 100
Maximum coil temperature ") °C | up to 150
Electrical connection - Type 4WRE With connector according to DIN EN 175301-803 and ISO 4400
see page 8 and 9 Mating connector according to DIN EN 175301-803 and 1SO 4400 2
- Type 4WREE With connector DIN EN 175201-804
Mating connector DIN EN 175201-804 2)
Protection class of the valve according to EN 60529 IP65 with mating connector mounted and locked
Control electronics
Type 4WRE 4/3 version
Amplifier in Digital | VT-VRPD-2-2X/V0/0 according to RE 30126
euro-card format ? ~ Apgjg VT-VRPA2-1-1X/V0 VT-VRPA2-2-1X/VO
according to data sheet 30119 | according to data sheet 30119
Module amplifier 2) Analog VT-MRPA2-1 VT-MRPA2-2
according to data sheet 30219 | according to data sheet 30219
Type 4WRE...A... 4/2 version
Module amplifier 2 Analog VT-MRPA1-1 VT-MRPA1-2
according to data sheet 30219 | according to data sheet 30219
Type 4WREE Integrated in the valve, see page 9
analog command value module | VT- SWMA-1-1X/... according to data sheet 29902
analog command value module | VT-SWMAK-1-1X/... according to data sheet 29903
analog command value card VT-SWKA-1-1X/... according to data sheet 30255
digital command value card VT-HACD -1-1X/... according to data sheet 30143
Supply voltage Nominal voltage VDC | 24
lower limit value V{194
upper limit value V|35
Current consumption Lo Al<2
of the amplifier Pulse current Al3

) Due to the temperatures occurring at the surfaces of the
solenoid coils, the European standards ISO 13732-1 and

EN ISO 4413 need to be adhered to!
2) Separate order

[F2~ Notice: For information on the environmental simula-
tion testing for the areas EMC (electromagnet-
ic compatibility), climate and mechanical load
see data sheet 29061-U (declaration on envi-
ronmental compatibility).
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Electrical connection, mating connectors (dimensions in mm)

Type 4WRE (without integrated electronics)

Connection to connector Connection to mating connector

to the amplifier to the amplifier

Mating connector CECC 75 301-803-A002FA-H3D08-G
according to DIN EN 175301-803 and ISO 4400

Solenoid a, color gray
separate order under the Material no. R901017010

Solenoid b, color black
separate order under the Material no. R901017011

-

b 3 ..

i |
M2

1 Mounting screw M3
Tightening torque M, = 0.5 Nm + 0.1 Nm

1
0|
n
Inductive position transducer
Coil connection Connection to plug-in connector
| | to the amplifier
i — — - — |_ Ground signal @
. Ne 1( | | /4"2\ | |— Ground supply Té-
TR | | { o S
| N2 | i N2 | Signal 2
|—-—u_ | e e e Y |_ supply o
i 1 Coil
37 Pg7

Mating connector 4-pole Pg7-G4W1F
separate order under the Material no. R900023126
Connection cable:

Recommendation:
up to 50 m cable length type LiYCY 4 x 0.25 mm?

Connect shield to PE only on the supply side.

_|__

N\
[LL]
515

23
1
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Electrical connection, mating connectors (dimensions in mm)
Type 4WREE (with integrated electronics (OBE)

Mating connector according to DIN EN 175201-804
separate order under the Material no. R900021267 (plastic version)

Angular design — separate order under the Material no. R900217845
Pin assignment see also block diagram page 10

86
—
5 et | B
S TMEE =
w6
o
(S
Mating connector according to DIN EN 175201-804
separate order under the Material no. R900223890 (metal version)
w0
il
Q.
o
Q
Device connector allocation Contact Signal with A1 interface | Signal with F1 interface
Supply voltage A 24 VDC (u(t) =19.4t035V); [ . =2A
B oV
Reference potential actual value C Reference contact F; R, > 50 kQ Reference contact F; B, < 10 Q
Differential amplifier input D +10 V command value; R, > 50 kQ | 4 to 20 mA command value; R, > 100 Q
E Reference potential command value
Measuring output (actual value) F +10 V actual value 4 to 20 mA actual value,
(limit load 5 mA) load resistance max. 300 Q
PE Connected to cooling element and valve housing

Command value: Positive command value 0 to +10 V (or 12 to 20 mA) at D and reference potential at E result in flow
fromP - AandB — T.
Negative command value 0 to —-10 V (or 12 to 4 mA) at D and reference potential at E result in flow
fromP - Band A - T.

For valves with 1 solenoid on side a (e. g. variant EA and WA), a positive command value 0 to +10 V
(or 4 to 20 mA) at D and reference potential at E result in flow from P - Band A = T.

Actual value: Actual value 0 to +10 V (or 12 to 20 mA) at F and reference potential at C result in flow from P — A and
B — T, actual value 0 to =10 V (or 4 to 12 mA) result in flow from P - Band A - T.

With valves with 1 solenoid, a positive actual value 0 to +10 V (or 4 to 20 mA) at F and reference potential
at C resultin flow fromP - Band A - T.

Connection cable: Recommendation: — up to 25 m cable length type LiYCY 7 x 0.75 mm?
- up to 50 m cable length type LiYCY 7 x 1.0 mm?

External diameter see sketch of mating connector
Connect shield to PE only on the supply side.
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Integrated electronics (OBE) type 4WREE

Block diagram / pin assignment

| Interface | Integrated electronics (OBE)

DI Differential
Command value | | amplifier J
| | Y |
Reference . ! U Ramp T
potential | | | generator ? Controller |
Actual value , | | E | | Actual value / \ |
I —r ] T
Reference | 3—'—[?— U I ?
potential | | !
| | | | Undervoltage |
| | | | detection |
Locking
. . !
I |
Supply Al 1 Power supply unit [
Vo|tage 24V | |B U —O'Bl\-]/ Oscillator |
GND | |M_Ui Demoduator L2
Protective earth- | ' mart—¢ emodulator
ing conductor | 7T T = > é
| | »
|

! | % TPosition
| | Sensitivity Zero point® | trans-

-——-—-—-—"-" ducer

Notice: Electric signals taken out via control electronics (e.g. actual value) must not be used for switching off safety-

relevant machine functions!

) The protective earthing conductor (PE) is connected to cooling
element and valve housing!

2) Ramp can be set from 0 to 2.5 s from the outside, identical for
T and T

down
Zero point can be set from the outside

3)

+10 V/4...20 mA actual position
+24 V
oV

@

Reference actual position

+10 V/4...20 mA signal input
Reference input

N

| o |

xxxxxxxxxxxxxxx
xxxxxxxxxx

XXXXXXXXXX

XXXXXXX
% xxxxxxx @

Material no. Valve

Internal manufac-
turing order no.

type

Serial valve no. to the
manufacturing order

Year of construction, week of

construction

+ country code
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Characteristic curves: Type 4WREE (measured with HLP46, 9,, =40 °C +5 °C) Size 6 and 10

Pressure signal characteristic curve (control spool V),

ps =100 bar
Size 6
100 // //
/ 7
80 // //
, /
60 ,///
T
40 7 //
; |
R
< 4
< -5 -3 -1 1 3 5
n
g |2 7 - 20
/i
L L - 40
AR
/ yi - 60
7/ I
7
,// / - 80
,/ y
2] .z -100
U
“— —E in% —
UEN
Size 10
100 " O =
/'/ /1 //
80 y .
/ /
01—/ 7
4041 4
i
T 20Hf#
¥
=5 =3 -7 ﬁn 1 3 5
Q| »
Q A -
! YT 4
/ p 1
/ /11 | o
1/
7V
A / - 80
/ ,/’/
/// /’ -100
U
— —E in% —



12/22  Bosch Rexroth AG | Hydraulics 4WRE; 4WREE | RE 29061/11.12

Characteristic curves: Type 4WREE (measured with HLP46, §,, =40 °C +5 °C) Size 6 and 10

Zero flow with central control spool position

Type 4WREE 6 V32 Type 4WREE 10 V75
2 /| 2 7 4
/ [/ /
/ /
£ L // .
/
4 pd / / ad
7 / 7
. y ~ ! // [ / r
S = 7
= c 7
= ‘/ / -~ ; // / ~ 7
2 4 L~ - S y; 7 g
o / e -7 o r / pad
N 4 ~ T a 3
/ P - N / -
7/ - - /’ >
/ //'/ r / A o
0 50 100 150 200 210 250 300 315 ¢ 50 100 150 200 210 250 300 315
Operating pressure in bar — Operating pressure in bar —

Characteristic curves: Type 4WREE (measured with HLP46, 9, =40 °C =5 °C and p= 100 bar) Size 6

4 I/min rated flow with 10 bar valve pressure differential

15 I I 5 1Ap = 10 bar constant
PoA/B-T P 2 Ap = 20 bar constant
T 10— or —— 4 3A4Ap = 30 bar constant
E P-B/A-T //// ; 4 Ap = 50 bar constant
= /// —— 2 5A = 100 bar constant
c L— 4 P
5
[T
0 0 20 30 40 5 6 70 8 90 100 Control spool V
i

i i i Control spool E- and W

Command value in % —
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Characteristic curves: Type 4WREE (measured with HLP46, 3,,=40 °C +5 °C and p =100 bar) Size 6

8 I/min rated flow with 10 bar valve pressure differential

30 I I 1 Ap = 10 bar constant
- — 5 =
P-A/B-T — 2 Ap 20 bar constant
N 20 |— or _— 4 3Ap = 30 barconstant
c P-B/A-T // __——— 3 4 Ap = 50 bar constant
= 10 | | ; 2 5 Ap = 100 bar constant
C
£ ———— ' 1
e
i
0 0 20 30 4 5 60 70 8 9 100 Control spool V
— i i i : i : i | Control spool E- and W

1 I
15 20 30 40 50 60 70 80 90 100
Command value in % —

16 I/min rated flow with 10 bar valve pressure differential

60
I I 5
P>A/B-T 7
50 |— or ,/ 14p = 10 bar constant
P-B/A-T / 2 Ap = 20 bar constant
4 =
1 40 p —— 3 Ap 30 bar constant
£ / / 4 Ap = 50 bar constant
= 30 / // 3 5 Ap = 100 bar constant
! //////’/
1
10 /A —
////'//
0 10 20 30 40 5 6 70 & 9 o CcontrolspoolV
— ! ! ! ! ! ! ! | Control spool E-and W
15 20 30 40 50 60 70 80 90 100
Command value in % —
32 I/min rated flow with 10 bar valve pressure differential
120 1Ap = 10 bar constant
p_,'A/B'_,T 2 Ap = 20 bar constant
1o 5 34 = 30 bar constant
100 | or P p = ar consta
PoB/A->T e 4 Ap = 50 bar constant
01— L~ 5 Ap = 100 bar constant
T Tt~ — ==
S 1 / e el 4x
E / ~ Maximum admissible flow
s 60 ) ——3  Notice:
2 50 Observe the performance limits on
m 40 // ,/ /// — |2 page 15!
30 r o ——— Ap = Valve pressure differential (inlet
20 // - — pressure p, minus load pressure p;
10 14 minus return flow pressure p;)
0 10 20 3 40 5 60 70 8 9 100 Control spool V
— i i i i i i : i Control spool E- and W

1 I
15 20 30 40 50 60 70 80 90 100
Command value in % —
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Characteristic curves: Type 4WREE (measured with HLP46, 3, =40 °C £ 5 °C and p=100 bar) Size 10

Flow in I/min —

Flow in I/min —

180

Flow in I/min —

80 T T T T T T T T T
25 I/min rated flow with 10 bar valve pressure differential 5
0—P-A/B-T / 14p = 10bar constant
or / 2 Ap = 20 bar constant
O—p_B/A>T e s 3 Ap = 30 bar constant
50 / // 4 Ap = 50 bar constant
// P 3 5A4p =100 bar constant
40 7 .
30 g /////
: e
/
10 - 1
%/
0 10 20 30 40 50 60 70 80 90 100 Control spool V
L L L L L L L L L 1
] I I I I I I I I 1
0 20 30 40 50 6 70 8 90 100 Control spool E-and W
Command value in % —
150 T L o with 10 bar valve olessurt difterintial | /°
50 /Tnln ratled ow with 10 bar valve pressure differentia _ 14p - 10 bar constant
125 P ->A/B-T A 2 Ap = 20 barconstant
or / 4 3Ap = 30 bar constant
10 —P->B/A>T // // 4 Ap = 50 bar constant
/ 3 5 Ap = 100 bar constant
2
50 / /////4/
1
2 ~ /VAé/ —
0 10 20 30 40 5 6 70 80 90 100 Control spool V
L] I I I I I I I I 1
10 20 3 40 5 6 70 8 90 100  Controlspool E-and W
Command value in % - Maximum admissible flow
300 75 I/min rated flow with 10 bar valve p'ressuré differential ' /| 5 Notice: o
275 : : Observe the performance limits on
0| P2 A/B-T P page 15!
225 |— or
P>B/A-T 1Ap = 10 bar constant
200 [— e 4 2 Ap = 20 bar constant
N e e e I e S B T
175 / = 3Ap = 30 bar constant
150 g
3 4 Ap = 50 bar constant
125 /’/ / // - 2 5 Ap = 100 bar constant
100 v /‘/' —
75 . , 1 Ap=\Valve pressure differential (inlet
50 ,//{/,/ ,4/—/ pressure p, minus load pressure p_
25 %4/ minus return flow pressure p;)
0 0 20 30 4 5 6 70 8 90 100 ControlspoolV
L L L L L L L L L 1
T J J J J J J J J 1 Control spool E- and W
10 20 30 40 50 60 70 80 90 100

Command value in % —
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Transition function with stepped electric input signals: Type 4WREE Size 6
(measured with HLP46, §,, =40 °C £ 5 °C and p, = 10 bar)
4/3 valve version Signal change in %
Control spool E 100 0-100-0
90
80 \
70 / - 0-75-0 AN \

N/ \\

.Y/ W\
/i \
N o-25-0 K\
; A

\

0 10 20 30 40 0 10 20 30
Timeinms —

Stroke in % —

L~

Frequency response characteristic curves: Type 4WREE
(measured with HLP46, §,, =40 °C £5 °C, p, = 10 bar) Size 6

4/3 valve version
Control spool V

5 -315
0 = s 4 270
Y IS (S O S N N I . N D N N B O N B
A
5 ™ S ~225
T \ \\ \ 4 -7
o S\ / o7 A 1
© \ \ / . °
c \ / v k=
— _10 AWZAN U4 S _1 80 )
2 AN 7 2
T \ WPt c
© / XX <
8 '/ /‘\ 2
2 NN 125 &
5 -15 /- . 135 £
£ XTI
/ / \ ‘\
' .
_ / /,/ \ \
20 7T —\ -90
/ ',I’/ \\‘ ‘\
/ ,,l :/ \ \‘ Y
_25 . \ \‘ \ 45
b N *
// et '/ ‘\‘ \
///_— i \
-30 k- = =t A 0
1 10 20 30 50 100 200

Frequency in Hz —

—-—--  Signal £10 %
........ Signal £25 %
Signal £100 %
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Transition function with stepped electric input signals: Type 4WREE Size 10
(measured with HLP46, 3, =40 °C + 5 °C and p_ = 10 bar)
4/3 valve version Signal change in %
Control spool E 100 0-100-0
T 15 0-75-0
°
£
g 50 / 0-50-0
= ~
25 0-25-0 \ \
0 20 40 60 0 20 40 60
Time inms —
Frequency response characteristic curves: Type 4WREE
(measured with HLP46, 3, =40 °C + 5 °C, p_, = 10 bar) Size 10
4/3 valve version
Control spool V
5 -315
0 femm——— e s e -
= 270
3 T~ i Ol
3 }+--———F 4+ -4+ 4+ 143 ____&'NT"(__"_
-5 AN A -225
\ S R .
NI .
T R 1
% \ ‘\ °
S 0 . / 1\ -180 £
2 VA S
e AR S
) H \ \ g
3 15 N -135 &
= / ,’ I | \ c
o N \ o
€ \ .
< Al/ YN
-20 + . -90
A VoA
»/ .’/ n ‘\
i '
-25 s -\ 45
vd L “\ \
//_—"‘—‘ ~ " ‘\ *
-30 =t L. T \ v\ 0
1 10 20 30 50 100 200

Signal £10 %
Signal £25 %
Signal £100 %

Frequency in Hz —
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Flow: Type 4WREE (measured with HLP46, 9., =40 °C + 5 °C) Size 6

Load function with maximum valve opening
Rated flow 4, 8, 16 and 32 I/min

Control spool V
Maximum admissi-

e | E N O O I R p— ble flow
100 — | E—
80— 4 — — — — 1 ————32/:,7‘5'—"———— - — — T — —
"] - N
E —T | sl T
E — / ) /,4 or
S 1 —
1
10 20 50 100 200 300

Valve pressure differential in bar —

Observe the maximum admissible flow of 80 I/min!

Flow: Type 4WREE (measured with HLP46, §,, =40 °C +5 °C) Size 10

Load function with maximum valve opening
Rated flow 25, 50 and 75 I/min
Control spool V

400
/// Maximum admissi-
,// /ble flow
75 d
18 b — — — — ___74___;;74¥___ -
R / /// >\ P5>A/BoT
< 100 7 50 // or
£ " = — Po>B/AST
E 25 |~
[ 50 //
//
/
25
10
10 20 50 100 200 300

Valve pressure differential in bar —

Observe the maximum admissible flow of 180 I/min!
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Unit dimensions: Type 4WRE (dimensions in mm) Size 6

A O =

10
11

2 4 10 1
=Y FE_: - ‘
%*——_— ==
"“]"*[:_::K'__. —?_.
f- JLﬁilr
I IR m——n e | 19
== NN ~H
S || L L
a1 N R
135 B \ o
6 " _max @454
- 137 | (124)
201,5
- 261 \ -

(771 0,017100

Rzmax 4

Required surface quality of the
valve mounting face

Valve housing

Proportional solenoid "a" with inductive position transducer
Proportional solenoid "b"

Mating connector "A", color gray,

separate order — see page 8

Mating connector "B", color black,

separate order — see page 8

Mating connector for inductive position transducer,
separate order — see page 8

Plug screw for valve with one solenoid

(2 spool positions, version EA or WA)

Identical seal rings for ports A, B, P, and T

Space required to remove the mating connector
Name plate

Machined valve mounting face,

porting pattern according to 1ISO 4401-03-02-0-05
(with locating hole)

Deviating from the standard:

- without locating hole "G"

- Ports P, A, B and T with @ 8 mm

Subplates and valve mounting screws see page 22
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Unit dimensions: Type 4WREE (dimensions in mm) Size 6
1] [ | I
o40
0
w
0|
. TIS
)
N4
13,5 ' /
69,2 85 44
_max @454
137 (124)
201,5 -
261 /
I
11 8

N o NN =

10
11

12
13

Valve housing
Proportional solenoid "a" with inductive position transducer
Proportional solenoid "b"

Plug screw for valve with one solenoid

(2 spool positions, version EA or WA)
Identical seal rings for ports A, B, P, and T
Name plate

Machined valve mounting face,

porting pattern according to ISO 4401-03-02-0-05
(with locating hole)

Deviating from the standard:

- without locating hole "G"

- Ports P, A, B and T with & 8 mm
Integrated electronics (OBE)

Mating connector,

separate order — see page 9

(771 0,01/100

Rzmax 4

Required surface quality of the
valve mounting face

General tolerances according to ISO 2768-mK

Subplates and valve mounting screws see page 22
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Unit dimensions: Type 4WRE (dimensions in mm) Size 10
10 3 9\2-'
+ =
1N
__ql_lT!____T__ b _ - j_
i -
19 70
92 12
180 (175)
265
355 \ -
1 8 7

A WODN =

10
11

Valve housing

13

72

s
o
o

| T __@n |
) S o |

Proportional solenoid "a" with inductive position transducer
Proportional solenoid "b"

Mating connector "A", color gray,
separate order — see page 8

Mating connector "B", color black,
separate order — see page 8

Mating connector for inductive position transducer,
separate order — see page 8

Plug screw for valve with one solenoid
(2 spool positions, version EA or WA)

Identical seal rings for ports A, B, P, T and T1
Space required to remove the mating connector

Name plate

Machined valve contact surface,
porting pattern according to ISO 4401-05-04-0-05 differ-
ing from the standard: Connection T1 & 11.2 mm

(771 0,017100

Rzmax 4

Required surface quality of the
valve mounting face

General tolerances according to ISO 2768-mK

Subplates and valve mounting screws see page 22
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Unit dimensions: Type 4WREE (dimensions in mm) size 10
13 2 12 10 1 7 3
\ el |y
e
I |
N o~
— i g
| E 1.
= SR I 11 SN S =
Q | 1 — R‘-
|8 I|i s
] i .
19 70 o
92 12

- 180 \ (175)
B 265 \ .

355 \ _

1 8

e
i "Fl, P aF2 [£7]0,011100 |
A F1? a; of? ]
~ ! : ,og9 @B | Rzmax 4
~ | T YT !
: o | Required surface quality of the
Y FAT 7 F3 . valve mounting face
20 J General tolerances according to ISO 2768-mK
94

Valve housing
Proportional solenoid "a" with inductive position transducer
Proportional solenoid "b"

Plug screw for valve with one solenoid
(2 spool positions, version EA or WA)

8 Identical seal rings for ports A, B, P, T and T1

10 Name plate

11 Machined valve contact surface,
porting pattern according to ISO 4401-05-04-0-05 differ-
ing from the standard: Connection T1 & 11.2 mm

12 Integrated electronics (OBE)

13 Mating connector,
separate order — see page 9

N w N =

Subplates and valve mounting screws see page 22
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Hexagon socket head cap screws

Material number

Size 6

4x 1SO 4762 - M5 x 50 - 10.9-flZn-240h-L
Tightening torque M, =7 Nm £10 %

or

4x 1ISO 4762 - M5 x 50 - 10.9

Tightening torque M, = 8.9 Nm £10 %

R913000064

Size 10

4x 1ISO 4762 - M6 x 40 - 10.9-flZn-240h-L
Tightening torque M, = 12.5 Nm £10 %
or

4x 1ISO 4762 - M6 x 40 - 10.9

Tightening torque M, = 15.5 Nm +10 %

R913000058

Notice: This tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates Data sheet
Size 6 45052
Size 10 45054

Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Phone +49 (0) 93 52/18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It may
not be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process

of wear and aging.
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4/3 directional high-response control &t osos
valves, direct operated, with
integrated control electronics (OBE)

Type 4WRSE

HAD5279

Sizes 6 and 10

. Type 4WRSE 6 -...-3X/... with Type 4WRSE 10 -...-3X/... with
Series 3X > w
Ma):imum Operating pressure 315 bar integrated control electronics (OBE) integrated control electronics (OBE)
Maximum flow 180 I/min
Table of contents Features
Contents Page - Direct operated directional high-response control valve with
Features 1 integrated control electronics (OBE) for controlling the direc-
Ordering code 5 tion and magnitude of a flow
Symbols 9 Suitable for position and velocity control
Standard types 3 Actuation by control solenoids
Function. section 3 Electrical position feedback
Technica; data 4 " High response sensitivity and low hysteresis
Electrical i 5 Integrated control electronics (OBE) with interface =10 V
ectrical connection . ord .. 90 mA
Integrated control electronics (OBE) 6 For subplate mounting:
Characteristic curves 7.1

o _ Porting pattern to DIN 24340 form A and ISO 4401
Unit dimensions 12,13 Subplates to data sheets RE 45052 and RE 45054
(separate order), see pages 12 and 13
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T T T
4AWRS| E —3X/G24 | KO V| *
] ] ]
Integrated Further details in
control electronics (OBE) = clear text
Without sleeve = No code Seal material
Size 6 = 6 V= FKM seals,
Size 10 =10 suitable for
mineral oils (HL, HLP) to
Spool symbols DIN 51524 and phosphate
alolb ester (HFD-R)
— Interface of
control electronics
>< TORIORPCF >< TOF =V Vi- A1=  Command value input.i1OV
e kbl el ok Wk ’ F1 = Command Value Input
4..20mA
TON KT TOF —Q2- Electrical connection
>< T\‘ pila >< I KO = With component plug to
. ] DIN EN 175201-804
With symbol V1_" _ Without cable socket
P—A gy B—T: q,/2 Cable socket — separate order,
P—B: q,/2 A-T: g, see page 5
With syml;;ol_)oi-: BT Supply voltage of
- v -y control electronics
P—B: ¢/3 A-T: g, G24 = 24V DC
Note:
Spools V and V1 have an overlap 3X= Component series 30 ... 39
of =1.0 % ... +1.0 %. (80 ... 39: unchanged installation and
Side of d " R connection dimensions)
ide of inductive position transducer
P Nominal flow at 10 bar valve pressure differential
Size 6
\/W —AI—IB— VV\I 04 = 4 I/min (only with symbol V)
10= 10 I/min
a|> a|ogb SZ b = No code 20= 20 I/min
' P T ! (standard) 35= 35 I/min
Size 10
W—ALIB W\ 25 = 25 I/min
50 = 50 I/min
0 b
a S?‘ a ) b —c 80= 75 1/min
P T
Symbols

Type 4WRSE..V (standard)
AL B

JO]¢
—o
X)()(

P T

a|D

‘X

N F

Type 4WRSE..VC

‘/\N A B

JOf¢
*—o
a S? X )[O]¢

T
P T

Type 4WRSE..Q2C
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Size 6 Size 10

Type Material number Type Material number
4WRSE 6 V04-3X/G24K0/A1V R900938307 4WRSE 10 Q2-50-3X/G24K0/A1V | R900916872
4WRSE 6 V1-10-3X/G24K0/A1V R900909078 4WRSE 10 V1-80-3X/G24K0/A1V | R900556812
4WRSE 6 V1-20-3X/G24K0/A1V R900906155 4WRSE 10 V1-25-3X/G24K0/A1V | R900922997
4WRSE 6 V1-35-3X/G24K0/A1V R900904794 4WRSE 10 V1-50-3X/G24K0/A1V | R900579140
4WRSE 6 V10-3X/G24K0/A1V R900558830 4WRSE 10 V25-3X/G24K0/A1V R900579637
4WRSE 6 V20-3X/G24K0/A1V R900576060 4WRSE 10 V50-3X/G24K0/A1V R900579943
4WRSE 6 V35-3X/G24KO0/A1V R900579447 4WRSE 10 V80-3X/G24KO0/A1V R900579286

Function, section

These 4/3 directional high-response valves are direct operated
components of sandwich plate design. They are actuated by
control solenoids. The solenoids are controlled by integrated
control electronics (OBE).

Structure:

The valve basically consists of:

— Housing (1) with connection face

— Control spool (2) with compression springs (3 and 4)
- Solenoids (5 and 6)

— Position transducer (7)

— Integrated control electronics (OBE) (8)

— Zero point adjustment (9) accessible via Pg9 cover

Type AWRSE 10 V...
7 9 8

= =

I~
—
[

Functional description:

— When solenoids (5 and 6) are de-energised, control spool
(2) is held by compression springs (3 and 4) in the central
position

- Direct operation of control spool (2) through energisation of
the control solenoid

e.g. controlling of solenoid "b" (6)

e Control spool (2) is pushed to the left in proportion
to the electrical input signal

e  Connection open from P — A and B — T via
orifice-like cross-sections with linear
flow characteristics

— De-energisation of solenoid (6)
Control spool (2) is returned by compression spring (3) to
the central position

In the de-energised state, control spool (2) is held by the return
springs of the solenoid at a mechanical central position. With
spool symbols “V" and “Q", this does not correspond to the hy-
draulic central position!

When the electrical valve control loop is closed, control spool
(2) is positioned at the hydraulic central position.

== =2
| \
DR A e | ]
R -
LU L
V VAV V
TAA- A PB TB

(O]
w
N
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Technical data (for applications outside these parameters, please consult us!)

General
Sizes Size 6 Size 10
Weight kg 3.0 7.3
Installation orientation Optional, preferably horizontal
Ambient temperature range °C -20 ... +50
Storage temperature range °C -20 ... +80
Hydraulic (measured with HLP46, 9 _, = 40 °C = 5 °C and p = 100 bar)
Operating pressure Ports P, A, B bar up to 315 up to 315
Port T bar up to 315 up to 315

Nominal flow gy .., £10 % at Ao =10 bar [/min 4 25

10 50
(Ap = valve pressure differential) 20 75

35 -
Max. permissible flow [/min 80 180

Hydraulic fluid

Mineral oil (HL, HLP) to DIN 51524 and phosphate ester
(HFD-R), further hydraulic fluids on enquiry

Hydraulic fluid temperature range °C -20 ... +80
Viscosity range mm?2/s 20 ... 380, preferably 30 ... 46
Max. permissible degree of contamination of the
hydraulic fluid - cleanliness class to ISO 4406 (c) Class 18/16/13 "
Hysteresis % <0.05
Range of inversion % <0.03
Response sensitivity % <0.03
Zero point balancing %
Zero point drift with change in: Size 6 Size 10
Hydraulic fluid temperature %/10 K <01 <01
Operating pressure %7100 bar <0.5 <03
Electrical
Operating voltage Nominal value (limits) VDC | 24 (19.4 ... 35)
Current consumption  Size 6 A | max. 2 Impulse load: 4 A
Size 10 A | max. 2.8 Impulse load: 4 A
Interface A1 Command value signal V[ %10 R > 50 kQ
Actual value signal V| £10 lox=2 mA
Command value signal mA|4..20 R >100Q
Interface “F1“
Actual value signal mA |4 ...20 max. load resistance 500 Q
Duty cycle % | 100
Coil temperature " °C | up to 150

Type of protection of valve to EN 60529

IP 65 with cable socket correctly mounted and locked

1) Due to the surface temperatures of solenoid coils, observe European standards EN 563 and EN 982!

D@: Note:

For details with regard to environment simulation testing in the fields of EMC (electromagnetic compatibility),
climate and mechanical stress, see RE 29067-U (declaration on environmental compatibility).
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Electrical connection

Component plug pin assign- Contact Signal
ment
Interface A1 Interface F1
A 24 VDC (19.4 ... 35 VDC), |, =2 A (size 6), | , = 2.8 A (size 10), impulse load: 4 A
Supply voltage
B oV
Actual value reference potential C Connect reference potential for contact Reference potential for contact F
F to L on the control side (star-shape)
. +10 V, R > 50 kQ 4...20mA, R >100 Q
Comand value signal -
Reference potential for contact D
Actual value F 10V 4...20mA,
I =2mA max. load resistance 500 Q
Protective conductor PE Connected to heat sink and valve body

Command value:

Actual value:

Connecting cable:

Cable sockets

Cable socket (plastic version)
to DIN EN 175201-804

Separate order,

material no. R900021267

Cable socket (metal version)
to DIN EN 175201-804

Separate order,

material no. R900223890

Positive command value at D (interface A1) or 12 ... 20 mA (interface F1) and reference potential at E
causes a flow fromP > Aand B —>T.
Negative command value at D (interface A1) or 12 ... 4 mA (interface F1) and reference potential at E
causes a flow fromP ->Band A —>T.

Positive signal at F and reference potential at C means flow from P — A.
12 ... 20 mA means flow from P — A.

Interface A1:
Interface F1:

- up to 25 m cable length: Type LiYCY 7 x 0.75 mm?
— up to 50 m cable length: Type LiYCY 7 x 1.0 mm?
Outer diameter 6.5 ... 11 mm or 8 ... 13.5 mm, respectively

Connect shield to L only on the supply side.

Recommendation:
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Integrated control electronics (OBE)

Block circuit diagram / pin assignment of integrated control electronics (OBE)

Interface A1

Interface | Integrated control electronics (OBE) | Valve
Side of inductive position transducer
Standard “c"
D ' Differential amplifier |
Comm. value rC | Al |B Al IB
. UDE E : G
Reference potential HC [ 3) a alolo MR o2l o ] BH<s
N 1 T ]’ 1 !
) I
U A —
| =
Actual value L |Ed | - l
Uk C | Undervoltage . Logic '
Reference potential? i ; . detector l |
Supply 24 V—C [ |
voltage o0vV—t B I Pos. transducer Pos. transducer
Oscillator :
Demodulator - -
| Z| . —
Protective conductor ! ——¢ gE 1 T
|_ Sensitivity ~ Zero point ¥ |
Interface F1
Interface | Integrated control electronics (OBE) | Valve
Side of inductive position transducer
Standard “c"
D Differential amplifier |
Comm. value — L | . AL | T_&{ AL | S
Reference potential —— £ 3) JdoBH o e BALl a2 o | e (<
p— i T el 1 T
3 |
a1l = = =
1 _—
Locking mech. !
Actual value - 2 —T |
. |c voltage Logic |
Reference potential L A detector .
Supply 24 V— [ Cable break detection |
voltage 0V—It B for position transducer:  pos transducer Pos. transducer
Oscillator.
| Demodulator == ::I
b | ﬁ - o
Protective conductor ' —{¢ X .
|_ Sensitivity  Zero point |
Note:
Electrical signals brought out via control electronics (e.g. " PE connection connected to heat sink and valve body
actual value) must not be used for switching off safety- 2 Connect pin C to L on the control side

relevant machine functions! (See also European standard
EN 982, "Safety requirements for fluid power systems and ‘
components - hydraulics®) 4) Zero point externally adjustable

3 QOutput stage current regulated
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Characteristic curves (measured with HLP46, 0, = 40 °C + 5 °C)

Pressure/signal characteristic curves (V spool) ps = 100 bar

Size 6 Size 10
Type 4AWRSE6 V... Type 4AWRSE 10 V...
100 F > 100 // >
7
80 /ll/// 7 80 /( // //'
/ /
60 ¥ // 7 60 /// //
! 20 /94 ! 20 / 7
& /M g /4
c s v
5 -2 -1 { +1 +2 o It -2 -1 ,l +1 +2 +3
I 7 F|e 7
v -20 7 -20
! Afl ! val/B B
yau's )
y —4 -40
yd / / 0 ,/ /// I
/ 1 /
—60 -60
1/, 1/ |
// l/ Il _80 s 4 / _80|
/" / ,1’ / ’ / I
< -100 -100
< Command value U, in % — < Command value U, in % —
Typical leakage flow
Size 6 Size 10
Type 4WRSE 6 V.35... Type 4WRSE 10 V.80...
2 7 5
/ Ve
/] P
7 4 -
V
l ,/ - T <
E / / E 3 A
c /7 - =
S 7 2 g L~
> // 2 2 7 Z //
% // - L E’ Ve T
-— -—
g Yy - i,‘? 1 /// 1 - ~
- -
//// — - // ///’ —
/ - P =t
,Z= , ==
0 50 100 150 200 210 250 300 315 0 50 100 150 200 210 250 300 315

Operating pressure in bar — Operating pressure in bar —
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Characteristic curves of size 6 (measured with HLP46, ¢ _, =40°C £ 5 °C)

Typical flow characteristic curve (V, V1 spool)
at 10 bar valve pressure differential or 5 bar per control land

100

80
1 = Nominal flow 35 I/min
7, 2 = Nominal flow 10 I/min
Spool ... 20 between characteristic curves 1 and 2

60 /

Flow in % —

40

ot
Pat

\ 0./ 25 50 75 100
~—
Command value in % —

\ Zero point passage depending on manufacturing tolerance
/ Valve overlap =1 % ... +1 %

Typical flow characteristic curve (Q2 spool)
at 10 bar valve pressure differential or 5 bar per control land

Tolerance range of mechanical zero position

100 N

/

N,
% \A—>T pd
N 81 4~/
60 \ ,/ //
\ / / P—>A

AN A/
AN

40

pd
" N\ P8 X
N IN S
; ~ NA
~100 -8 -60 -40 -20| 8] 20 40 60 8 100

-15 7,5
Command value in % —

- /

Flow in % —
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Characteristic curves of size 10 (measured with HLP46, 9_, = 40 °C £ 5 °C)
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Typical flow characteristic curve (V, V1 spool)

at 10 bar valve pressure differential or 5 bar per control land

100

Flow in % —

80

60

40 7

25

50

75

Command value in % —

Valve overlap =1 % ... +1 %

Typical flow characteristic curve (Q2 spool)
at 10 bar valve pressure differential or 5 bar per control land

Flow in % —

100

Tolerance range of mechanical zero position

1 = Nominal flow 75 I/min

2 = Nominal flow 25 I/min

Spool ... 50 between characteristic curves 1 and 2

Zero point passage depending on manufacturing tolerance

100 \\
" \ AT pd 7
N\ 81 /]
6 AN iy
\ /’ PoA
40 \ // //
N AN _z /
20 \ P8 />\ //
N NI
; AN N
-100 -80 -60 -40 -20 \B\J/' 20 40 60 80
-15 7,5
Command value in % —
DN
N
\ )
~.

100
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Characteristic curves of size 6 (measured with HLP46, ¢ _, =40°C £ 5 °C)

Transient function with stepped electrical input signals
Signal change in %

Stroke in % —

Amplitude ratio in dB —

100 0-100 Measured at:
ps =10 bar
= 2
75 0-75 v =46 mm?/s
\ 9=40°C
50 0-50 \\
25 0-25 \\ \
NN
0 20 40 0 10 20 30 40
Time in ms —
Frequency response characteristic curves
10 -360
5
0 ERL 210,
_5 \\ SRS °
> ‘4 -—
-10 \\ V)A -180 S
N Y )s/ \ &
-15 > ]
/ 7'\ ©
AN N <
-20 ] = -90 &
A1 L] \ \
-25 ,/(' =
o \
-30 0
1,5 3 10 20 30 50 100 200

Frequency in Hz —

Flow/load function at max. valve aperture (tolerance +10%)

Flow in I/min —

80
70
60

50
40

30

20

B U1 O N O

/,/ \ | Performance limit
\\"’8 -~ =
A P ~
/ Q0
//
//
//
/
10 20 50 100

Valve pressure differential in bar —

200

Measured at:
pg =10 bar

v =46 mm?/s
0=40°C

Signal 10 %
Signal  *25 %
Signal £100 %
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Characteristic curves of size 10 (measured with HLP46, 9_, = 40 °C £ 5 °C)

Transient function with stepped electrical input signals
Signal change in %
00

100 0-1 Measured at:
/ ps =10 bar

75 L 0-75 v =46 mm?%/s
0 9=40°C
OQ \
=
P 50 0-50
o
» \

25 = 0-25 \\

NN
0 20 40 0 20 40

Time in ms —

Frequency response characteristic curves

10 -360
Measured at:
5 pg =10 bar
T 2
0 = -270 v =46 mm?/s
m =0l
R —~ [ Tk J 9=40°C
S -10 57, -180 ©
3 //)"/\\ =
2 -15 . 9
3 A NI M g
€ -20 ¥ \ -90 O
< /' R \ \ Y
=25 A Sad ‘\\\ — — — = Signal 10 %
_30 = = \ Ao —-—-=- Signal *25%
15 3 10 20 30 50 100 200 Signal - % 100 %

Frequency in Hz —

Flow/load function at max. valve aperture (tolerance £10%)
300

L~ Performance limit

200
180

— — — Recommended flow li-
mitation
gy =180 I/min

100

50

Flow in I/min —

20

10
10 20 50 100 200

Valve pressure differential in bar —
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Unit dimensions of size 6 (hominal dimensions in mm)

Type 4WRSE 6 ... (standard)

A E '

(S2 <))

129

- N S

W

Type 4WRSE 6 C...

1 Valve housing

21 Control solenoid "a" I

with inductive position
transducer

2.2 Control solenoid "b" *

3.1 Control solenoid "b"
with inductive position N | i
transducer / i !

129

3.2 Control solenoid "a"

Cable socket to 252
DIN EN 175201-804
(separate order, see page 5) 3.2 9 3.1

vy

5 Space required to remove 13,5
cable socket | .
. . . =] p. @_ '

6 Additional space required for bending 8 T
- - w0l %
radius of connecting cable :

[77]0,01/100mm

Rmax 4

47
»
&
©

Nameplate @
R-ring 9.81 x 1.5 x 1.78 Mo P o Required surface quality of

(ports P, A, B, T) T T/ mating part
9 Machined valve mounting face,
position of ports to DIN 24340 form A6 and ISO
4401-03-02-0-94 without locating bore

Subplates to data sheet RE 45052 and valve fixing 4 hexagon socket head cap screws

screws must be ordered separately. ISO 4762 — M5x30-10.9-flZn-240h-L

Subplates: G 341/01 (G1/4) (friction coefficient total = 0.09 to 0.14)
G 342/01 (G3/8) Tightening torque M; =7 Nm £ 10%

G 502/01 (G1/2) material no. R913000316 (separate order)
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Unit dimensions of size 10 (nominal dimensions in mm)

13114

Type 4WRSE 10 ... (standard)

1 6

5

4

7
A 2.2

L 161 —— 5 e 102 o

L 317 o _

2.1 1 8
|< 40 15 91 -
Type 4AWRSE 10 C... .

1 Valve housing

2.1 Control solenoid "a" B
with inductive
position transducer

2.2 Control solenoid "b"

3.1 Control solenoid "b" =

with inductive

position transducer

Control solenoid "a"

Cable socket to
DIN EN 175201-804
(separate order, see page 5)

5 Space required to
remove cable socket

6 Additional space required for
bending radius of connecting cable

7 Nameplate

8 R-ring 13.0x1.6x2.0
(ports A, B, P, T)

9 Machined valve mounting face,

3.2
m
b
* B I I I
Y
- 102 161 -
™ 9 3.1
iy [£7]0,01/100mm
+l
:‘ Rmax 4
~ M_‘
‘ Required surface quality of

position of ports to DIN 24340 form A10 and ISO

4401-05-04-0-94

Subplates to data sheet RE 45054 and valve fixing

screws must be ordered separately.

Subplates: G 66/01 (G3/8)
G 67/01 (G1/2)
G 534/01 (G3/4)

4 hexagon socket head cap screws
ISO 4762 — M6x40-10.9-flZn-240h-L

(friction coefficient total = 0.09 to 0.14)
Tightening torque M, = 12.5 Nm % 10%
material no. R913000058 (separate order)

mating part
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Phone +49 (0) 9352/ 18-0

Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process of
wear and aging.
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Proportional directional valves, RE 20075/08.13 122

Replaces: 08.04

pilot operated,
with electrical position feedback
and integrated electronics (OBE)

Type 4WRKE

Size 10t0 35

Component series 3X

Maximum operating pressure 350 bar
Maximum flow 3,000 I/min

H/A/D 6512

Table of contents Features
Contents Page - Pilot operated 2-stage proportional directional valve with
Features 1 electrical position feedback of the main control spool and
Ordering code integrated electronics (OBE)
Symbols — Control of flow direction and size of a flow
Function, section, valve particularities 4,5 Operation by means of proportional solenoids

] ’ '_ - Subplate mounting:
Technical data 6.7 Porting pattern according to ISO 4401
Block diagram of the integrated electronics (OBE) ) iy

— Electrical position feedback
Characteristic curves 9..14 . .
. . — Spring-centered main control spool

DlmenS|o.ns 1520 _ Pilot control valve:
Accessories 21 Single-stage proportional directional valve

— Main stage with position control



2/22 Bosch Rexroth AG | Hydraulics

Ordering code

4WRKE | RE 29075/08.13

I I I
4WRKE —3X/6E|G24| |K31/ |D3 *
Electrically operated Further details
2-stage proportional in the plain text
directional yalve.in . M= NBR seals
4-way version with inte- V= FKM seals
grated electronics D3 ~ With
. = ith pressure
S!ze 12 - 12 reducing valve
oo o5 Z o ZDR 6 DPO-4X/40YM-W80
S:;g o7 :27 (non-adjustable)
Size 32 =32 Electronics interface
Size 35 =35 Cil= Command value/
Symbols actual value 10 mA
Al =% Command value/
A B actual value 10 V
|a| |0| |b||a|0|b| F1= Command value/
N actual value 4 to 20 mA
=TT =+ =E Electrical connection
X ol | X |T TH H =E1- K31 = Without mating connector
with connector
| X |J. J.|J. J.|J. J.H J.| X TITErT] E3- according to DIN EN 175201-804
oyl o o Tt Mating connector — separate order
= We6- see page 21
| X |: :H— |: :| H | X H— 1 = WS- Pilot oil supply and drain
no code = Pilot oil supply external,
TIfL Tz T =R pilot oil drain external
| X |T T|T T|T T|H’| | X |T T| H’| Pilot oil supply internal,
R3 pilot oil drain external
1 I 1 I = - . . .
| X |T TL*_— |_r T|H| |X |1*_—J_H__| Pilot oil supply internal,
pilot oil drain internal
= A.B  -EAD Pilot oil supply external,
E[-E = W6A pilot oil drain internal
; ,T; _EBY Supply voltage
| 0 | b | 0 | b | i W6B G24 = Direct voltage 24 V
== Pt - 6E = Proportional solenoid with detachable coil
, ] 3X= Component series 30 to 39
\éVlth :yrnbol Et-, Wg" T 0 (30 to 39: Unchanged installation and connection dimensions)
P LB 33/2 AoT Zz Characteristic curve form
L= Linear
With symbol R; R3: P= Linear with fine control range
P-A:q B-P:q/2 Rated flow
P-B:g/2  A=-T g 25=2 or 50=9 or 100= Size 10
Notice: 125=% or 150=% or 200= or 220 = Size 16
In the zero position, spools W6-, W8- 220=3 or 350= Size 25
and R3- have a connection from Ato T .
and B to T with approx. 2% of the rel- 500= Size 27
evant nominal cross-section. 400= or 600= Size 32
1000 = Size 35

) Examples: Spool with spool position "a" (P — B) ordering

code ..EA.. or W6A

Spool with spool position "b" (P — A) ordering code ..EB..

or W6B

8) Only E1- and W8- available with characteristic curve form L (linear)

4) When replacing the component series 2X with component

series 3X the electronics interface is to be defined with A5

(enable signal at pin C)

2) Only E and W6- available with characteristic curve form L (linear)
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Symbols
Simplified Detailed
Example:
Pilot oil supply external
Pilot oil drain external
Pl |T
] \
11— | a YR %_}b
G B v )| O)f¢
Al B N A B W
P T
5} %A[ W\, ¢
a a0k 4 X <] b ®
Xiyi P IT 3 | T
|~ I
-y '\ﬁ\‘
[
P Al @ [B T
2 — | __PLIT
__>_. a 0 b _*_
W MW T
Al |B G
p|x A[C 18 KO \Y T
4
Example:
1 Pilot control valve type 4WRAP 6...
2 Main valve

3 Pressure reducing valve
type ZDR 6 DP0-4X/40YM-W80

4 Integrated electronics (OBE)
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Function, section

Pilot control valve type 4WRAP 6 W7.3X/G24... (1st stage)  The pilot control valve mainly consists of the housing (1), the
The pilot control valve is a direct operated proportional valve. ~ Proportional solenoid (2 and 3), the valve control spool (4)

The control edge dimensions have been optimized for use and springs (5 and 6).
as a pilot control valve for proportional directional valves In a non-actuated state both actuators are connected to the
type 4WRKE. tank. If one of the two solenoids (2 or 3) is excited, the mag-
The proportional solenoids are pressure-tight, wet-pin AC so-  netic force will move the valve control spool (4) towards the
lenoids with detachable coils. They transfer electric current spring (5 or 6).
proportionally into mechanical force. An increase of the cur- After having overcome the overlap area, the connection of
rent strength results in a correspondingly higher magnetic one of the two actuators is blocked and the connection to
force. The set magnetic force remains the same during the to-  the pressroom is made. There is a flow from P to the control
tal control stroke. chamber of the main stage.
Type 4WRAP 6 W7.3X/G24...
( | N 4 | \
B — - A ]
] ]
| 1 4 |
! I | !
T i / i )

pii
Tl
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Valves of type 4WRKE are 2-stage proportional directional valves.
They control the of flow direction and size.

The main stage is position-controlled so that the control spool
position is independent from flow forces also in the case of
bigger flows.

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

If there is no input signal, the main control spool (7) will be
kept in the central position by the centering spring (4). Both
control chambers in the covers (5 and 6) are connected to the
tank via the valve control spool (2).

The main control spool (7) is connected to suitable control
electronics via the inductive position transducer (9). Both

the change of position of the main control spool (7) and the
change of the command value at the junction summing of the
amplifier create a differential voltage.

During the comparison of command and actual value a pos-
sible control deviation is determined via the electronics and

1
|
'
L L L L]

Valve particularities

— The 2nd stage is mainly built up from components of our
proportional valves.

— The zero point adjustment at "zero point main stage"
is made at the factory and can be adjusted in a range
of £30% of the nominal stroke via a potentiometer in the
control electronics. Access in the integrated control elec-
tronics by removing a plug screw on the front side of the
cover housing.

the proportional solenoid of the pilot control valve (1) is sup-
plied with current.

The current induces a force in the solenoid which operates
the control spool via a plunger in a row. The flow which has
been released via the control cross sections causes an ad-
justment of the main control spool.

The main control spool (7) with the core of the inductive po-
sition transducer (9) attached to it is displaced until the ac-
tual value corresponds to the command value. In a controlled
state the main control spool (7) is balanced and kept in this
control position.

The control spool stroke and the control opening change pro-
portionally to the command value.

The control electronics are integrated in the valve. By adjust-
ing valve and electronics, the deviation in series production of
the devices is kept low.

The tank lines must not be allowed to run empty; a preload
valve is to be installed in the case of a corresponding installa-
tion condition (counterbalance pressure approx. 2 bar).

T
0 o0 2 0 A o 2 2 0 2 3 ]
et

Zero point main stage £30%
max. adjustment option

Plug screw Pg7

— When the pilot control valve or the control electronics are
exchanged, they are to be re-adjusted. All adjustments may
be implemented by instructed experts only.

[FE~ Notice!

Changes in the zero point may result in damage to
the system and may only be implemented by instruct-
ed specialists!
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Technical data (for applications outside these parameters, please consult us!)

general

Sizes Size|] 10 | 16 | 25 | 27 | 32 | 35
Installation position and commissioning information Preferably horizontal, see RE 07800

Storage temperature range °C |-20to +80

Ambient temperature range °C |-20to +50

Weight kg| 87 | 112 | 168 | 17 | 315 | 34

Sine test according to DIN EN 60068-2-6:2008 ")

10 cycles, 10...2,000..10 Hz with logarithmic frequency
changing speed of 1 oct./min,

5to 57 Hz, amplitude 1.5 mm (p-p),

57 t0 2,000 Hz, amplitude 10 g, 3 axes

Random test according to DIN EN 60068-2-64:2009 ")

20...2,000 Hz, amplitude 0.05 g2/Hz (10 ggys)
3 axes, testing time 30 min per axis

Shock test according to DIN EN 60068-2-27:2010 1)

Half sine 15 g/ 11 ms, 3 times in positive and 3 times in
negative direction per axis, 3 axes

Humid heat, cyclic according to DIN EN 60068-2-30:2006

Variant 2
+25 °C to +55 °C, 90% to 97% relative humidity,
2 cycles with 24 hours each

) The information on mechanical load applies to the fastening
level of the integrated valve electronics.

hydraulic (measured at p = 100 bar with HLP46 at 40 °C + 5 °C)

Operating Pilot control valve ~ Pilot oil supply bar | 25 to 315
pressure
Main valve, connection P, A, B bar | Upto 315 | Upto 350 | Upto 350 | Upto 210 | Upto 350 | Up to 350
Return flow Connection T P llot oil drain, bar | Static < 10 (pilot control valve)
pressure internal
Pilot oil drain,
external bar | Upto 315 | Upto 250 | Upto 250 | Upto 210 | Up to 250 | Up to 250
Connection Y bar | Static < 10 (pilot control valve)
- 125 - - - -
Rated flow g, £10% with Ap = 10 bar I/min 25 150 — _ _ _
Ap = valve pressure differential 50 200 220 - 400 -
100 220 350 500 600 1000
Recommended maximum flow I/min 170 460 870 1000 1600 3000
Pilot oil flow at port X and/or Y with stepped input I/min 4.1 8.5 11.7 11.7 13.0 13.0
signal from 0 to 100% (315 bar)

Hydraulic fluid

See table page 7

Maximum admissible degree of contamination of the hydraulic
fluid - cleanliness class according to ISO 4406 (c)

Pilot control valve: Class 17/15/12 ")
Main stage: Class 20/18/15"

Hydraulic fluid temperature range °C

—20 to +80, preferably +40 to +50

Viscosity range mm?/s | 20 to 380, preferably 30 to 45
Hysteresis % | <1
Response sensitivity % |<0.5

) The cleanliness classes stated for the components need
to be maintained in hydraulic systems. Effective filtration
prevents faults and simultaneously increases the life cycle
of the components.

For the selection of the filters see
www.boschrexroth.com/filter
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Technical data (for applications outside these parameters, please consult us!))

Hydraulic fluid Classification Suitable sealing materials | Standards

Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
. - HFC (Fuchs HYDROTHERM

Flame-resistant —containing water 46M, Petrofer Ultra Safe 620) NBR ISO 12922

Phosphoric acid ester HFD-R FKM

& Important information on hydraulic fluids!

— For more information and data on the use of other hydrau-
lic fluids refer to data sheet 90220 or contact us!

— There may be limitations regarding the technical valve
data (temperature, pressure range, life cycle, maintenance
intervals, etc.)!

— The flash point of the process and operating medium used
must be 40 K greater than the maximum solenoid sur-
face temperature.

- Flame-resistant — containing water: Maximum pressure
differential per control edge 175 bar. Pressure pre-loading
at the tank port > 20% of the pressure differential; other-
wise, increased cavitation.

- Life cycle as compared to operation with mineral oil HL,
HLP 50% to 100%

electrical
Voltage type Direct voltage
Signal type Analog

Maximum power

72 (average = 24 W)

Electrical connection

Mating connector according to DIN EN 175201-804

Protection class of the valve according to EN 60529

IP65 with mating connector mounted and locked

Control electronics

Integrated in the valve, see page 8

Connector pin assignment Contact Signalwith A1 |  Signalwith F1 | Signal with A5
Supply voltage A 24 VDC (18 t0 35 VDC); I, = 1.5 A; impulse load < 3 A

B oV
Reference (actual value) C Reference potential for actual value (contact "F") Enable 4 to 24 V
Differential amplifier input D 10V | 41020 mA 10V
(Command value) E 0 V reference potential to pin D 0 V reference poten-

tial for pin D and F

Measuring output (actual value) F 10V | 41020 mA 10V

PE Connected to cooling element and valve housing

Command value:

Reference potential at E and positive command value at D result in flow from P - Aand B — T.

Reference potential at E and negative command value at D result in flow from P - Band A — T.

Connection cable:

Recommendation: - Up to 25 m line length: Type LiYCY 7 x 0.75 mm?

- Up to 50 m line length: Type LiYCY 7 x 1.0 mm?
Only connect the shield to PE on the supply side.

Notice:

Electric signals taken out via valve electronics (e.g. actual value) must not be used for switch-

ing off safety-relevant machine functions!
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Block diagram of the integrated electronics (OBE)
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Characteristic curves (measured with HLP46, §_. = 40 °C £5 °C)

oil —

9/22

Flow command value function with e.g.
P - A/B — T 10 bar valve pressure differential or
P — Aor A - T5 bar per control edge

Control spool E, W, and R

Control spool with characteristic curve L

100
80
/
T 60 /
X
i /
2
= 40 //
20 //
10
15 36,25 57,5 78,75 100
Command value in % —
Control spool with characteristic curve P
100
80 /
T 60 /
®
£ /
2
40 //
20 P 7
10
15 36,25 57,5 78,75 100

Command value in % —
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Characteristic curves: Size 10 (measured with HLP46, §_; = 40 °C 5 °C)

Transition function with stepped electric input signals

Signal change in %
100 0-100 Measured with

pg =100 bar
75 — 0-75 \
50 0-50 \
25 r 0-25 \\ \ \

0 10 20 30 0 10 20 30
Time inms —

Stroke in % —

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

170 > -
" L L~
// /'/ ~
e

100 — N —
190 = L=
i = 1= Recommended
€ 50 25 flow limitation (flow
5 // velocity 30 m/s) in
- _— the valve connec-

/ tion bores
20
10 20 50 100 200 300
315

Valve pressure differential in bar —
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Characteristic curves: Size 16 (measured with HLP46, §_; = 40 °C 5 °C)

11/22

Transition function with stepped electric input signals

Measured with

Signal change in % pg =100 bar
100 o 0-100
75 / 0-75
1
R
S5 /o 0-50 A
2 \
o
@ \
25 -2 N
0-25 \ N
. \ \\
0 10 20 30 40 0 10 20 30 40
Time in ms —
Flow/load function with maximum valve opening
(tolerance £10%)
460 > > v 1
400 // // ///
AT A
e A A
A T palbd
A
1
< // \‘)Q '153/
E 220 7 e }
= 200 / /’ 7 1= Recommended
2 180 A flow limitation (flow
(o] . .
o // velocity 30 m/s) in
150 p~ the valve connec-
/ tion bores
125
100
10 20 50 100 200 300

Valve pressure differential in bar —
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Characteristic curves: Size 25 and 27 (measured with HLP46, §_, = 40 °C +5 °C)

Transition function with stepped electric input signals

100 0-100
,/ _ AN
75 o 0-75 — \
T
R \
£ 50 0-50
g
S
n \
25 / 0-25
0 10 20 30 40 50 60 0 10 20
Time inms —
Flow/load function with maximum valve opening
(tolerance £10%)
1000 1
870 o - 1
o
2
N o2 ]
T N
< o .9 -~
£ 500 2%
= 3 5'\1_0
£ 220/
E L~
o ]
(' 350 /
220
200
100 200

Signal change in %

Measured with
pg = 100 bar

10

20

30 40 50
Valve pressure differential in bar —

Recommended
flow limitation (flow
velocity 30 m/s) in
the valve connec-
tion bores

60
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Characteristic curves: Size 32 (measured with HLP46, §_; = 40 °C 5 °C)

Transition function with stepped electric input signals

Signal change in %

Measured with

Ps

=100 bar

100 — 0-100
0-75 \
75 [~ \
T
a AN \
o \ N
<
N
25 / 0-25 \ \
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time inms —
Flow/load function with maximum valve opening
(tolerance £10%)
1600 1
e
1 e
/' /
"~ /
,/ /
/
1+ 1000 >
£
< L~
s / // 1= Recommended
f Q flow limitation
[\ ]
600 (flow veloc
ity 30 m/s) in
500 -~ the \(alve con-
nection bores
400
10 20 50 100 200 300 350

Valve pressure differential in bar —
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Characteristic curves: Size 35 (measured with HLP46, §_; = 40 °C 5 °C)

Transition function with stepped electric input signals
Measured with

Signal change in % pg =100 bar
100 0-100

/
/ 0-75

75
T / \
32
£ 50 / 0-50 N N
g
S
n \
N Q
? 4 o \ \ \
0 \ \\
0 40 80 120 160 200 0 40 80 120 160 200
Time inms —
Flow/load function with maximum valve opening
(tolerance £10%)
3000 1
2500 v
Pz
/l
2000 =
T /
£ S
1S \QQ "~
= 1500 >t
£ 7 1= Recommended
2 e flow limitation (flow
w ~ velocity 30 m/s) in
) the valve connec-
/ tion bores
1000
800
10 20 50 100

Valve pressure differential in bar —
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Dimensions: Size 10 (dimensions in mm)

—
= A
7 3
1T i
8 ] [~ — 1
8
70
35 |255
52,5 105
| 244
I
322
13 77T 001700
Rzmax 4
Required surface quality of the
valve contact surface
I o]
I < N
| x® a g ' DF $YJ_
[ xd _— = ——
~ 0 . n 1
3 | T 6" |
| A '
' ! b @F3 |
A T
N W
- 108 -
1 Pilot control valve 9 Main valve
2 Mating connector "A", color gray 10 Integrated electronics (OBE)
3 Mating connector "B", color black 11 Identical seal rings for connection A, B, P, T
4 Space required for connection cable and to remove the 12 Identical seal rings for connection X, Y

mating connector 13 Processed valve contact surface, porting pattern accord-
5 Wiring ing to ISO 4401-05-05-0-05 (connection X, Y, as required)
6 Mating connector, separate order, see page 21
7 Pressure reducing valve
8 Name plate

Subplates and valve mounting screws see page 21
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Dimensions: Size 16 (dimensions in mm)
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wn
~—

Ll

77

290

204

Y

13 9 10

Y

(771 0,01/100

Rzmax 4

Required surface quality of the

> | | valve contact surface
DD
A o .
P Pra®er _@js____ﬁg
ol 1o 29 jl
- 158 -
1 Pilot control valve 10 Integrated electronics (OBE)
2 Mating connector "A", color gray 11 Identical seal rings for connection A, B, P, T
3 Mating connector "B", color black 12 Identical seal rings for connection X, Y
4 Space required for connection cable and to remove the 13 Processed valve contact surface, porting pattern accord-
mating connector ing to ISO 4401-07-07-0-05 (connection X, Y as required)
5 Wiring deviating from the standard:

6 Mating connector, separate order, see page 21
7 Pressure reducing valve

8 Name plate

9 Main valve

- Connection A, B, T and P @ 20mm
14 Locking pin

Subplates and valve mounting screws see page 21
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Dimensions: Size 25 (dimensions in mm)

3 1 2 6
B
E][ LT 1
T Floy | ,
8 H& - - R
- | - .
T’ a a | =
o :
—
11 10 N
19
191
(56) | 348
404 [/~] 0,01/100
13 Rzmax 4
T T T T N T Required surface quality of the
! Fs Q} F2 ,
| : Gi @l valve contact surface
" {}—{D O, |
| =T =P Y
& | |
SO DD
v @Fe Fs@ I
B 195 -
1 Pilot control valve 10 Integrated electronics (OBE)
2 Mating connector "A", color gray 11 Identical seal rings for connection A, B, P, T
3 Mating connector "B", color black 12 Identical seal rings for connection X, Y
4 Space required for connection cable and to remove the 13 Processed valve contact surface, porting pattern accord-
mating connector ing to ISO 4401-08-08-0-05 (connection X, Y, as required)
5 Wiring 14 Locking pin

6 Mating connector, separate order, see page 21
7 Pressure reducing valve
8 Name plate

9 Main valve
Subplates and valve mounting screws see page 21
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Dimensions: Size 27 (dimensions in mm)
3 1 2 4 5 6

/

15

— | ©
S
| -:E . | _
I | S
_ ==
- - | =i <
| P! <
|
"
@6 <
9 10 120 |
(58) _| 353
o a1 (=] 0,017100
13 Rzmax 4
I I e
) ' Fs $ F, _| Required surface quality of the
| G | valve contact surface
B D e
| T P o
3 | |
Y ‘
1 Pilot control valve 10 Integrated electronics (OBE)
2 Mating connector "A", color gray 11 Identical seal rings for connection A, B, P, T
3 Mating connector "B", color black 12 Identical seal rings for connection X, Y
4 Space required for connection cable and to remove the 13 Processed valve contact surface, porting pattern accord-
mating connector ing to 1ISO 4401-08-08-0-05 (connection X, Y as required)
5 Wiring deviating from the standard:
6 Mating connector, separate order, see page 21 - Connection A, B, T and P & 32 mm
7 Pressure reducing valve 14 Locking pin
8 Name plate
9 Main valve

Subplates and valve mounting screws see page 21
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Dimensions: Size 32 (dimensions in mm)
3 1 2

B 1]
LT 1
7 i T i
|12 |
8 —
/_I A
o
' &
!
g :
— )
‘ ™ 1
I | o
=gl ¢
[ . Yy
21,5
<
/ \ _
©s5 || | | 4245 _
[ 505 /
I I I 7
12 9 11 14 13 10
/ |71 0,01/100
Y S —- Rzmax 4
I OF B o P ]
| 61 | . .
' ! Required surface quality of the
| $ | valve contact surface
g | T P Y |
: @A @B |
Y | | YRAa®T @ FG__@l” :
- 257 ]
1 Pilot control valve 10 Integrated electronics (OBE)
2 Mating connector "A", color gray 11 Identical seal rings for connection A, B, P, T
3 Mating connector "B", color black 12 Identical seal rings for connection X, Y
4 Space required for connection cable and to remove the 13 Processed valve contact surface, porting pattern accord-
mating connector ing to ISO 4401-10-09-0-05 (connection X, Y as required)
5 Wiring deviating from the standard:

- Connection, B, T and P @ 38 mm

6 Mating connector, separate order, see page 21
14 Locking pin

7 Pressure reducing valve
8 Name plate
9 Main valve

Subplates and valve mounting screws see page 21
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Dimensions: Size 35 (dimensions in mm)
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3 1

0

¥

3454

' !
] _i . | o
Ll | | )
| T 1 Ti_ i 3
- H |1 I ) .
| | | \ \ e | ofille
H.‘/ = : ad | ! i I
42,7 / / K )
B 316 _ g6 ||
wen [/ | | 4653 .t T
- // | 584,5 \ L
9 11 14 12 13 10
[£7]0,01/100 |
Rzmax 4
TNy - -
: F1 F5 o Required surface quality of the
G1 valve contact surface
T P Y

200

320

1 Pilot control valve
2 Mating connector "A", color gray
3 Mating connector "B", color black

4 Space required for connection cable and to remove the
mating connector

5 Wiring

6 Mating connector, separate order, see page 21
7 Pressure reducing valve

8 Name plate

9 Main valve

10 Integrated electronics (OBE)
11 Identical seal rings for connection A, B, P, T
12 Identical seal rings for connection X, Y

13 Processed valve contact surface, porting pattern accord-
ing to ISO 4401-10-09-0-05 (connection X, Y as required)
deviating from the standard:

- Connection A, B, T and P @ 50 mm

14 Locating pins

Subplates and valve mounting screws see page 21
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Hexagon socket head cap screws

Material number

Size 10

4x 1SO 4762 - M6 x 45 - 10.9-flZn-240h-L
Tightening torque M, = 13.5 Nm +10%
or

4x 1SO 4762 - M6 x 45-10.9

Tightening torque M, = 15.5 Nm +10%

R913000258

Size 16

2x 1SO 4762 - M6 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 12.2 Nm +10%

4x 1SO 4762 - M10 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 58 Nm +20%

or

2x 1ISO 4762 - M6 x 60 - 10.9

Tightening torque M, = 15.5 Nm +10%

4x 1SO 4762 - M10 x 60 - 10.9

Tightening torque M, = 75 Nm £20%

R913000115

R913000116

Sizes 25 and 27

6x 1ISO 4762 - M12 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 100 Nm +20%

or

6x 1ISO 4762 - M12 x 60 - 10.9

Tightening torque M, = 130 Nm +20%

R913000121

Size 32

6x 1ISO 4762 - M20 x 80 - 10.9-flZn-240h-L
Tightening torque M, = 340 Nm +20%

or

6x ISO 4762 - M20 x 80 - 10.9

Tightening torque M, = 430 Nm +20%

R901035246

Size 35

6x ISO 4762 - M20 x 100 - 10.9-flZn-240h-L
Tightening torque M, = 465 Nm +20%

or

6x 1ISO 4762 - M20 x 100 - 10.9

Tightening torque M, = 610 Nm +20%

R913000386

Notice: The tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates Data sheet
Size 10 45054
Size 16 45056
Sizes 25 and 27 45058
Sizes 32 and 35 45060

Accessories (not included in the scope of delivery)

Mating connectors

Material number

Mating connector for high-
response valve

DIN EN 175201-804, see data sheet 08006

e.g. R900021267 (plastic)

e.g. R900223890 (metal)
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97816 Lohr am Main, Germany
Phone +49 (0) 93 52/18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
may not be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process
of wear and aging.
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4/3 directional control valve, RE 20077/03.10  1/16

Replaces: 01.09

pilot operated,
with electric position feedback
and integrated electronics (OBE)

Type 4WRVE 10...27, symbols V, V1

Sizes 10, 16, 25, 27

Component series 2X

Maximum operating pressure P, A, B 350 bar (size 27: 280 bar)
Rated flow 40...430 I/min (Ap = 10 bar)

Type 4WRVE 10

Table of contents Features
Contents Page - Pilot operated high-response 4/3 directional control valve
Features 1 size 10 to size 27, with control spool and bushing in
Ordering code 2 servo quality , . . .

. . — Integrated electronics (OBE) with position controller for pilot
Function, section 3 . . .

control and main stage, calibrated in the factory
Symbols 4 . . T .
— Main stage in servo quality with position feedback

Test and service devices 4 .

) - Flow characteristics
Technical data 5and6 « M = progressive with fine control edge
Electrical connection 7 * P = inflected characteristic curve
Technical notes for the cable 7 *L =linear
Integrated electronics g — Electric port 11P+PE

Characteristic curves 910 11 Differential amplifier signal input with interface B5 10 V

Unit dimensions 1210 14

Information on available spare parts:
www.boschrexroth.com/spc
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Ordering code

4WRVE 10...27 | RE 29077/03.10

I I I
—" *
4WRV | E -2X/ G24 KQ/B5| M
with integrated electronics =E Further details
Size =10 in the plain text
=16 Seal material
=25 M= NBR seals
=277 suitable for mineral oils
Control spool symbols dina D(lI_|NL5l1_”5_2
4/3 directional design according 1o
AB Interface of the
] .
control electronics
| ajojb | B5 = Command value input +10 V
PT Electrical connection
= KO = without mating connector
[ ) - ;
|X DX IM‘ )HT H |X ) =V, Vi with unit connector
according to DIN 43563-AM6
For V1: Mating connector — separate order
P-A:q, B-T:q/2 Pilot oil supply "x*,
P-B:g/2 A-T:q, pilot oil return "y*
Rated flow No code = "x“=external, "y“=external
at 10 bar valve pressure differential = "X =internal,  "y" =external
(5 bar/control edge) ET = "x* = internal, "y* = internal
Size 10 = "x“=external, "y“=internal
ize
40 I/min? 40 Supply voltage of the electronics
55 I/min® =55 G24 = +24 V direct current
70 I/min? =70 2X = Component series 20 to 29
85 I/min? -85 (unchanged installation and connection dimensions)
Size 16 Flow characteristics
90 I/min? =90 M Progressive with linear fine control (up to 20 %)
120 I/min? =120 P= Inflected characteristic curve, linear (inflection at 40 %)
150 I/min2) =150 L Linear
200 I/min® =200
Size 25
300 I/min? =300
370 I/min® =370
Size 27
430 I/min " 3) =430
1) Size 27 is the high-flow version of size 25, the
connection bores P, A, B, T are designed with
@32 mm in the main stage. In the manifold, ports

P, A, B, T can be drilled with max. @30 mm

in

deviation from standard ISO 4401-08-08-0-05.

Thus, the valves allow for higher flow
values Q, : Qg

2 Qy: Flow characteristics "P"

3 Qu: Flow characteristics "M" or "L"
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Structure
The valve consists of 3 main assemblies:

— Pilot control valve (1) with control spool and bushing,
return springs, double stroke solenoid and inductive
position transducer

— Main stage (2) with centering springs and position feed-
back

— Integrated control electronics (3)

Functional description

In the integrated electronics, the specified command val-

ue is compared with the actual position value of the main
stage control spool. In case of control deviations, the double
stroke solenoid is activated which adjusts the pilot control
spool due to the changed magnetic force. The flow released
through the control cross-sections causes the displacement
of the main control spool, the stroke/control cross-section of
which is controlled proportionally to the command value. If
the command value is 0 V, the electronic controls the control
spool of the main stage in the center position.

The pilot control valve is supplied with the pilot oil either in-
ternally through port P or externally through port X. The re-
turn to the tank can be implemented internally via port T or
externally via port Y.

If deactivated or in case of no release, the pilot control valve
is undefined in P-B/A-T (preferred) or P-A/B-T, the main
stage can be completely controlled.
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Symbols

Type ...-3X... G/1G Symbol, detailed
Ny N (pilot oil supply and pilot oil drain external)

Type ...-3X...E... G/IG

|

o <
(9

Type ...-3X...ET ...

1 Main valve

N I .
ap> | /X iZI b 2 Pilot control valve

Type ...-3X...T... G/]G

Test and service devices

- Type VT-VETSY-1 service case with test device, see RE 29685
— Measuring adapter 11P+PE type VT-PA-1, see RE 30067
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general
Type Spool valve, pilot operated
Actuation Directional control valve size 6 - OBE, with position controller for

pilot control valve and main stage

Type of connection

Subplate mounting, porting pattern according to ISO 4401-...

Installation position Any
Ambient temperature range °C|-20...+50
Weight kg | Size 10 8.0 Size 16 10.4 Size 25 18.2 |Size 27 18.2

Vibration resistance, test condition

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

hydraulic (measured with HLP 46, 9, =40°C +5°C

)

Hydraulic fluid

Hydraulic oil according to DIN 51524...535, other media upon request

Viscosity range  recommended mm&/s | 20...100
max admissible mm&/s | 10...800
Hydraulic fluid temperature range °C|-20...+65

Maximum admissible degree of contamination of the
hydraulic fluid
cleanliness class according to ISO 4406 (c)

Class 18/16/131

Flow direction

According to symbol

Rated flow at Size 10 Size 16 Size 25 Size 27
Ap =5 bar per edge ymin| 40| 55| 70| 85 | 90 [120[150[200] 300 | 370 430
Max. operating ~ Ports P, A, B
pressure external pilot oil supply bar 350 350 350 350
Ports P, A, B
internal pilot oil supply bar 250
Ports T, X, Y bar 250
Min. pilot oil pressure "pilot control stage" bar 10
Q I/min 170 450 900 1000
Q, pilot control valve I/min 8 24 40 40
Zero flow pilot control valve at 100 bar cm3/min <180 <300 <500 <500
Zero flow main stage at 100 bar cm3/min| <400 | <600 <1000 <1000 <1000
static / dynamic
Hysteresis % | <0.1 hardly measurable
Manufacturing toleranceQ, .. % |< 10
Actuating time for signal step 0...100% 12 15 23 23
(at X =100 bar) 0..10% 6 7 10 10
Actuating time for signal step 0...100% 40 50 90 90
(at X =10 bar) 0..10% 20 20 30 30

Switch-off behavior

after electrical shut-off: Pilot control valve not defined in P-B/A-T or P-
A/B-T, main stage can be completely controlled (PB/AT or PA/BT)

Temperature drift

Zero shift <1% at AT=40°C

Zero compensation

ex factory +1%

) The cleanliness classes specified for the components must be complied with in hydraulic systems.
Effective filtration prevents faults and at the same time increases the service life of the components.
For the selection of the filters, see technical data sheets RE 50070, RE 50076 and RE 50081.

5
2 Flow with different Ap @, = Qyory* /-5
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Technical data

electric, control electronics integrated in the valve
100 ED, max. power consumption 30 VA (24 V=)
IP 65 according to DIN 40050

Plug-in connector,

Relative duty cycle %

Protection class

Port 11P+PE Data
Supply 2) +24 V=_ . fuse protection 2.5 A (output stages)
24 V=" 0 V power ground
31 =] +24 V=__ Signal part

ov Signal ground
Input signal 4 Un . . .
+10V Uy } Differential amplifier, B, = 100 kQ
Actual value signal (LVDT) [6] 10 V=, R, =1kQ

0V, reference point
Release input >8.5Vto24 V= (max. 40 V=)

R =10kQ

Messages 5

Acknowledgement release +24 V=
Error message: no error +24 V=

Protective earthing conductor

@EH

Connect only if 24 V = system transformer
does not comply with standard VDE 0551

Electromagnetic compatibility
tested according to

EN 61000-6-2: 2005-08
EN 61000-6-3: 2007-01

V24 V= _-min. 21 V=
—max. 40 V=

2 Ug (pin 1) = output stage supply
—valve "OFF*“ <13.4 V=
-valve "ON" >16.8 V=
no error message (pin 11)

% Ug (pin 9) = electronics supply
—valve "OFF*“<16.8 V=
error message (pin 11)
—valve "ON“ >19.5 V=
no error message (pin 11)

4) inputs: voltage resistant up to max. 50 V

5 Messages are loadable with max. 20 mA
and short-circuit proof against ground

Note

Pilot operated 4/3 directional control valves fulfill their func-
tion only in active closed control loops and do not have a
secured basic position when deactivated. Therefore, "addi-

tional isolator valves" are required in many applications and

must be taken into account for the On/Off series.

11P+PE
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Electric data, see page 6

38

APBT

1 Control

2 Provided by the customer
3 Mating connector

4 Valve

5 Contact surface

6 Provided by Rexroth

Technical notes for the cable

Version: — Multi-wire cable
— Litz wire structure, very fine wires
according to VDE 0295, class 6
— Protective earthing conductor, green-yellow

— Cu shield braid

Type: - e.g. Oilflex-FD 855 CP

(company Lappkabel)
Number of - Depends on the valve type,
wires: connector type and signal assignment
Line @: - 0.75 mm? up to a length of 20 m

1.0 mm?2 up to a length of 40 m
Outer @: - 9.4..11.8 mm - Pg11

12.7...13.5 mm - Pg16

Note

Electric signals taken out via control electronics (e.g. actual
value) must not be used for the deactivation of safety-
relevant machine functions!

(See also the European standard "Safety requirements for
fluid power systems and their components - Hydraulics",
EN 9821!)
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Block diagram/Pinout
version B5: Ug +10 V

2.5 AF

Output stage
supply

Enable

iy

1
1
I
! . | )/
S LILoglc ! ! @__ﬁ LVDT signal
(A S . 1 ! 7 OV..£10 V| (test)
1 1 I—-)/—
i f:gz: bc e _I L——————————————————;—)& R;zlease aticknowl-
edgemen
i ‘| 10 +24V = <0,5A 9

Electronic supply

V}
o
i
7

A I A
] 1
i i i L 0™ 2av Error message
| H |'I R
1
V= +( b ! J i:l' Protective earth-
ref. 0 - i ! ing conductor
2 asval— 4 i S
3signa| m=(0...x10V[ === > i kUs
( | =& —
4 B LZ_!____J L -
| li-
%_} LI
1
| | Input Valve
| | / signal position
e I A IR AB
s ! ;ﬁl U-U;>0V :__:__PT
! HRV
U : -
-——A B —-——=
I I
—(_E'—l U-U=0V ]| || 1
PT
s AB _____.
U 4/3 directional control valve U,-Ug<OV I:ZL_.:__.:
PT
Pin assignment 11P+PE
version B5: Ug +10 V I‘ ———————————
(R=100kQ)  ______________ - Valve
o t24V= // \ | =1 +24V =
» |
UB{- OV :/ I e - 2 0 V
T ' \
- /
) ~2av= 0" II |l C| |=3 Release input
_ +10 V(Signal) J | . -1
T AY
r— UE{ 0 V (Signal) / | ) 100 k Differential amplifier
- I / c||m
1
- I / ¢l |ms | 0...+10V LVDT signal
<= Test { [ / oV
o 4 / C| |m=7 1 Internal
24V = / / ol e s y
Logic  © | ] C essage
o t24V= ] | ¢l =9 +24V =
| ] ~
—> US{- oV L | =t ov
| 7
24V = L . L
-] -
Logic || // ( Message
H L e -
=l Protective earth- AV C SL 4_1_

ing conductor
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Flow - signal function Q="1(Up)

Flow characteristics M Flow characteristics P
Q(%) Q(%)
10017 P-A 100 P-A
SOij] /—1B-T(1:1) 80 B-T (1:1)
60— =— . 60
|~ B-T(2:1) / BT (2:1)
40 7 40 /
20—/ 20 / 10 % O
10 -8 6 -4 2 | L 10 -8 6 -4 -2 |-l ]
2 4 6 8 10Upe(V) _ T =mY 5 4 6 8 100,:(v)
// 20 ot 10 % Oy v, 20 .
A 4 ,/ 40
— —760 / 60
v —1-80 80
L0 100
Q(%) Q(%)

Flow characteristics L

Q(%)
100
(I P-A
80— /= /| B-T (1:1)
/
60— Iﬂ] // B-T (2:1)
40 // -
201/
10 -8 -6 -4 -2
%z 4 6 8 10 Ups(V)
7 20
/ 40
/= |60
V I [
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Characteristic curves (measured with HLP 46, 9, = 40 °C+5°C)

Pressure gain A = f (Uy)

App-s ) Appg (%pe)
/D 100
N //
80 /
60 /
G/|G 40 /
N/ N
Al B ot/
W W | 4
a r X l<] —— U
— —t -Ug(%)-4 -3 -2 -1 1 2 3 4U(%
P_'—T Yixi/ b e (%) / 2% e (%)
re(N)— /-0
A // -60
-80
4
— -100
Apag (% pe)

Step function 0 — 100%

Size 10 Size 16 Size 25/27
100 100 | 100
75 S 75 WA 75
S
- K/ /S - Rf /S -
g vl [ S uf|f 1 g
~ S N ~ ~ ~
% 50 YA AS 5 50— SfR % 50
2 / 2 25
0 0 0
0 5 10 15 o 10 20 30 0o 10 20 30

ms ms ms
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Characteristic curves (measured with HLP 46, 9, = 40 °C+5°C)

Bode diagram

Size 10 A

dB
2+ Psyst. = 100 bar +-¢
2] s | ||t [
I S A I I DR Bih P\ \3\:.\,___
el N4 e e oo
-6+ 1180
81 +100% — 42Hz T160
-10+|+ 5% —= 79Hz -+140
+ 1% —=103 Hz S 4120
+100
+80
+60
140
+20
0
40 60 80100 200 300 f (Hz)
Size 16
L )
B 51 1o
0 -
1
21 | _3dB| | T
-4t 1200
-6+ 1180
-8T/+£100% —= 42Hz 1160
-10+|* 5% —= 80Hz +140
+ 1% —100 Hz 1120
_|—>—>_/~0—>100% 1100
o T _--80
+60
T 1T 140
|~ 420
0
1 2 4 6 810 40 60 80100 200 300 f (Hz)
Size 25/27 A B
24 1-0
0 'T"‘-L-N..l
2T | _-3dB 4: -7
-4+ +200
-6+ 4180
-8T( £100% — 35Hz 1160
-10+|* 5% —= 53Hz +140
+ 1% — 60Hz 1120
_|—>—>_/~0—>100 % 1100
e *--80
+60
T 4; I - L) e —— Amplitude
24 --(2)0 —— Phase

1 2 4 6810 20 40 6080100 200 300 f (Hz)
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Unit dimensions size 10 (dimensions in mm)

© 00 N O OB WOWN =

3 1 2 9

\we ] y
\

206

105

77 70 5

U1\

[/7]0,01/100

Rzmax 4

Required surface quality
of the valve mounting face

72

Pilot control valve 10 Machined valve mounting face, porting
0O-ring 9.25x1.78 (ports P, A, B, T) pattern according to ISO 4401-05-05-0-05
Integrated electronics Deviating from the standard:

. ports P, A, B, T, T1 & 10.5 mm
Main valve )

. . . Subplates, see technical data sheet RE 45055

Inductive position transducer (main valve) (separate order)
Nar-ne plate Valve mounting screws (separate order)
O-ring 12x2 (ports P, A, B, T, T1) The following valve mounting screws are recommended:
O-ring 10x2 (ports X, Y) 4 hexagon socket head cap screws
Mating connector not included in the scope of delivery, ISO 4762-M6x40-10.9-N67F82170
see technical data sheet RE 08008 (separate order) (galvanized according to Bosch standard N67F82170)

tightening torque M, = 11+3 Nm
Mat. no. 2910151209
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Unit dimensions size 16 (dimensions in mm)
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3

47 ) \

220

30

77

T
2

96

Pilot control valve

O-ring 9.25x1.78 (ports P, A, B, T)
Integrated electronics

Main valve

Inductive position transducer (main valve)
Name plate

O-ring 23x2.5 (ports P, A, B, T)

O-ring 9x2 (ports X, Y)

Mating connector not included in the scope of delivery,
see technical data sheet RE 08008 (separate order)

© 00 N O OB~ W NN =

[/7]0,01/100

Rzmax 4

Required surface quality
of the valve mounting face

10 Machined valve mounting face, porting
pattern according to ISO 4401-07-07-0-05
Deviating from the standard:
ports P, A, B, T & 20 mm
Subplates, see technical data sheet RE 45057
(separate order)
Valve mounting screws (separate order)
The following valve mounting screws are recommended:
2 hexagon socket head cap screws
ISO 4762-M6x45-10.9-N67F82170
(galvanized according to Bosch standard N67F82170)
tightening torque M, = 11+3 Nm
Mat. no. 2910151211
4 hexagon socket head cap screws
ISO 4762-M6x40-10.9-N67F82170
(galvanized according to Bosch standard N67F82170)
tightening torque M, = 50+10 Nm

Mat. no. 2910151301
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Unit dimensions size 25/27 (dimensions in mm)

N o oA W=

©

95 46
[=2]
Q —
(=]
LN
o~
. 5= o
ol 9 s
n
<
/ 77
/
5
194 10
20

PO, @f ey
T . P

Yy |

13

118

Pilot control valve

O-ring 9.25x1.78 (ports P, A, B, T)

Integrated electronics

Main valve

Inductive position transducer (main valve)

Name plate

O-ring (ports P, A, B, T)

Size 25: 28x3

Size 27: 34.6x2.62

O-ring 15x2.5 (ports X, Y)

Mating connector not included in the scope of delivery,
see technical data sheet RE 08008 (separate order)

[/7]0,01/100

Rzmax 4

Required surface quality
of the valve mounting face

10 Machined valve mounting face, porting
pattern according to ISO 4401-08-08-0-05
Deviating from the standard:
size 25: Ports P, A, B, T @ 25 mm
size 27: Ports P, A, B, T @ 32 mm

Subplates, see technical data sheet RE 45059

(separate order)

Valve mounting screws (separate order)
The following valve mounting screws are recommended:

6 hexagon socket head cap screws
ISO 4762-M12x60-10.9-N67F82170
(galvanized according to Bosch standard N67F82170)
tightening torquesize 25 M, = 90+30 Nm,
size 27 M, = 9015 Nm

Mat. no. 2910151354
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Notes
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Notes

Bosch Rexroth AG © This document, as well as the data, specifications and other information
Hydraulics set forth in it, are the exclusive property of Bosch Rexroth AG. It may not
Zum Eisengief3er 1 be reproduced or given to third parties without its consent.

97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Phone +49 (0)9352/18-0 ments concerning a certain condition or suitability for a certain application
Fax +49 (0) 93 52/ 18-23 58 can be derived from our information. The information given does not
documentation@boschrexroth.de release the user from the obligation of own judgment and verification. It
www.boschrexroth.de must be remembered that our products are subject to a natural process of

wear and aging.



Electric Drives Linear Motion and Rex rot h
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4/3-way servo solenoid directional  re200ss11010 115
control valves, pilot operated, rieplaces: 01.09
with electrical position feedback

and on-board electronics (OBE)

Type 4WRLE 10...35, symbols V/V1

Sizes (NG) 10, 16, 25, 27, 35

Unit series 3X

Maximum working pressure P, A, B 350 bar (NG27: 280 bar)
Nominal flow 40...1000 I/min (Ap = 10 bar)

——
Type 4WRLE 10...35

List of contents Features
Contents Page - Pilot operated 4/3-way servo solenoid directional control
Features 1 valves NG10 to NG35
Ordering data o - Pilot valve NG6, with control piston and sleeve in servo
quality, actuated on one side, 4/4 fail-safe position when
Symbols 3 .
. . . switched off
Testln.g and S?N'Ce PTqU|pment 3 _ Control solenoid with electric position feedback and
Function, sectional diagram 4 on-board electronics (OBE), calibrated at the factory
Control oil supply 5~ Main stage in servo quality with position feedback
Technical data 6and7  _ Flow characteristic
Electric connection 8 * M = Progressive with fine metering notch
Technical notes on the cable 8 * P =Non-linear curve
. e L =Linear
On-board electronics 9and 10

Characteristi 1andi2 Electrical connection 6P+PE
.ara.c ens .IC curves an Signal input of differential amplifier with interface
Unit dimensions 1310 16 A1 +10 V, or interface F1 4...20 mA (Rsh = 200 Q)

For information regarding the available spare parts see:
www.boschrexroth.com/spc
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I I I
4WRL | E —3X/ G24 KO M
] ] ]
With on-board Further information
electronics =E in plain text
Sizes =10 Seal material
=16 M= NBR seals,
=25 suitable for mineral
=277 oils (HL, HLP)
=352 to DIN 51524
Control spool symbols Interface for trigger
B, . glectronlcs
. Al = Setpoint input £10 V
4/3-way version lalo]b] F1=  Setpointinput 4...20 mA
PIT! Electrical connection
—V. V1 KO = without plug-in connector,
|XX ) || ) X|' ’ with plug to
. DIN 43563-AM6
‘liv'thA”C:) BoT Q2 Order plug-in connector separately
. ST
= : B O:/Z AT OV/ Control oil inlet “x”
— — control oil return “y”
Nominal flow rate . No desig. = “X” = external “y” = external
at 10 bar valve pressure difference - “X" = internal  “y” = external
(5 bar per metering notch) ET = “X" internal  “y” = internal
zl(galjr(r:ins) =40 = “X” = external “y” = internal
55 |/min% ; 55 Power supply of trigger electronics
70 I/min3 =70 G24 = +24 V DC
85 I/min¥ =85 3X = Unit series 30 to 39
NG16 (installation and connection dimensions unchanged)
90 I/miq3)4) =90 Flow characteristic
128 :;m!ns) f 128 M= Progressive with linear fine metering
min B P= Non-linear curve, linear (kink at 40 %)
200 I/min¥ =200 L Linear
NG25
I/min?3) =300
ggg ém:gg =370 ) NG27 is a high-flow version of NG25, ports P, A, B and T have
NG27 @ 32 mm in the main stage. Contrary to standard
430 Vmin 14 =430 ISO 4401-08-08-0-05, ports P, A, B and T may be drilled to
NG35mm - max. @ 30 mm in the control block. These valves therefore
offer higher flow rates Q, : Q
1000 I/min24) = 1000 9 A B

2 NGS5 is a high-flow version of NG32, ports P, A, B and T have
@ 50 mm in the main stage. Contrary to standard
ISO 4401-10-09-0-05, ports P, A, B and T may be drilled to
max. @ 48 mm in the control block. These valves therefore

offer higher flow rates Q, : Qg
% Qy: Flow characteristic “P”
4 Qy: Flow characteristic “M” or “L”
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Symbols
AB
M: Progressive with fine metering | P: Non-linear, linear (40 %) L: Linear
P'T
ol 0l 0l
HX] - = | = = | -
X ~20% X 40% [X] ’
~20% _1A0%]|
\ \ !

Testing and service equipment

— Service case type VT-VETSY-1 with test device, see data sheet 29685
— Measuring adapter 6P+PE type VT-PA-2, see data sheet 30068
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Construction
The valve consists of three main assemblies:

— Pilot valve (1) with control spool and sleeve, return springs,

control solenoid and inductive position transducer

— Main stage (2) with centering springs and position feedback

— On-board trigger electronics (3)

3

1 Pilot valve
2 Main stage

3 Trigger electronics

vV A
TV
A

Functional description

When the control solenoid is not actuated, the control
spool is held by springs in the fail-safe position, and the
main stage spool remains in spring-centered offset position
at 1...6 % of the stroke in the direction P-B/A-T.

In the on-board electronics, the pre-defined setpoint is
compared with the actual value for the position of 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. The flow released through
the control cross-sections causes the main control spool to
move. The stroke/control cross-section of the main control

spool is controlled proportionately to the setpoint. If the input

setpoint is 0 V, the electronics move the main stage control
spool to mid position.

The control oil is conveyed to the pilot valve either internally
via port P or externally via port X. The oil returns to the tank
internally via port T or externally via port Y.

A

A AV
V X Y
B

Power failure

In the event of a power failure or an open circuit, the
on-board electronics cut off the electricity to the control
solenoid and the pilot spool moves to the fail-safe position,
relieving the control oil chambers of the main stage.

The main stage control spool is held by springs in the offset
position.
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Control oil supply
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The pilot valve can be supplied both via ports X and Y
(externally) and via the main flow channels P and T.

NG10, 25, 27, 35

Type...-3X... G./|G

Type...-3X...E... G/1G

o
-
=_]

Type...-3X...ET...

(9
o)

Type...-3X...T... G/IG

4
a%N /me
pl T X!

No designation = “X” = external “y” = external
E= “X” = internal “y” = external
ET = “X” = internal “y” = internal
T= “x” = external “y” = internal

NG16

Symbol in detail
(external control oil inlet and outlet)

F’er'_"*_\_”_ﬂ ______ Y
I Lo
|| g A | | | Mainvalve
| pele e M |

. P[] L
| TV—/——1 |
| P T
| : AB !Z : | Pilot valve
! i aW\JTLIX 0 ) b | |
!__I___T_____E:ZT—____;_______L_J
Important

Hydraulic symbols are largely derived from the symbols

of the switching valves. 4/3-way servo solenoid directional
control valves (pilot operated) do not have a closed mid
position when switched off! They only perform their function
in an active, closed control loop, even if the pilot valve
features a fail-safe 4th position. See technical data for
details on “switch-off behavior”.
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General
Construction Spool type valve, pilot operated
Actuation Servo solenoid directional control valve NG6 OBE, with position controller

for pilot valve and main stage

Type of mounting

Subplate, mounting hole configuration NG10...35 to ISO 4401-...

Installation position Optional
Ambient temperature range °C | -20...+50
Weight kg|NG10 87 |[NG16 106 |NG25 184 |NG27 184 |NG35 81

Vibration resistance, test condition

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

Hydraulic (measured with HLP 46

9 =40°C £5°C)

> ol T

Pressure fluid

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

Viscosity range recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+70

Maximum permissible degree
of contamination of pressure fluid
Purity class to ISO 4406 (c)

Class 18/16/131

Flow direction See symbol
Nominal flow at NG10 NG16 NG25 NG27 NG35
Ap = 5 bar per notch? Umin [40|55] 70|85 | 90[120[150200] 300 | 370 430 1000
Max. Ports P, A, B
working External control oil inlet  bar 350 350 350 280 350
pressure poris P, A, B

Internal control oil inlet bar 250

Ports T, X, Y bar 250
Min. control oil pressure
in “pilot stage” bar 10
Qhnax I/min 170 450 900 1000 3500
Qy pilot valve I/min 4 12 24 24 40
Nominal flow of pilot valve
at 100 bar cm¥min <180 <300 <500 <500 <900
Nominal flow of main stage
at 100 bar cm¥min | <400 | <600 <1000 <1000 <1000 <6000
Static/Dynamic
Hysteresis % | <0.1, scarcely measurable
Manufacturing tolerance for Q. % | =10
Response time for signal 0...100% 25 26 32 32 90
change (at X = 100 bar) 0..10% 14 15 18 18 40
Response time for signal 0...100% 85 80 120 120 350
change (at X = 10 bar) 0..10% 50 30 50 50 150

Switch-off behavior

After electrical switch-off: Pilot valve in fail-safe
Main stage moves to spring-centered “offset position”: 1...6% P-B/A-T

Thermal drift

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

Zero adjustment

Factory-set +1%

) 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.

For a selection of filters, see www.boschrexroth.com/filter.

2) Flow rate at a different Ap Q=

.
nom

Ap,

35
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Electric pilot valve NG6, trigger electronics integrated in the valve

Cyclic duration factor % | 100 ED
Degree of protection IP 65 to EN 60529 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Power supply 24V DC,,
Terminal A: min. 21 V DC/max. 40 V DC
Terminal B: 0 V Ripple max. 2V DC
Max. power consumption 40 VA
External fuse 2,5A;
Input, “Standard” version Differential amplifier, R, = 100 kQ
Terminal D: Uy 0..x10V
Terminal E: ov
Input, “mA signal” version Burden, Rsh = 200 Q
Terminal D: Ip_¢ 4...(12)...20 mA
Terminal E: I, ¢ Current loop /,_ feedback
Max. differential input voltage D-B } max. 18 V DC
atoVv E-B '
Test signal, “Standard” version LVDT
Terminal F: Uy 0.x10V
Terminal C: Reference 0 V
Test signal, “mA signal” version LVDT signal 4...20 mA at external load 200...500 Q max.
Terminal F: Io_ 4...20 mA output
Terminal C: I_ Current loop I-_¢ feedback
Protective conductor and screen See pin assignment (CE-compliant installation)
Calibration Calibrated at the factory, see valve characteristic curve
Electromagnetic compatibility EN 61000-6-2: 2005-08
tested according to EN 61000-6-3: 2007-01
Version A1: Standard Version F1: mA signal
Supply 24V = c - Supply 24V = c -
Signal _0...x10V__ [ﬂ — g j@'“@ Signal 4..20mA _ — Lodi 4@“@
" LVDT Sign.|| Stage e Vol Stage
LVDT ,0...x10V__ _ |l sin 10V LvDT g.20mA ___ | Voo 10V
signal 4 signal A
NG6/10 NG6/10
| ___|stroke | _[stroke
1l sign. \/ Il sign.
Mainst Mainst
ainstage / N alnstage PA
]
PB PB 1 sign.
-10V...0..+10V DC/DC 4..12...20 mA DC/DC

LVDT signal: +10 V

Important

Pilot operated 4/3-way servo solenoid directional control
valves only perform their function in an active closed control
loop and do not have a fail-safe position when switched off.
For this reason, many applications require the use of
“external check valves”, which must be taken into account
during the On/Off switching sequence.

LVDT signal: +10 V
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For electrical data, see page 7

== >

24V=

APBT

1 Control

2 Provided by customer
3 Plug-in connector

4 Valve

5 Connecting surface

6 Provided by Rexroth

Technical notes on the cable

Version: — Multi-wire cable
— Extra-finely stranded wire
to VDE 0295, Class 6
— Protective conductor, green/yellow
— Cu braided screen
Types: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve,
plug types and signal assignment
Cable @: - 0.75 mm? to 20 m length
1.0 mm? to 40 m length
Outside @: - 9.4...11.8 mm - Pg11
12.7..13.5 mm - Pg16

Note

Voltage supply 24 VDC, .,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF” takes place internally.

In addition, with the “mA signal” version:

I 23mA - valve is active

In ¢ =2mA - valve is deactivated.

Electrical signals emitted via the trigger electronics
(e.g. actual values) must not be used to shut down safety-
relevant machine functions!

(See European Standard, “Technical Safety Requirements
for Fluid-Powered Systems and Components — Hydraulics”,
EN 982.)
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Block diagram/pin assignment
Version Al: Uy  #10V

Power supply

Supply zero

Reference zero*

p

ifferential
amplifier

.
(*

lll— -

m

B

Up 0...210V

1
i 0...x10V Actual value

N_#
! = Protective conductor
\— Screen

Setpoint

* Do not connect to supply zero!

10 k |—<7110 v LVDT signal

4/3-way
Signal servo solenoid
9 directional
control valve
AB
gy | LI
0.+10V | f-—t-- PT
__A B -
s E Upe P i
0 __ __!
U PT
TR —
o ey XL
S 4/3-way servo solenoid PT
U directional control valve
Pin assignment 6P+PE
Version Al: Uy  £10V
(R =100 kQ)
r Valve
T w24V= /7y ¢ A +24V =
([ 7 \ ~
— Us {_ oV I P B o0V
° 7 T \S
. / | p C ov 0 Vinternal
® . ] ] ) 1 (reference zero)
~ +10 V(Signal) | | . D 00Kk
° 1 1 \S Differential
Test i
<= ) U {= 0 V (Signal) " ’/ C E 00K amplifier
| ! F
l / r'd
! . C
|
\ c
A

Protective
conductor

—

.||_4
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Block diagram/pin assignment
Version F1: I ¢ 4...12...20 mA

+UB

+15 V=

.. 25A

){//_’:'% Power supply
I
I ov Supply zero

] —1f5 (\)/: =
2 retr. (e

[

Pin assignment 6P+PE
Version F1: I ¢ 4...12..20 mA

4/3-way servo solenoid
directional control valve

—L .
= Protective conductor

\
1
A i
B )xl |
c fi— TFC L oop
Rsh Db i1 —
2000 _E K| 1 Tp-g4...20 mA
)I |\____ rr)
. . F [ —
Differential
amplifier 44_,_20 mA L >: : Ir_c 4...20 mA Test
L N <
(oY}

Screen
4/3-way
Signal servo solenoid
9 directional
control valve
| __AB
D-E ! !
12..20 mA l--Ej]—--'
PT
o in
D-E [
1 1
12 mA PT
/ AB
" \Va
4...—?2EmA ——-:——-:
PT

Io_g = 2 mA: valve inactive

(Rsh =200 Q)
r Valve
CEEVET 70 | |=n +24V =
A d 7 \ \
— Us { 0V / | P B ov
A4 T I \
_____ ) II I p c 100
L - | ] N 5 ksh=20001
— P N r'd °
| A d T T A
<= Test i i I —>I=4...20mA{ -— out ! ID - E [j/
Sl o t + 6 ¢
Rsh:é(())é)é) | N { ! p F_ _4..20mA XQ Voltage
(max. ) d o N < o - LVDT signal
===l Protective E______L/// C 1

conductor
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Characteristic curves (measured with HLP 46, 9, =40°C%5°C)

Flow rate — signal function Q=1(Uyp)

Q=1(lpp)
Flow characteristic M Flow characteristic P
1%(%) 1Qo(%)
P-A . ' P-A
801 T A B1(1:1) ffl'/brated 80 B-T(1:1)
Ly - 60
fg Pralay 40 / B-T(2:1)
40 /7
) 20 // (V)10 5 %6 4 3 !;l SO
-Upe(V)-10 -8 -6 -4 -Z,V‘é =Up -10 -8 -6 -4 - \z =]
3 3 . 11 ="V 2 4 6 8 10Upe(V
// 20 4 6 3 10UD E(V) W ,A 20 o] DE( )
A/ 40 / 40
// /l
—-60 -60)|
» f-so 80
Y 100
Q(%) Q(%)
off ] version off ] Yersion
<2mA4 12 20 [Io£(mA)| <2mA4 12 20 [Io£ (A)]
Flow characteristic L
Q(%)
100—— e
80— = B-T(1:1)
GO—D;H 4
V4 B-T(2:1)
40 / -~
20 /
~Upe(V)-10 -8 -6 -4 -2
FEEEE LN
gran
— 160
7
S X _Ls
L[ Y00
Q(%)
off ] yersion
<2mA4 12 20
Pressure gain Apg—sn(%pr)
100
Apa-s 80
® 60
40
e 20
n/n
AlB Upe(%) -4 3 2 -1 1 2 3 4Ups(%)

-100
Apg_on(%pp)
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Characteristic curves (measured with HLP 46, 9, = 40°C %5 °C)

Bode diagram

NG10
A
5 B
24 ps = 100 bar 1o 1o
0
-2 T 1T
4] 1200 1200
-6 1180 1180
-8 1160 1160
-10- 1140 1140
1120 1120
1100 +100
A 180
160 +60
“—T-140 T340
120 120
0 0
1 10 20 40 6080100 200 300f (Hz) 1 10 20 40 6080100 200 300f (Hz)
Amplitude == === Amplitude = ==
Phase —_— Phase —_—
NG25/27 NG35
%dB A
21 ps = 100 bar to 21 ps = 100 bar 1o
0 =S ==~ 0 e~
~ ~ ~ “s\
2 B gjr“g B I 21 ,7\?4, Sl T
-4 N N 1200 -44 . N 1200
-6+ 2 < 1180 -6+ \\’ooo g 4180
-84 \# 1160 -84 ol N 1160
104 N 1140 104 \ kY 1140
S 1120 A 1120
| | 1100 // 1100
T 180 N s | 1] t80
160 S | » 160
—— “TT°3140 —- T 1T T 140
/ 720 Ik
0 0
1 10 20 40 6080100 200 300f (Hz) 1 10 20 40 6080100 200 300f (Hz)
Amplitude == == = Amplitude = = —

Phase — Phase —
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Unit dimensions NG10 (dimensions in mm)
3
\ 210 41 46
\
N
------------- E < 5
D _
g -b_ N
=
T s LI ]
44
;_',,‘ .-;:."_L"l— _F_a
| T :
33 102 8
/ 77 \\ 167 \\ \ 70 5
5 8 7 6 4
[£7]0,01/100 ]
Rzmax 4
104 10

_ L_[G

@;

&%
N

y
X A B Y

Q |_-_T-_@-_ -\'I'_‘I-_'

| <

o % %

1 Pilot valve

2 O-ring 9.25 x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring12x 2 (ports P, A, B, T, T1)

8 O-ring 10 x 2 (ports X, Y)

Required surface quality
of valve mounting face

9 Plug-in connector not included in delivery,
see data sheet 08008 (order separately)

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-05-05-0-05
Deviates from standard:
Ports P, A,B, T, T1 @ 10.5 mm
Minimum thread depth: Ferrous metal 1.5 x @
Non-ferrous 2 x &
Subplates, see data sheet 45055 (order separately)
Valve fastening bolts (order separately)
The following valve fastening bolts are recommended:
4 cheese-head bolts ISO 4762-M6x40-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 11+3 Nm
Material no. 2910151209
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Unit dimensions NG16 (dimensions in mm)
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17 \ 210

\ 46
Y !
|
o
2
' &
I -y
------------- g == 2
| __3_
é = 7 ~_] .
T | (e
IR %
1 o \/
'''' T === TV s
=== I RN
~— ! ! AL, 11 1 —_— \
g \ ¥ 1 %
25 23 m
30 / 150 | 9
77 l 225 \
/ [ 302 | \
5/ [ ] | \
8 7 6 4 5100170 |
152 10 Rzmax 4
26

4|13
@
&
i

96

1 Pilot valve

2 O-ring 9.25x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring 23 x 2.5 (ports P, A, B, T)

8 O-ring 9 x 2 (ports X, Y)

Required surface quality
of valve mounting face

9 Plug-in connector not included in delivery,
see data sheet 08008 (order separately)

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-07-07-0-05
Deviates from standard:

Ports P, A, B, T @ 20 mm
Minimum thread depth: Ferrous metal 1.5 x @
Non-ferrous 2 x @

Subplates, see data sheet 45057 (order separately)

Valve fastening bolts (order separately)

The following valve fastening bolts are recommended:

2 cheese-head bolts ISO 4762-M6x45-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 11+3 Nm

Material no. 2910151211

4 cheese-head bolts ISO 4762-M10x50-10.9-N67F821 70
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 50+10 Nm

Material no. 2910151301
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Unit dimensions NG25/27 (dimensions in mm)

3
64 \ 210 46
\ .
\ ( |
S
1 1
N
] S A 5
(o]
N
o
[/710,017100
Rzmax 4
Required surface quality
i | of valve mounting face
o | |
' X A B ' , : .
| AEP— __@ __@ | 9 Plug-in connector not included in delivery,
i é . | @| see data sheet 08008 (order separately)
' N @ E: 10 Machined valve contact surface, mounting hole
FA G2 TF6 F3Y :
r = 22 - configuration according to ISO 4401-08-08-0-05
Deviates from standard:
NG25: Ports P, A, B, T @ 25 mm
1 Pilot valve NG27: Ports P, A, B, T @ 32 mm
. Minimum thread depth: Ferrous metal 1.5 x @
2 g rlgg 9.(;25|x 1.78.(ports P,A,B,T) Non-ferrous 2 x &
h-board electronics Subplates, see data sheet 45059 (order separately)
4 Main valve ;
. . . Valve fastening bolts (order separately)
5 Inductive position transducer (main valve) The following valve fastening bolts are recommended:
6 Nameplate 6 cheese-head bolts ISO 4762-M12x60-10.9-N67F82170
7 O-ring (ports P, A, B, T) (galvanized in accordance with Bosch standard N67F82170)
NG25: 28 x 3 Tightening torque NG25 M, = 90+30 Nm,
NG27: 34.6 x 2.62 NG27 M, = 9015 Nm

8 O-ring 15 x 2.5 (ports X, Y) Material no. 2910151354
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Unit dimensions NG35 (dimensions in mm)
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49

29

370

225

203

1 Pilot valve

2 O-ring 9.25 x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring 53.57 x 3.53 (ports P, A, B, T)

8 O-ring 15 x 2.5 (ports X, Y)

L | W
\ 200
4
[/~710,01/100
Rzmax 4

Required surface quality
of valve mounting face

9 Plug-in connector not included in delivery,
see data sheet 08008 (order separately)

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-10-09-0-05
Deviates from standard:

Ports P, A, B, T @ 48 mm
Minimum thread depth: Ferrous metal 1.5 x @
Non-ferrous 2 x &

Subplates, see data sheet 45060 (order separately)

Valve fastening bolts (order separately)

The following valve fastening bolts are recommended:

6 cheese-head bolts ISO 4762-M20x90-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 450+110 Nm

Material no. 2910151532
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Notes
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© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgment and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



RE 29088/10.10 | 4WRLE 10...35

Notes

Hydraulics | Bosch Rexroth AG

Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 9352/ 18-0
Telefax +49 (0) 9352/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgment and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



Bosch Rexroth AG | Hydraulics

Notes

4WRLE 10...35 | RE 29088/10.10

Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgment and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.



Electric Drives Linear Motion and
and Controls Hydraulics Assembly Technologie

S

Rexroth
Bosch Group

1/16

. : 1 RE 29089/01.09
4/3-way servo solenoid directional Rcomoes, 01 08

control valves, pilot operated,
with electrical position feedback
and on-board electronics

Type 4WRLE 10...35, symbols E./W.

Sizes (NG) 10, 16, 25, 27, 35
Unit series 3X

Maximum working pressure P, A, B 350 bar (NG27: 280 bar)

Nominal flow rate 50...1100 I/min (Ap = 10 bar)

List of contents

Features
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Accessories, function, sectional diagram

Control oil supply

Technical data
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3
4
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8
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For information regarding the available spare parts see:
www.boschrexroth.com/spc

— Pilot operated 4/3-way servo solenoid directional control
valves NG10 to NG35, with approx. 20 % overlap

— Pilot valve NG6, with control piston and sleeve in servo
quality, actuated on one side, 4/4 fail-safe position when
switched off

— Control solenoid with electrical position feedback and
on-board electronics (OBE), calibrated at the factory

— Main stage with position feedback

— Electronically calibrated and compensated overlap

— Spool with linear travel, with anti-rotation element

— Flow characteristic
* S = Progressive
* NG16, 25 and 27 with load tap C1/C2

— For subplate attachment, mounting hole configuration NG10
to 1ISO 4401-05-05-0-05, NG16 to ISO 4401-07-07-0-05,
NG25/27 to 1ISO 4401-08-08-0-05 and NG35 to
ISO 4401-10-09-0-05

— Subplates as per Technical Data Sheet, NG10 RE 45055,
NG16 RE 45057, NG25/27 RE 45059 and NG35 RE 45060
(order separately)

— Plug-in connectors to DIN 43563-AM6,
see Technical Data Sheet RE 08008 (order separately)
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4WRLE 10...35 | RE 29089/01.09

I I I
— *
4WRL | E S | J—3X/G24 KO/A1| M
With on-board Further
electronics =E information
NG10 =10 in plain text
NG16 =16 M= NBR seals,
NG25 =25 sgitable fpr
NG27 1) =97 mineral oils
NG352 =35 (HL, HLP)
- to DIN 51524
Control spool symbols Ap E, E1 Interface for
trigger electronics
Al = Setpoint input 10 V
PT Electrical connection
=E (2), E1 (2) Ko = without plug-in connector,
e with plug to DIN 43563-AM6
Order plug-in
connector separately
rEZT Control oil supply “x”,
=W, Wi control oil return “y”
AB AB No desig. = “x” = external, “y” = external
]:m] E E= “X” = internal, “y” = external
et Lt ET = “X” = internal, “y” = internal
PT PT T= “x” = external, “y” = internal
=W (Z), W1 (2) Voltage supply of trigger electronics
Sl Al G24 = +24V DC
3X = Unit series 30 to 39
(installation and connection dimensions unchanged)
P P - -
c2 Q2 J= Overlap compensation signal
= E4 See characteristic curve range: +0.5 V
AB
AB Flow characteristic
PT PT Nominal flow rate at 10 bar valve pressure difference
=W4 (5 bar per metering notch)
AB AB NG10
?|2|E| TS ?E B 50 = 50 I/min
o P T 80 = 80 I/min
NG16
D Transitional symbols 180 = 180 I/min
NG25
With symbol E1, E1(Z), E4, W1(2), 350 = 350 I/min
W4:
NG27
P—>Aq, B-Taq/2 430 = 430 l/min ")
P—-B:q/2 A—>Tig, NG35
With load tap C1/C2 1100 = 1100 /min?

(NG16, 25, 27)

=Z

1 NG27 is a high-flow version of NG25, ports P, A, Band T 2 NG35 is a high-flow version of NG32, ports P, A, Band T
have @ 32 mm in the main stage. Contrary to standard
ISO 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 0, : Og

have @ 50 mm in the main stage. Contrary to standard
ISO 4401-10-09-0-05, ports P, A, B and T may be drilled to
max. @ 48 mm in the control block. These valves therefore
offer higher flow rates Q, : Oy
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4 x 1ISO 4762-M6 x 40-10.9-N67F82170

2910 151 209

2 x 1ISO 4762-M6 x 45-10.9-N67F821 70

2910 151 211

4 x 1ISO 4762-M10 x 50-10.9-N67F821 70

2910 151 301

6 x 1ISO 4762-M12 x 60-10.9-N67F82170

2910 151 354

Fastening bolts NG10

I_i NG16
NG25/27
NG35

6 x ISO 4762-M20 x 90-10.9-N67F821 70

2910 151 532

Plug-in connectors 6P+PE,
also see RE 08008

' I’! ;’i’*

KS 1 834 482 022
KS 1 834 482 026
MS 1834 482 023
MS 1 834 482 024
KS 90° 1 834 484 252

Testing and service equipment

— Test box type VT-PE-TB3, see RE 30065

Function, sectional diagram

— Test adapter 6P+PE type VT-PA-2, see RE 30068

Construction

The valve consists of three main assemblies:

— Pilot valve (1) with control spool and sleeve, return
springs, control solenoid and inductive position
transducer

— Main stage (2) with centering springs

and position feedback
— On-board trigger electronics (3)

Functional description

When the control solenoid is not actuated, the control
spool is held by springs in the fail-safe position, and

the main stage spool remains in its spring-centered mid
position.

In the on-board electronics, the pre-defined setpoint is
compared with the actual value for the position of 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. The flow released through
the control cross-sections causes the main control spool
to move. The spool stroke is controlled proportionately to
the setpoint of 0.5...10 V between 20...100 %. If the input
setpoint is <+0.5 V, the control spool is held in the spring-
centered, overlapped mid position.

7
A

X

B
1l
v

Y

A

P

\Y%

a c2

A AA
TV VvV

The control oil is conveyed to the pilot valve either internally
via port P or externally via port X. The oil returns to the tank
internally via port T or externally via port Y.

Power failure

In the event of a power failure or an open circuit, the
on-board electronics cut off the electricity to the control
solenoid and the pilot spool moves to the fail-safe position,
relieving the control oil chambers of the main stage. The
main stage control spool is held by springs in mid position.
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Control oil supply

The pilot valve can be supplied both via ports X and Y
(externally) and via the main flow channels P and T.

NG10, 25, 27, 35 NG16
Tv . Pv
vl | x

Type...-3X... GG Symbol in detail
A B Ny n (external control oil inlet and outlet)
[ T I
4 -
; <1<l ik
P T vixi | ! Main valve
' |
Type...—3X...E... W4la | |1
A B N/n ' [
— |, | T
H |
a . < b | P:
PT \& Pl Pilot valve
|
! G./|G I |
Type...~3X...ET... " A |___| ________________
-
4
a X |<] b
_'_T'_ 7
P
Type...-3X..T...
ype...-3X..T —
ny/n
A B
e
4
a /Y iZ| b
PT xi
No designation = “x” = external = external

ET = “X” = internal = internal

"
E= “Xx” = internal “y” = external
"

T= “X” = external “y” = internal
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General
Construction Spool type valve, pilot operated
Actuation Servo solenoid directional control valve NG6, with position controller

for pilot valve and main stage

Type of mounting

Subplate, mounting hole configuration NG10...35 to ISO 4401-...

Installation position Optional
Ambient temperature range °C | -20...+50
Weight kg |NG10 87 |[NG16 106 |NG25 184 |[NG27 184 |NG35 81

Vibration resistance, test condition

Max. 25 ¢, 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 range recommended mm?/s | 20...100
max. permitted mm?/s | 10...800

Pressure fluid temperature range °C | -20...+70
Maximum permissible degree
of contamination of pressure fluid
Purity class to 1ISO 4406 (c) Class 18/16/13")
Flow direction See symbol
Nominal flow at NG10 NG16 NG25 NG27 NG35
Ap = 5 bar per notch? I/min 50, 80 180 350 430 1100
Max. Ports P, A, B
working (external control oil inlet) bar 350 350 350 280 350
pressure Ports P, A, B, X bar 280

Ports T, Y bar 250
Min. control oil pressure
in “pilot stage” bar 8
Omax I/min 170 450 900 1000 3500
O\ pilot valve (inlet)
Ap = 35 bar I/min 2 4 12 12 40
Leakage of pilot valve
at X =100 bar cm3/min <150 <180 <350 <500 <1100
Leakage of main stage
control spool symbols “E”
at P =100 bar I/min <0.25 <0.4 <0.6 <0.6 <1.1
Static/Dynamic
Overlap in mid position ~18...22% of spool stroke, electrically compensated for Up_g £0.5 V
Spool stroke, main stage +mm 4 7 10 10 12,5
Control oil volume
of main stage 100% cm? 1.1 4.3 11.3 11.3 41.5
Control oil requirement 0...100 %,
(at X =100 bar) I/min 2.2 4.7 11.7 11.7 15.6
Hysteresis % | <0.1, scarcely measurable
Manufacturing tolerance % | <£5(Qpa)
Response time for 0...100 %,
(at X =100 bar) ms <40 <80 <80 <80 <130
Response time for 0...100 %,
(at X =10 bar) ms <150 <250 <250 <250 <500

Switch-off behavior

After electrical switch-off (pilot valve in fail-safe)

Main stage moves to spring-centered overlapped mid position

Thermal drift

<1%atAT=40°C

Calibration

At the factory +1 %, see flow curve

Electromagnetic compatibility

EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

) 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.
For a selection of filters, see Technical Data Sheets RE 50070, RE 50076 and RE 50081.

2 Flow rate at a different Ap O, = Q

nom

Ap

/X
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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
Terminal A:
Terminal B: 0 V

24V DC,,
min. 21 V DC/max. 40 V DC
Ripple max. 2V DC

Power consumption

Solenoid 1 45 mm = 40 VA max.

External fuse

2,5A;

Input, “Standard” version
Terminal D: Uy

Differential amplifier, R, = 100 kQ
0..x10V

Terminal E: ov

Max. differential input voltage D—B } max. 18 V DC
atov E— )

Test signal, “Standard” version LVDT

Terminal F: U. 0..x10V

. Test
Terminal C:

Reference 0 V

Protective conductor and screen

See pin assignment

Recommended cable

See pin assignment
upto20 m 7 x0.75 mm?
upto40m 7x1mm?

Calibration Overlap and P-A at +8 V, calibrated at the factory, see valve characteristic curve
Supply 24V =  e—
> Logic |
Signal: 0...+/-10 V | 1or2 k—ﬂ@
- Stage [
LVDT Sign.: 0...+/-10 V LVDT Sign.[ L_>"29
P iy i PR i@ +/-10V +-10V
A
Version: Standard |NG&/10
______ Stroke
Il sign.
Mainstage \

P-B

-10v... 0...

+10V

Important

Pilot operated 4/3-way servo solenoid directional control valves
with positive overlap perform their function in open or closed-
loop-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.

DC/DC LVDT
Signal: +/-10V
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For electrical data, see page 6

24V=

1 Control

2 Provided by customer
3 Plug-in connector

4 Valve

5 Connecting surface

6 Provided by Rexroth

Technical notes on the cable

[=)}

Important

Version: — Multi-wire cable
— Extra-finely stranded wire
to VDE 0295, Class 6
- Protective conductor, green/yellow
— Cu braided screen
Types: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve,
plug type and signal assignment
Cable @: - 0.75 mm?2 to 20 m length
- 1.0 mm? to 40 m length

Outside @: -9.4...11.8 mm - Pg11
-12.7..13.5 mm - Pg16

Voltage supply 24 V DC, .,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF” takes place internally.

In addition, with the “mA signal” version:

Iy 2 3mA —valve is active

Ip_g = 2mA - valve is deactivated.

Electrical signals emitted via the trigger electronics

(e.g. actual values) must not be used to shut down safety-
relevant machine functions! (See European Standard,
“Technical Safety Requirements for Fluid-Powered Systems
and Components — Hydraulics”, EN 982.)
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Block diagram/pin assignment
Version A1: Uy  #10 V

7,{(/\/_':'7 Power supply
1
H Supply zero

}

ential

~1

t

amplifier

Pilot stage

NEImi

A

B

C e Reference zero*
D 1

E

100K D+
ﬁ__’.ﬁ on_E Setpoint 0...£10 V
Differ- F e Ao

1
D1
) Actual value 0...£10V
1
J

- Protective conductor

Screen

* Do not connect to supply zero!

4/3-way servo so-

Signal lenoid directional
control valve
_____ AB
Upe I :|
0...+410V L N
PT
AB
Upe P B
oV l__ __1
P T
Upe ___i___i
0..-10V P 1!

r ____________ Valve
+24 V =
oV
0V internal
(ref. 0)
700k lefe!'e:ntlal
E amplifier
B LVDT signal
W - +10V

S 4/3-way servo solenoid
directional control valve
Pin assighnment 6P+PE
Version Al: Up_ #10V
(R, =100 kQ)
o s4V= /N ¢
hd 7 \ ~
- Us {_ ov N c
o / I C
° l ' c
- . I | -
. +10 V (Signal) / | ¢
<— Test - U: {‘ 0 V (Signal) | ! p
I -
° } 4 C
| /
o 3L \ / e
) prot. ground }: 7 C
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Flow rate - signal function
o=f1 (UD—E)

Symbol E(Z), W(Z) (Qx:0g = 1:1)
E1(2), W1(2) (Q: 05 = 2:1)

100%) T T T P-A
AB AB J/ R
80 E] y |BT
0 L BT
60 PT B] PT = :
oA
w0 /
Al
20 / / |
o / I
3 |
e 0 |
|
£ // i
8/ / !
/ |
-40 —(2:1) T
pd I
|
o |
-100% f !
-100% -80 -60 -40 -20 0 20 40 60 80 100%
| Str(i(:_}%) [
[ el Pl
| ] Lo
i | comp.* | : i
L | | | | | | | | | | | |
10 -8 -6 -4 -2-05 0 05 2 4 6 8 10Upe(V)

Symbol E4, W4 (0,:0g=2:1)

1000/0 T T T T P-A
AB [E] AB AB J/
A I
60 PT H PT PT :
/|
40 / :
|
20 / :
el I
] |
5 0
g / B-T l
3 20 /' :
T / / !
-40 -p.gA '
P-8/ ;
- / !
60 >~ i
A-T ,
-80 74 |
-100% ;
-100% -80 -60 -40 -20 0 20 40 60 80 100%
| Stroke (%) [
| > [
l Hmp.r | |
i | comp.* | b
L 1 | 1 11 1 11 1 1 | |
-10 -8 -6 -4 -2-05 0 05 2 4 6 8 10Upe(V)
* Comp. Up_¢ £0.5 V factory setting 1%
** Qp_p at +8 V [Up_g] manufacturing tolerance Q,,, = #5%

Control spool with asymmetric metering notches
Control spools with asymmetric metering notches are
available in a ratio of 2:1 for the purpose of adaptation to
differential cylinders.

A| B LN

PN [Pt

T T
Pl Tl YiX!

Flow in mid position, “leakage oil pressure relief”

With symbol “E”, leakage oil in the two work chambers

A and B of the control piston gives rise to a build-up of pres-
sure in A or B, which then causes a connecting cylinder

to drift out of position.

In many cases, the “W” symbol is a better solution. With

a setpoint of “0”, the control piston moves into the over-
lapped mid position. In this mid position, pressure is then
relieved from ports A and B with 1 % +0.5% Qy to T.

This also supports the function of external check valves.

Control spools in a differential circuit

In order to produce differential circuits, valve spools with
a 4th position are available.
It is sufficient to install a check valve in the consumer lines.

In addition, a control spool (symbol) with internal B-P con-
nection is employed for certain branch-oriented solutions.
However, we recommend that you consult the BRH
Application Center with regard to these special symbols, as
a simulation or knowledge of this type of system is usually
required.

1
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Load tap C1/C2

To compensate for fluctuations in the load or supply
pressure, 4/3-way servo solenoid directional control valves
are combined with pressure compensators. The load is
tapped via a shuttle valve for the NG10 and 35, and via two
additional ports C1 and C2 for the NG16, 25 and 27.

The pressure compensator therefore always receives the
correct pressure signal even in the event of negative load.
When using pressure compensators, an external control oil
supply should always be selected.

NG10, 35 NG16, 25, 27
——————t ———————— 1
I R Bttt 1
- ] |
cil G/]G 1
A | ni/n| |
WA 1
I )
P) it‘ YiX !
e Y
- |
1
1
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)
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Response time (at X = 100 bar)

NG10 100

90
80
70
60
50
40
30
20
10

Ug %

NG16 100

90
80
70
60
50
40
30
20
10

Ug %

NG25/27 100

90
80
70
60
50
40
30
20
10

Ug %

NG35 100
920
80
70
60
50
40
30
20
10

Ug %

Open

25ms

50ms

ARNS

50ms

100ms

N

\
\

50ms

100ms

AN
\
\

100ms

200ms

Ug %

Ug %

Ug %

Us %

100
90
80
70
60
50
40
30
20
10

100
90
80
70
60
50
40
30
20
10

100
90
80
70
60
50
40
30
20
10

100
90
80
70
60
50
40
30
20
10

Close

//
7
/

) 94

25ms

50ms

VAP Pl

yayd

/A

50ms

/

100ms

-

%

oard
/.

50ms

100ms

//
/ // p
/
/4

100ms

200ms
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Unit dimensions NG10 (nominal dimensions in mm)

3 1 2 9

\ 210

41 46

49

197

|
81

105

77

70 5

104 ,

o TR G
o 0%,
C XY A B VY |
~ !—'—T"@; ST
o e

1 Pilot valve

2 O-ring 9.25 x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring12x 2 (ports P, A, B, T, T1)

8 O-ring 10 x 2 (ports X, Y)

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

/=] 0,01/100

/ Rzmax 4

Required surface quality
of mating component

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-05-05-0-05
Deviates from standard:

Ports P, A,B, T, T1 @ 10,5 mm
Minimum thread depth: Ferrous metal 1.5 x &
Non-ferrous 2 x &

Subplates, see Technical Data Sheet RE 45055

Valve fastening bolts (order separately)

The following valve fastening bolts are recommended:

4 cheese-head bolts ISO 4762-M6x40-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 11+3 Nm

Material no. 2910151209
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Unit dimensions NG16 (nominal dimensions in mm)

3
17 \ 210 46
v
\ T T
------------- o 2 ~
o~
i BT Al |J
{ 5 ——~—% . v~
T | T T >
! -—
i \ 2
4 | A1 ——— ] |
]
] ——— 1a
~— ! ! w“ T —
LlJ T T -
25 / 03\ ™
30 150 | 94

77 | 225 |

/ | 302 | \

/ T \
8 7 6 4
152 ,
_.|26 |£7] 0,01/100
N 10 / Rzmax 4
o F5 G1 /

O 0L e O

' | : Required surface quality

96

1 Pilot valve

2 O-ring 9.25 x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring 23 x 2.5 (ports P, A, B, T)

8 O-ring 9 x 2 (ports X, Y, C1, C2)

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

of mating component

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-07-07-0-05
Deviates from standard:

Ports P, A, B, T @ 20 mm
Minimum thread depth: Ferrous metal 1.5 x &
Non-ferrous 2 x @

Subplates, see Technical Data Sheet RE 45057

Valve fastening bolts (order separately)

The following valve fastening bolts are recommended:

2 cheese-head bolts ISO 4762-M6x45-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F82170)
Tightening torque M, = 11+3 Nm

Material no. 2910151211

4 cheese-head bolts ISO 4762-M10x50-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F82170)
Tightening torque M, = 50+10 Nm

Material no. 2910151301
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Unit dimensions NG25/27 (nominal dimensions in mm)

64 46

1

( !

)

i
o
g <
N

[=2]
< —
()]
3
i i
mn
<
77
/
5
194
20

1 Pilot valve
2 O-ring 9.25x 1.78 (ports P, A, B, T)
3 On-board electronics
4 Main valve
5 Inductive position transducer (main valve)
6 Nameplate
7 O-ring (ports P, A, B, T)
NG25:28 x 3
NG27: 34.6 x 2.62
8 O-ring 15 x 2.5 (ports X, Y, C1, C2)

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

B
g ¢ 27
()

e

'ﬁ@

e

~ 2

/7] 0,01/100

/ Rzmax 4

Required surface quality
of mating component

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-08-08-0-05
Deviates from standard:

NG25: Ports P, A, B, T @ 25 mm
NG27: Ports P, A, B, T @ 32 mm
Minimum thread depth: Ferrous metal 1.5 x &
Non-ferrous 2 x &
Subplates, see Technical Data Sheet RE 45059

Valve fastening bolts (order separately)
The following valve fastening bolts are recommended:
6 cheese-head bolts ISO 4762-M12x60-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F82170)
Tightening torque NG25 M, = 90+30 Nm,

NG27 M, = 90+15 Nm

Material no. 2910151354
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Unit dimensions NG35 (nominal dimensions in mm)

&)
(=2} |
<
4
o
~
mM
N
o~ N
(o]
n
06
77 69 320
/ l 458 \ 200
5 8 7 6 4
324 ,
__145
10
/ [=7] 0,01/100

203

1 Pilot valve

2 O-ring 9.25 x 1.78 (ports P, A, B, T)

3 On-board electronics

4 Main valve

5 Inductive position transducer (main valve)
6 Nameplate

7 O-ring 53.57 x 3.53 (ports P, A, B, T)

8 O-ring 15 x 2.5 (ports X, Y)

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

/ Rzmax 4

Required surface quality
of mating component

10 Machined valve contact surface, mounting hole
configuration according to ISO 4401-10-09-0-05

Deviates from standard:

Ports P, A, B, T & 48 mm

Minimum thread depth: Ferrous metal 1.5 x &

Non-ferrous 2 x @

Subplates, see Technical Data Sheet RE 45060
Valve fastening bolts (order separately)
The following valve fastening bolts are recommended:
6 cheese-head bolts ISO 4762-M20x90-10.9-N67F82170
(galvanized in accordance with Bosch standard N67F821 70)
Tightening torque M, = 450+110 Nm

Material no. 2910151532
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Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgment and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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4/2, 4/3, and 5/2, 5/3 proportional direc-  FE251150843 8
tional valve, pilot operated,

without electrical position feedback

without/with integrated electronics (OBE)

Type .WRZ..., .WRZE... and .WRH...

Sizes 10 to 52

Component series 7X

Maximum operating pressure 350 bar
Maximum flow 2800 I/min

Type 4WRZE 10 ...-7X/..K31/... Type 4WRZ 10 ...-7X/...K4/...
with integrated electronics (OBE) with the corresponding control
electronics (separate order)

Table of contents Features
Contents Page - Pilot operated, 2-stage proportional directional valve with
Features 1 integrated electronics (OBE) with type 4WRZE
Ordering codes, control spool symbols 2..5 — Control of flow direction and size
Symbols 6 — Operation by means of proportional solenoids with central

. . thread and detachable coil
Function, section 7..10 F bolat i

. — For subplate mounting:
Technical data 1,12 Porting pattern according to ISO 4401
Electrical connection 13 . .

— Manual override, optional
Block diagram of the integrated electronics (OBE) for — Sprina-centered control spool
type 4WRZE 14 pring p
Characteristic curves 15..20 Control electronics
) ) » Type .WRZE...
Dimensions 21...26 - Integrated electronics (OBE) with voltage or current input
Accessories 27 (A1 and/or F1)
* Type .WRZ...

- Digital or analog amplifier in Euro-card format
- Analog amplifier in modular design

Information on available spare parts:
www.boschrexroth.com/spc
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Ordering codes (types 4WRZ and 4WRH; sizes 10 to 32 subplate mounting; size 52 flange connection)

T T

4WR -7x| /
— | 1

Hydraulic actuation =H

Electro-hydraulic actuation =Z

Type WRZ:

For external electronics = no code

With integrated electronics =E

Size 10 =10

Size 16 =16

Size 25 =25

Size 32 =32

Size 52 =52

For control spool symbols, see page 3

Rated flow in I/min at valve pressure differential Ap = 10 bar

Size 10

25 I/min =25

50 I/min =50

85 I/min =85

Size 16

100 I/min =100

125 |/min =125

150 I/min =150

180 I/min =180

Size 25

220 I/min =220

325 I/min =325

Size 32

360 I/min =360

520 I/min =520

Size 52

1000 I/min =1000

Component series 70 to 79 =7X

(70 to 79: Unchanged installation and connection dimensions)

For subplate mounting = ho code

For flange connection (size 52 only) =F

Pilot control valve size 6

Proportional solenoid with detachable coil =6E"

Supply voltage

Direct voltage 24 V =G24

Without manual override = nho code

With concealed manual override =N9 "2

Without special type of protection = no code
Seawater-resistant =J?d
Pilot oil supply and return

External pilot oil supply, external pilot oil return = no code
Internal pilot oil supply, external pilot oil return =E
Internal pilot oil supply, internal pilot oil return =ET
External pilot oil supply, internal pilot oil return =T

(only possible without code for size 52 and type 4WRH)
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For further details, see the plain text
M= NBR seals
V= FKM seals
no code = Without pressure reducing valve
D3 "= With pressure reducing valve ZDR 6 DP0-4X/40YM-W80 (not adjustable)
Electronics interface
Al = Command value +10 V
F1= Command value 4 to 20 mA
no code = For types WRZ and WRH
Electrical connection type WRZ:
K414 = Without mating connector, with connector according to DIN EN 175301-803
Mating connector, separate order, see page 27
Type WRZE:
K314 = Without mating connector, with connector according to DIN EN 175201-804
Mating connector, separate order, see page 27
) Not applicable with types 4WRH 3) For information on the seawater-resistant version,
2 For version "J"—"N" instead of "N9" see data sheet 29115-M

4) For version "J" = seawater-resistant only "K31"

Electric special types of protection available on request.

Control spool symbols

= ALB| || Al B|
a 0 b a 0 b a 0 a 0
1 Pl Tl 1 Pl Tl
| | I
LT ITLE I I71 1 T = I I70 = 1 I
A A e LA Alryl =ea
Tolrrirs 7T E1- TTiT T T
[ [ [ [
|| |
TITL L1 T T T T T IOk WO
X X = E3. X129 OS] =wean
T TIT TIT . TIl T T Tl T T_T1T T
[ [ | |
) Not for type 4WRH
L IplOJqL I O[] = W6-
T 1l it T T W8-  With symbols E1-and W8-: P - A:q, B-T:q,/2
| | P-Bq,/2 A-T:q,
T T With symbols E3- and W9-: P — A: qy B — T: Blocked
T T
>< MO >< O = Wo- P-B:q/2 A>T g,
L. T I ILL T T L (differential circuit, piston top at port A)

Notice: With symbols W6-, W8-, W9-, W6A, there is a
connection from A —» T and B — T with less than 2% of the
respective nominal cross-section in switching position "0".
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Ordering codes (types 4WRZ 52 and 4WRH 52; subplate mounting)

5WR_| 52| [1000-7X/ *

Hydraulic actuation =H
Electro-hydraulic =Z
actuation

Type WRZ:
For external electronics = no code
With integrated electronics =E

Size 52
For control spool symbols, see page 5

52

Rated flow in I/min at valve
pressure differential Ap = 10 bar

1000 I/min =1000

Component series 70 to 79
(70 to 79: Unchanged installation and connection dimensions)

7X

Pilot control valve size 6
Proportional solenoid with detachable coil =6E "

Supply voltage

Direct voltage 24 V =G24 "
Without manual override = no code
With concealed manual override =N9 "2

Without special type of protection = no code
Seawater-resistant =J?d

Electrical connection type WRZ:

Without mating connector, with connector according to DIN EN 175301-803 =K4 4
Mating connector, separate order, see page 27

Type WRZE:

Without mating connector, with connector according to DIN EN 175201-804 =K31 "4
Mating connector, separate order, see page 27

Electronics interface

Command value +10 V = A1
Command value 4 to 20 mA =F1
For types WRZ and WRH = nho code
Without pressure reducing valve = no code
With pressure reducing valve ZDR 6 DP0-4X/40YM-W80 (not adjustable) =D3"

NBR seals =M
FKM seals =V

For further details, see the plain text

) Not applicable with types 4WRH 3) For information on the seawater-resistant version,

2 For version "J"—"N" instead of "N9" see data sheet 29115-M
4) For version "J" = seawater-resistant only "K31"

Electric special types of protection available on request.
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S N Al_B|
a 0 b a 0 b
R RIPITI
|| ||
/ILLLIL\ /LL\ =E
T IO T T TTTT\ E1-
[ 11 [ 11
| | ||
/ILLLIL\L /lL\L E3
drrdrrprror\d by /oy T
[ 1] [ 11
T 1 T - WE.
/ Jaml \ /)()(\ We
o T\ v T 7T W8-
| |
T Iy O T
/ (I \ /)()(\ = W0-
| /rrrodl Tl s\ o by /el i\
| |

1| a8
a 0 a 0
1] RIPITI
IR
1170 L T 1

iy s
| /T Trr T W /T T
[ 11 [ 11

-

TANAL -wens

) Not for type 4WRH

—d
—
—
—d
—

With symbols E1-and W8-: P — A: qy B-T:q,/2
P-B:.q,/2 A-R:q,
With symbols E3- and W9-: P — A: q, B — T: Blocked
P-B:q,/2 A-R:gq,
(differential circuit, piston top at port A)

Notice:

— Only external pilot oil supply and return possible

— With control spool W6-, W8-, W9-, W6A, there is a con-
nection from A — R and B — T with less than 2% of the
respective nominal cross-section in switching position "0".
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With electro-hydraulic actuation and for external electronics

Type 4WRZ...-7X./... and
type 4WRZ 52...-7XF/...

A B
(\ 0 V\
aixple | 0] b A
X P T Y
Type SWRZ 52-7X./...

A, B
a m‘ﬁﬂ_ﬂ“( [XIb

X RpT Y
Type 4WRZ...-7X./...ET...

A B
atxpl | 0 [ b P
P 1T

;

i

X = external
Y = external

X = external
Y = external

X = internal
Y = internal

With electro-hydraulic actuation and for integrated electronics

Type 4WRZE...-7X./... and
type 4WRZE 52...-7XF/...

A B
a[>IX] 3“““& X1b
iX P" 'T Y

Type SWRZE 52-7X./...
B

A
a Emnn( [X1b

i

PT 1Y

|

Type 4WRZE...-7X./...ET...

A B
a[>IX] ;‘HI;IIIE [X1b
PT T

i

With hydraulic actuation
Type 4WRH...-7X./... and
type 4WRH 52...-7XF/...

A B
X! PT T X

Type SWRH 52...-7X.
A

B
;;‘*". b
H !

RpT

X = external
Y = external

X = external
Y = external

X = internal
Y = internal

X = external
Y = external

X = external
Y = external

Type 4WRZ...A-7X./... and
type 4WRZ 52 A...-7XF/...

A, B
ab
T

XY P
Type BWRZ 52 A-7X./...

Type 4WRZ.A...-7X./...ET...

A, B
ab
PT 1T

Type 4WRZE...A-7X./... and
type 4WRZE 52 A...-7XF/...

A_B
a[D>lx] Hﬂ b
XY P T
Type 5SWRZE 52 A-7X/...
_A B
a>Exps1 2] 0 b
XY R'p'T
Type AWRZE.A...-7X./...ET...

_A B
aDxp1 2 °lwb
T

O

Type 4WRH...A...-7X./... and
type 4WRH 52...-7XF/...
_A B
ary- I:a_:LO W
X! PTITIY
Type SWRH 52 A...-7X./...
A B

I
RpT'Y
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Pilot control valve type 3DREP 6...

The pilot control valve is a 3-way pressure reducing valve that
is actuated by a proportional solenoid. It converts an electrical
input signal into a proportional pressure output signal and is
used for all valves of the type 4WRZ... and 5WRZ...

The proportional solenoids are controllable, wet-pin DC sole-
noids with a central thread and a detachable coil. The sole-
noids are controlled by external electronics (type .WRZ...).

Set-up:

The valve basically consists of:

— Housing (1)

— Control spool (2) with pressure measuring spool (3 and 4)
— Solenoids (5 and 6) with central threads

Type 3DREP 6...

Function:

The pressure in A or B is set by means of the proportional
solenoids. The amount of the pressure depends on the cur-
rent. With de-energized solenoids (5, 6), the control spool (2)
is held in the central position by means of the pressure
springs (8). Ports A and B are connected with T so that the
hydraulic fluid can flow to the tank without obstructions.

By energizing a proportional solenoid, e.g. solenoid "a" (5),
the pressure measuring spool (3) and with it the control

spool (2) are moved to the right. This opens the connec-

tion from P to B and A to T via orifice-type cross-sections
with progressive flow characteristic. With the surface of the
pressure measuring spool (4) the pressure that builds up in
channel B acts on the control spool and against the solenoid
force. The pressure measuring spool (4) is supported by sole-
noid "b". If the pressure exceeds the value set at solenoid "a",
the control spool (2) is pushed back against the solenoid
force and connects B with T until the set pressure is reached
again. The pressure is proportional to the solenoid current.

When the solenoid is switched off, the control spool (2)
is returned into the central position by the compression
springs (8).

Throttle insert
see page 26

Pilot control valve with two switching positions
(type 3DREP 6...B...)

The operation of this valve version basically corre-
sponds to the valve with 3 switching positions. However,
this 2 spool position valve is only equipped with sole-
noid "a" (5). In the place of the second proportional sole-
noid there is a plug screw (9).

Information on type 3DREP 6:

Prevent the tank line from draining. If this is possible
due to installation conditions, install a preload valve
(with a preload pressure of approx. 2 bar).
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Pilot control valve type 3DREPE 6...

The pilot control valve is a 3-way pressure reducing valve that
is actuated by a proportional solenoid. It converts an electrical
input signal into a proportional pressure output signal and is
used for all valves of the type 4WRZE... and SWRZE...

The proportional solenoids are controllable, wet-pin DC sole-
noids with a central thread and a detachable coil. The solenoids
are controlled by the integrated electronics (type .WRZE...).

Set-up:

The valve basically consists of:

— Housing (1)

— Control spool (2) with pressure measuring spool (3 and 4)
— Solenoids (5 and 6) with central threads

- Integrated electronics (7)

Function:

The pressure in A or B is set by means of the proportional
solenoids. The amount of the pressure depends on the cur-
rent. With de-energized solenoids (5, 6), the control spool (2)
is held in the central position by means of the pressure
springs (8). Ports A and B are connected with T so that the
hydraulic fluid can flow to the tank without obstructions.

By energizing a proportional solenoid, e.g. solenoid "a" (5),
the pressure measuring spool (3) and with it the control

spool (2) are moved to the right. This opens the connec-

tion from P to B and A to T via orifice-type cross-sections
with progressive flow characteristic. With the surface of the
pressure measuring spool (4) the pressure that builds up in
channel B acts on the control spool and against the solenoid
force. The pressure measuring spool (4) is supported by sole-
noid "b". If the pressure exceeds the value set at solenoid "a",
the control spool (2) is pushed back against the solenoid
force and connects B with T until the set pressure is reached
again. The pressure is proportional to the solenoid current.

When the solenoid is switched off, the control spool (2)
is returned into the central position by the compression

springs (8).

Type 3DREPE 6...

5 8 3 2

Throttle insert
see page 26

> B>
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00
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Pilot operated proportional directional valves

Types 4WRZ... and 5WRZ.52...

Valves of type 4WRZ... are pilot operated 4-way directional
valves that are actuated by proportional solenoids. They con-
trol the flow direction and size.

Valves of type SWRZ... are equipped with an additional

port "R" (only size 52).

Set-up:

The valve basically consists of:

— Pilot control valve (9) with proportional solenoids (5 and 6)

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

[£& Notice!

Due to the design principle, internal leakage is inherent to the
valves, which may increase over the life cycle.

Function:

— With de-energized solenoids (5, 6), the main control
spool (11) is held in the central position by means of the
centering spring (12).

— The main control spool (11) is controlled by the pilot control
valve (9); the main control spool is proportionally moved,
e.g. by actuating solenoid "b" (6).

— The control spool (2) is moved to the right, pilot oil
enters the pressure chamber (13) via the pilot control
valve (9) and deflects the main control spool (11) ac-
cording to the electric input signal.

— This opens the connection from P to B and A to
T via orifice-type cross-sections with progressive
flow characteristic.
- Pilot oil is internally supplied to the pilot control valve via
port P or externally via port X.
— Switching the solenoid off (6)
— The control spool (2) and main control spool (11) are
moved back into the central position.

- Depending on the switching position, flow occurs
fromPtoAandBtoTorPtoBand Ato T (R).

An optional manual override (14 and 15) can be used to move
the control spool (2) without solenoid energization.

€ Notice:

Inadvertent activation of the manual override may result in
uncontrollable machine movements.

Type 4WRZE...-7X/...

2. (|
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Function, section

Externally pilot operated proportional directional valves Function:

Types 4WRH... and 5WRH.52... — The diversion plate (16) connects control port A that leads

Valves of the type .WRH... are pilot operated proportional direc- to the pressure chamber (13) with port Y and control port B

tional valves for external actuation via pressure control valves. with port X.

Set-up: - If port X is pressurized, the main control spool (11) is

The valve basically consists of: moved to the right (P to B and Ato T). If port Y is pressur-

— Main valve (10) with main control spool (11) and centering ized, the main control spool is moved to the left (P to A and
spring (12) BtoT).

— Diversion plate (16) The pilot pressure at the main valve must not exceed 25 bar

£2~ Notice! (16 bar with size 52)!

Due to the design principle, internal leakage is inherent to the
valves, which may increase over the life cycle.

Type .WRH...-7X/... ! , 16
: BlL YA S
I \\_ ~ N \\
12 ('__i ‘/—/_/ _\‘\‘ } : 10
N S :
Y
! 13
| D Ie—— o 1
- .
1 |
s : |
|

V VAV AV
T A P B XY

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

general
Valve type WRZ | WwRze | WRH
Installation position Any, preferably horizontal
(for commissioning information, see data sheet 07800)
Storage temperature range °C |-20to +80
Ambient temperature range °C -20to +70 —20to +50 -201to +70
Weight — Subplate mounting  Size 10 kg 7.8 8.0 6.1
Size 16 kg 11.9 121 9.7
Size 25 kg 18.2 18.4 18.0
Size 32 kg 42.2 42.2 41.5
Size 52 kg 79.5 79.7
- Flange connection  Size 52 kg 77.5 77.7
- With "D3" kg +0.5 in addition
Sine test according to DIN EN 60068-2-6:2008 10 cycles, 10...2000...10 Hz with logarithmic frequency
changing speed of 1 oct./min.,
5 to 57 Hz, amplitude 1.5 mm (p-p),
57 to 2000 Hz, amplitude 10 g, 3 axes
Random test according to DIN EN 60068-2-64:2009 20...2000 Hz, amplitude 0.05 g%/Hz (10 9ams)
3 axes, 30 min testing time per axis
Shock test according to DIN EN 60068-2-27:2010 Half sine 15 g/11 ms, 3 times in positive/3 times in negative
direction per axis, 3 axes
Humid heat, cyclic according to DIN EN 60068-2-30:2006 Variant 2
+25 °C to +55 °C, 90% to 97% relative humidity,
2 cycles at 24 hours each
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hydraulic (measured with HLP46, 3, =40 °C + 5 °C and p = 100 bar)

Size sze| 10 [ 16 | 25 32 52
Operating pressure
- Pilot control valve  External pilot oil supply bar 30to 100 20 to 100

Internal pilot oil supply _

bar | 100 to
315 only 100 to 350 only with "D3"
with "D3"
— Main valve bar | Upto 315 | Upto 350 | Upto 350 | Up to 350 | Up to 350
Return flow pressure - Port T (port R) bar | Upto 315 | Upto 250 | Upto 250 | Upto 150 | Up to 250
(external pilot oil return)
-Port T bar| Upto30 | Upto30 | Upto30 | Upto 30 _
(internal pilot oil return)

- PortY bar| Upto30 | Upto30 | Upto30 | Upto30 | Upto 30
Flow of the main valve I/min | Upto 170 | Up to 460 | Up to 870 | Up to 1600 | Up to 2800
Pilot flow at ports X and Y [/min 3.5 5.5 7 15.9 7
with stepped input signal 0 — 100%
Pilot volume cm? 1.7 4.6 10 26.5 54.3
for switching process 0 — 100%
Hydraulic fluid See table below
Hydraulic fluid temperature range °C | -20 to +80 (preferably +40 to +50)
(at the valve working ports)
Viscosity range mm?/s | 20 to 380 (preferably 30 to 46)
Maximum admissible degree of contamination of the hydraulic
fluid, cleanliness class according to ISO 4406 (c)

~ Pilot control valve Class 18/16/13 "

- Main valve Class 20/18/15 1
Hysteresis % | <6

) The cleanliness classes specified for the components must be adhered to in hydraulic systems. Effective filiration prevents
faults and at the same time increases the life cycle of the components.

For the selection of the filters, see www.boschrexroth.com/filter

Hydraulic fluid Classification Suitable sealing materials | Standards

Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
. - HFC (Fuchs HYDROTHERM

Flame-resistant — containing water 46M, Petrofer Ultra Safe 620) NBR ISO 12922

1=y Important information on hydraulic fluids!

— For more information and data on the use of other hydrau-
lic fluids refer to data sheet 90220 or contact us!

— There may be limitations regarding the technical valve
data (temperature, pressure range, life cycle, maintenance
intervals, etc.)!

— The flash point of the process and operating medium used
must be 40 K greater than the maximum solenoid sur-
face temperature.

— Flame-resistant — containing water: The maximum pres-
sure differential per control edge is 175 bar. Pressure pre-
loading at the tank port > 20% of the pressure differential;
otherwise, increased cavitation.

- Life cycle as compared to operation with mineral oil HL,
HLP 50% to 100%
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Technical data (for applications outside these parameters, please consult us!)

electric
Valve type WRZ " | WRZE
Voltage type Direct voltage
Command value overlap % | 15
Maximum current A 1.5 25
Solenoid coil resistance - Cold value at 20 °C Q 438 2

— Maximum hot value Q 7.2 3
Duty cycle % | 100
Maximum coil temperature 3 °C | 150
Protection class of the valve according to EN 60529 IP65 with mating connectors mounted and locked

Control electronics

Type 4WRZ Digital amplifier in Euro-card format 2) VT-VSPD-1-2X/... according to data sheet 30523
Analog amplifier in Euro-card format 2 VT-VSPA2-1-2X/V0/T1, according to data sheet 30110
with 1 ramp time

Analog amplifier in Euro-card format 2 VT-VSPA2-1-2X/VO/T5, according to data sheet 30110
with 5 ramp times

Analog module amplifier 2 VT-11118-1X/... according to data sheet 30218
Type 4WRZE Integrated in the valve, see page 14

Analog command value module ? VT- SWMA-1-1X/... according to data sheet 29902

Analog command value module 2 VT-SWMAK-1-1X/... according to data sheet 29903

Digital command value card 2 VT-HACD-1-1X/... according to data sheet 30143

Analog command value card ? VT-SWKA-1-1X/... according to data sheet 30255
Current consumption [ A — 1.8

- Impulse current A - 3
Command value signal - Voltage input "A1" \ - +10

— Current input "F1" mA - 410 20

1) With Bosch Rexroth AG control electronics
2) Separate order

3) Due to the temperatures occurring at the surfaces of the
solenoid coils, the European standards ISO 13732-1 and
EN 982 need to be adhered to.
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For type .WRZ... (for external electronics — not with version "J" = seawater-resistant)
For mating connectors, see page 27

Connection at the connector

Connection to mating connector

to the amplifier to the amplifier

For type .WRZ... (for external electronics — with version "J" = seawater-resistant)

For mating connectors, see page 27

e

S

—l——B

External electronics

Contact Connection with

A Solenoid A

B Solenoid B

C Solenoid A

D Solenoid B

E n.c.

F n.c.

PE Valve housing

For type .WRZE... (with integrated electronics (OBE) and with version "J" = seawater-resistant)
For mating connectors, see page 27

Connector pin assignment Contact Signal with A1 | Signal at F1
Supply voltage A 24 VDC (u(t)=19.4t035V); I, =2A

B oV
Reference (actual value) C Cannot be used
Differential amplifier input D 10 V; R, > 50 kQ | 4t0 20 mA; R, > 100 Q
(Command value) E Command value reference potential

F Cannot be used "
Protective grounding conductor PE Connected to cooling element and valve housing

1) Contacts 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 a reference potential at E result in a flow from
PtoAandBtoT.
A negative command value (0 to —10 V or 12 to 4 mA) at D and a reference potential at E result in a flow
fromPtoBand AtoT.
If the valve and the solenoid are on side "a" (control spool variants EA and W6A), a positive command value
at D and a reference potential at E result in flow from PtoBand Ato T.

Connection cable: Recommendation: — Up to 25 m cable length, type LiYCY 5 x 0.75 mm?

- Up to 50 m 25 m cable length, type LiYCY 5 x 1.0 mm?
External diameter 6.5 to 11 mm
Only install the shield on the supply side on the protective grounding conductor.
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Block diagram of the integrated electronics (OBE) for type WRZE

Interface | Integrated electronics (OBE) | Valve
rrr——- v - """ """"/""/"”""”""7”7""—"7”7"—/7//—/""—/— N
i |[ | ' Differential Outpultjstage Y |
: D,
Command value | amplifie? Ramp Summing I jﬂ
, | uil generator ¥ device | ,ﬂ’
| e U | b
Reference | : '—{ﬁ |_ / 0\ J_ X |
potential —
| | | | %J Output stage ¥ . |
i ' | ' Undervoltage Step function U _l_
: | | | detection generator | —f—ﬁx
! | Locking | |
i '
Supply | | A | L Power supply unit ‘Ui |
voltage: 24V | |- | b U —g oy |
GND | |21—L—r U—-u |
Protective | | P-E—i—h |
grounding P = .
conductor -2 S —

) Port PE is connected to the cooling element and the valve housing

2) The protective grounding conductor is screwed to the valve housing and cover
¥ Ramp can be set from 0 to 2.5 s from the outside, identical for T, and T

4 The output stages are current-controlled

own
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Characteristic curves size 10 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C £5 °C and p = 100 bar)

25 I/min rated flow at 10 bar valve pressure differential

80 [ 1 Ap-=10 bar, constant
N p- Ao/rB =T / 2 Ap=20 bar, constant
60
= PoBA-=T 1 4 3 Ap-=30 bar, constant
S 2 3 4 Ap-=50 bar, constant
£ /////// 2 5 Ap=100 bar, constant
= 1 —— —— 1
o —
"]
0 —
15 20 30 40 50 60 70 80 90 100
Command value in % —
50 I/min rated flow at 10 bar valve pressure differential 5
150 P> AB T // 1 Ap=10 bar, constant
125 or = 4 2 Ap=20 bar, constant
TC 100 P—-BA—-T /// — 3 3 Ap=30 bar, constant
E 15 — i 2 4 Ap=50 bar, constant
£ g5 /%/ :1 5 Ap=100 bar, constant
2 1
o 25
0
15 20 30 40 50 60 70 80 90 100
Command value in % —
85 I/min rated flow at 10 bar valve pressure differential 5 4
T gg P— A/'B =T // //’ 3 1 Ap=10 bar, constant
E or -~ /‘ 2 2  Ap= 20 bar, constant
= 100 P-BA—-T —  — 1 — | 1 3 Ap=30 bar, constant
C
S 50 I e e 4 Ap-=50 bar, constant
f 0 5 Ap=100 bar, constant
15 20 30 40 50 60 70 80 90 100

Command value in % —
Ap = valve pressure differential according to DIN 24311 (inlet pressure p, minus load pressure p, minus return flow pressure py)
Transition functions with stepped, electric input signals, measured at pg, = 50 bar

Type 4WRZ... Signal change in %

100 0-100 \
T 75 / - 0-75
\
j
. 50 0-50
g a \
& 25 0-25 \ \\

) AN
0 20 40 60 80 100 0 20 40 60 80 100
Time inms — Time inms —
Type 4WRZE... Signal change in %

100 /r 0-100
T 75 0-75
X @
£ 50 = 0-50
Y/
[e]
& 25 — 0-25

00 20 40 60 80 100 0 20 40 60 80 100

Time inms — Time in ms —
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Characteristic curves size 16 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C £5 °C and p = 100 bar)

ol —

100 I/min rated flow at 10 bar valve pressure differential

300 I I 5
P->-AB—T
250 or // 4 1 Ap=10 bar, constant
= 200 P-oBA-T — 3 2 Ap= 20 bar, constant
S 150 //,/ 2 3 Ap-=30 bar, constant
§ // 9/ 4 4 Ap=50bar, constant
100 1 — | 5 Ap=100b
o = ar, constant
" 5 %é/// P
//,
0
15 20 30 40 50 60 70 80 90 100
Command value in % —
125 I/min rated flow at 10 bar valve pressure differential
300 | [ 5
250 P>AB-T ,/
or / 4 1 Ap=10bar, constant
£ 200 P—-BA—-T / / 3 2 Ap=20 bar, constant
£ 150 % //,/ 2 3 Ap=30bar, constant
c
s ~ A A/ 1 4 Ap=50bar, constant
3 100 = —
i 50 zé/// 5 Ap=100 bar, constant
//,
0
15 20 30 40 50 60 70 80 90 100
Command value in % —
150 I/min rated flow at 10 bar valve pressure differential
450 I I
P-AB—T
400 5
1 or _—
350 >
E 300 P>BA-T // _—14% 1 Ap=10bar, constant
< 250 | / __—13 2 Ap=20 bar, constant
5 200 /'/ ~— | —2 3 Ap=30 bar, constant
[ J / //// 1 4 Ap=50 bar, constant
150 AV 11— 5 Ap=100 bar, constant
100 [~ [
50 —
0
15 20 30 40 50 60 70 80 90 100
Command value in % —
180 I/min rated flow at 10 bar valve pressure differential
450 5
400 .~ -~
P->-AB—-T A _—4
N 350 or // 1 Ap=10 bar, constant
£ - PoBACT ///// 3 2 Ap= 20 bar, constant
g 250 v = — 2 3 Ap= 30 bar, constant
£ 200 A AL ] 4 Ap=50 bar, constant
2150 —— — 5 Ap=100 bar, constant
w A/ /
100 = /’
50 —
0
15 20 30 40 50 60 70 80 90 100

Command value in % —

Ap = valve pressure differential according to DIN 24311 (inlet pressure p, minus load pressure p, minus return flow pressure p;)
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Characteristic curves size 16 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C 5 °C and p = 100 bar)

ol —

Transition functions with stepped, electric input signals, measured at pg, = 50 bar

Type 4WRZ... Signal change in %
100 0-100
T 715 %r 0-75
: \
£ 50 / 0-50
2 \\
o
& 25 0-25 V
0 A
0 30 60 90 120 150 0 30 60 90 120 150
Time inms — Time inms —
Type 4WRZE... Signal change in %
100 0-100
T 715 // 0-75 \
®
-g 50 'V/ 0-50 \
W 74 \\
% 25 7 0-25 \
V-

00 30 60 90 120 150 0 30 60 90 120 150

Time inms — Time inms —
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Characteristic curves size 25 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C £5 °C and p = 100 bar)

220 I/min rated flow at 10 bar valve pressure differential

800 T T 1 Ap=10 bar, constant
700 P=>AB-T 5 2 Ap=20 bar, constant
or 3 Ap=30 bar, constant
1 600 P>BA-T i p=30 bar,
< 500 - 4 4 Ap=50 bar, constant
£ 400 // 3 5 Ap=100 bar, constant
£ 200 e _—1
0 — |
15 20 30 40 50 60 70 80 90 100
Command value in % —
325 I/min rated flow at 10 bar valve pressure differential
870 . . — 5 1 Ap=10 bar, constant
800 P- Ao/rB -T e 2 Ap= 20 bar, constant
700 P>BA—=T / - 4 3 Ap-=30 bar, constant
T 600 - v 4 Ap=50 bar, constant
g 500 // // // 3 5 Ap=100 bar, constant
= a0 A ’
& 300 ;/ ,// _— 1
2
200 — //////
1 - ]
100
0
15 20 30 40 50 60 70 80 90 100

Command value in % —

Ap = valve pressure differential according to DIN 24311 (inlet pressure p, minus load pressure p, minus return flow pressure p;)

Transition functions with stepped, electric input signals, measured at pg, = 50 bar

Type 4WRZ... Signal change in %
100 0-100

T 75 0-75

\

£

® 50 0-50 \

5 \

h 25 0-25

00 60 120 180 240 300 0 60 120 180 240 300
Time inms — Timeinms —
Type 4WRZE... Signal change in %
100 0-100

T

2 75 f 0-75

\

o 50 0-50

x

2l

h 25 % 0-25

0
0 60 120 180 240 300 0 60 120 180 240 300

Time inms — Time inms —
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Characteristic curves size 32 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C 5 °C and p = 100 bar)

ol —

360 I/min rated flow at 10 bar valve pressure differential

1200 [ [ 5 1 Ap=10 bar, constant
1000 P —I> A/B —>I T // 2 Ap-=20 bar, constant
1 or e 3 Ap=30 bar, constant
é 800 P-BA—-T —~ 4 4 Ap-=50 bar, constant
/
E 600 - /// 3 5 Ap=100 bar, constant
3 ] = 2
S 400 — 1
44/
0
15 20 30 40 50 60 70 80 90 100
Command value in % —
520 I/min rated flow at 10 bar valve pressure differential
lggg I I —5 1 Ap=10 bar, constant
1 1250 P>AB—-T // 2 Ap=20 bar, constant
£ 1000 or // 14 3 Ap=30 bar, constant
E P->BA-T // 3 4 Ap=50 bar, constant
— 1750 —
k= ~ L 2 5 Ap=100 bar, constant
) //‘;/'/l 1
250 e
0
15 20 30 40 50 60 70 80 90 100

Command value in % —

Ap = valve pressure differential according to DIN 24311 (inlet pressure p, minus load pressure p, minus return flow pressure p;)

Transition functions with stepped, electric input signals, measured at pg, = 50 bar

Type 4WRZ... Signal change in %
100 0-100
T 75 - 0-75 \
®
= 50 __ 0-50 \
< \
o
0 N
0 80 160 240 320 400 0 80 160 240 320 40
Time inms — Time inms —
Type 4WRZE... Signal change in %
100 0-100
T s / 0-75
SN
\
o 50 0-50 \\
o
én 25 L 0-25 Q
0

0 80 160 240 320 400 0 80 160 240 320 400
Time in ms — Time inms —
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Characteristic curves size 52 (control spool "E, W6-, EA, W6A" as well as HLP46, §_, = 40 °C £5 °C and p = 100 bar)

1000 I/min rated flow at 10 bar valve pressure differential

2800 5 1 Ap=10 bar, constant
2600 P-AB—-T 2 Ap-=20 bar, constant

or / 3 Ap=30 bar, constant
2400 P->BA—-T 4 Ap-=50 bar, constant
2200 / 4 5 Ap=100 bar, constant
2000

1800
VL
- /77
1200 // //
1000 // /
A 1
/

Flow in I/min —

800 7
600 / s =
400 AV///i/
y

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

Ap = valve pressure differential according to DIN 24311 (inlet pressure p, minus load pressure p, minus return flow pressure p;)

Transition functions with stepped, electric input signals, measured at pg, = 50 bar

Type .WRZ... Signal change in %
100 0-100
T 715 / — 0-75
L/ I\
£
o 50 0-50
£ 25 0-25
00 200 400 600 800 1000 0 200 400 600 800 1000
Time inms — Time inms —
Type .WRZE... Signal change in %
100 0-100 “
T 75 0-75
\
£
° 50 0-50
2 25 0-25
& -
L~

00 200 400 600 800 1000 0 200 400 600 800 1000

Time inms — Time in ms —
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Dimensions: Size 10 (dimensions in mm)
8 12

= o
) without pressure reducing valve
18 H I 2) with pressure reducing valve
[ 227
© \ | 156,5
4 T
g r'—;\%:é
T =BI=
6 T8
< :
| ©
3— = =
_ _llbll_l__ 4y -
M—7F 1 I L
Y
S T i
! —LT7 \A P B
3 ||
4 4 _r].,,_ _
11
I H
\E_
81 - 105
/255, [ 1105
[ 246
16 | g1
/L \©O
P
elg —B|-|_|A_
Y
| N3/ 0\
|
- 54
(771 0,01[100
1 Main valve Rzmax 4
2 Pilot control valve
3 Dimension for version "4WRZ..." (not seawater-resistant) Required surface quality of
4 Dimension for version "4WRZE..." the valve contact surface
5 Proportional solenoid "a"
6 Proportional solenoid "b"
7 Mating connector "A", separate order, see page 27 15 Pressure reducing valve "D3"
8 Mating connector "B", separate order, see page 27 16 Identical seal rings for ports A, B, P, T, and T1
9 Mating connector, separate order, see page 27 17 Identical seal rings for ports X and Y
10 Concealed manual override "N9" 18 Space required to remove the mating connector
11 Plug screw for valves with one solenoid 19 Diversion plate (type 4WRH...)
12 Name plate for pilot control valve 20 Machined installation surface, porting pattern according
13 Name plate for main valve to ISO 4401-05-05-0-05, ports X and Y as required
14 Integrated electronics (OBE)

For subplates and valve mounting screws, see page 27
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Dimensions: Size 16 (dimensions in mm)

. f

|
12 < ) without pressure reducing valve
8 2)with pressure reducing valve
g 48
| © =
18 e 156,5 - 14 -<i>
4 _ e I 7 i)
F = sy
6 = 2 R
== I ' 0
Tp——— IZLH | =i ' S
=i - <
l — 15 )
S — = - g
L (— s\ N\ 1 =
(. o ] =X
| 17
© n
=2 [N _I.J : o |.| |J |.| =7
| I RS W} S NS ol
h T |
/] ! Ll oy
27 | LT '
_ 100,5 o 154 |
- 753 -
~ : 29
341
© . 1 06,6 1 11 71
AFV /7 = /g > ) F2¢ | i
LS o v W )
i @ xi@ | F1 | |
c ! .
@ E F'H 5 | | | s
S e | P e i = A 6 |
! A8 : | é fb@ :
\\\r'\l A ) % ( IFé__________:--_F3 "
y A A\ /
0 50 160 o
- 101,6 a ' =
1 Main val
2 Pilal?cvan\t/recﬂ valve Required surface quality of
.o 0. . , the valve contact surface
3 Dimension for version "4WRZ..." (not seawater-resistant)
4 Dimension for version "4WRZE..."
5 Proportional solenoid "a"
6 Proportional solenoid "b" 15 Pressure reducing valve "D3"
7 Mating connector "A", separate order, see page 27 16 Identical seal rings for ports A, B, P, and T
8 Mating connector "B", separate order, see page 27 17 Identical seal rings for ports X and Y
9 Mating connector, separate order, see page 27 18 Space required to remove the mating connector
10 Concealed manual override "N9" 19 Diversion plate (type 4WRH...)
11 Plug screw for valves with one solenoid 20 Machined installation surface, porting pattern according to
12 Name plate for pilot control valve ISO 4401-07-07-0-05, ports X and Y as required
13 Name plate for main valve deviating from the standard: Ports A, B, P, T @20 mm.

14

Integrated electronics (OBE) 21 Locking pin

For subplates and valve mounting screws, see page 27
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Dimensions: Size 25 (dimensions in mm)

A
12 ' . .
1) without pressure reducing valve
8 2) with pressure reducing valve
18— 48
4\ © 4 =
6 @
— A
([ — 1K
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T N
K] i =
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A : <
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&

I — o | [OF©
< g1 |
B e T 1] T:T
I, 5 el
i [ w
- 122 N B8 51 20
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I RO
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|
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|

—

(771 0,017100

Rzmax 4

Required surface quality of

Main valve the valve contact surface

Pilot control valve

Dimension for version "4WRZ..." (not seawater-resistant)
Dimension for version "4WRZE..."

Proportional solenoid "a"

Proportional solenoid "b"

Mating connector "A", separate order, see page 27
Mating connector "B", separate order, see page 27
Mating connector, separate order, see page 27
Concealed manual override "N9"

Plug screw for valves with one solenoid 21
Name plate for pilot control valve

Name plate for main valve

Integrated electronics (OBE)

15 Pressure reducing valve "D3"

16 Identical seal rings for ports A, B, P, and T

17 Identical seal rings for ports X and Y

18 Space required for removing the mating connector

19 Diversion plate (type 4WRH...)

20 Machined installation surface, porting pattern according
to ISO 4401-08-08-0-05,

ports X and Y as required

Locking pin

0O NOOGHsWN =

O G Gy
H W= O

For subplates and valve mounting screws, see page 27
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Dimensions: Size 32 (dimensions in mm)

.WRZ; .WRZE; .WRH | RE 29115/08.13

6 8 1\1 12 14 9 18— 15
\—x ' ") without pressure reducing valve
18 TN Pt 2) with pressure reducing valve
"=
- 227 48
e | 1a | 1565 7 ~a4.
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13 190,5 =I le
(/7] 0,01/100
Rzmax 4
1 Main valve Required surface quality of
, the valve contact surface
2 Pilot control valve
3 Dimension for version "4WRZ..." (not seawater-resistant)
4 Dimension for version "4WRZE..."
5 Proportional solenoid "a" 15 Pressure reducing valve "D3"
6 Proportional solenoid "b" 16 Identical seal rings for ports A, B, P,and T
7 Mating connector "A", separate order, see page 27 17 Identical seal rings for ports X and Y
8 Mating connector "B", separate order, see page 27 18 Space required for removing the mating connector

©

Mating connector, separate order, see page 27

Diversion plate (type 4WRH...)

10 Concealed manual override "N9" 20 Machined installation surface, porting pattern according
11 Plug screw for valves with one solenoid to 1ISO 4401-10-09-0-05, ports X and Y as required devi-
12 Name plate for pilot control valve ating from the standard:

13 Name plate for main valve — Ports A, B, T and P 38 mm.

14 Integrated electronics (OBE) 21 Locking pin

For subplates and valve mounting screws, see page 27
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Dimensions: Subplate mounting size 52 (dimensions in mm)

5 17 79 2 14 12 8 6 ') without pressure reducing valve
\ 2) with pressure reducing valve
48
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| 033 ~ |
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I ! | rh
8 | i
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g2 || 129

vy
A
A
i

(771 0,01/100

Rzmax 4

Required surface quality of
the valve contact surface

Main valve

Pilot control valve

Dimension for version "4WRZ..."

(not seawater-resistant)

Dimension for version "4WRZE..."
Proportional solenoid "a"

Proportional solenoid "b"

Mating connector "A"

Mating connector "B"

Mating connector, separate order, see page 27
Concealed manual override "N9"

Plug screw for valves with one solenoid
Name plate for pilot control valve

Name plate for main valve

Integrated electronics (OBE)

Identical seal rings for ports A, B, P, T, and R
Identical seal rings for ports X, Y, and L
Space required to remove the mating connector
Adapter plate

Pressure reducing valve "D3"

Diversion plate (type 4WRH...)

Machined installation surface, porting pattern,
ports X and Y as required

Transport aid

> For subplates and valve mounting screws,
see page 27

240
190

25

25
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Dimensions: Flange connection size 52 (dimensions in mm)
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w N[ PN T
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- 13 1
154 AGHZ; 18
Main valve 11 Plug screw for valves with one solenoid
Pilot control valve 12 Name plate for pilot control valve
Dimension for version "4WRZ..." (not seawater-resistant) 13 Name plate for main valve
Dimension for version "4WRZE..." 14 Integrated electronics (OBE)
Proportional solenoid "a" 15 Space required to remove the mating connector
Proportional solenoid "b" 16 Adapter plate
Mating connector "A", separate order, see page 27 17 Pressure reducing valve "D3"
Mating connector "B", separate order, see page 27 18 Diversion plate (type 4WRH...)
Mating connector, separate order, see page 27 19 Transport aid
Concealed manual override "N9"

For subplates and valve mounting screws, see page 27
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Accessories (not included in the scope of delivery)
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Mating connectors

Material number

Mating connector for 4WRZ

DIN EN 175301-803 Solenoid "a", grey

Solenoid "b", black

R901017010

R901017011

Mating connector for 4WRZE
and 4WRZE...J...

DIN EN 175201-804

e.g. R900021267 (plastic)

e.g. R900223890 (metal)

Hexagon socket head cap screws

Material number

Size 10

4x ISO 4762 - M6 x 45 - 10.9-flZn-240h-L
Tightening torque M, = 13.5 Nm +10%
or

4x ISO 4762 - M6 x 45 - 10.9

Tightening torque M, = 15.5 Nm +10%

R913000258

Size 16

2x 1SO 4762 - M6 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 12.2 Nm +10%

4x 1SO 4762 - M10 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 58 Nm +20%

or

2x 1ISO 4762 - M6 x 60 - 10.9

Tightening torque M, = 15.5 Nm +10%

4x 1SO 4762 - M10 x 60 - 10.9

Tightening torque M, = 75 Nm £20%

R913000115

R913000116

Size 25

6x ISO 4762 - M12 x 60 - 10.9-flZn-240h-L
Tightening torque M, = 100 Nm +20%

or

6x ISO 4762 - M12 x 60 - 10.9

Tightening torque M, = 130 Nm +20%

R913000121

Size 32

6x 1ISO 4762 - M20 x 80 - 10.9-flZn-240h-L
Tightening torque M, = 340 Nm +20%

or

6x ISO 4762 - M20 x 80 - 10.9

Tightening torque M, = 430 Nm +20%

R901035246

Size 52
(BWRZ52)

With a steel installation surface:

7x 1SO 4762 - M20 x 90 - 10.9-flZn-240h-L
Tightening torque M, = 465 Nm +20%
With a cast iron installation surface:

7x 1SO 4762 - M20 x 100 - 10.9-flZn-240h-L
Tightening torque M, = 465 Nm +20%

or

With a steel installation surface:

7x 1SO 4762 - M20 x 90 - 10.9

Tightening torque M, = 610 Nm +20%
With a cast iron installation surface:

7x 1SO 4762 - M20 x 100 - 10.9
Tightening torque M, = 610 Nm +20%

R913000397

R913000386

Size 52
(4WRZ52)

4x 1SO 4762 - M12 x 70 - 10.9-flZn-240h-L
Tightening torque M, = 100 Nm +20%

or

4x 1SO 4762 - M12x 70 - 10.9

Tightening torque M, = 130 Nm +20%

R913000515

When using type 4WRZ..., use the following throttle inserts in
channel A and B of the pilot control valve:

Subplates/connection flanges | Data sheet Throttle insert Jin mm Material number
Size 10 45054 Size 10 1.8 R900158510
Size 16 45056 Size 16 2.0 R900158547
Size 25 45058 Size 25 2.8 R900157948
Size 32 45060 Size 32 - -

Size 52 45501 Size 52 - -
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© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
may not be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process
of wear and aging.
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Proportional pressure relief valve
with position feedback (Lvdt AC/AC)

Type DBETBX

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 2 bar
Nominal flow rate Q. ., 1 I/min

List of contents Features

Contents Page - Directly operated valves with position feedback for limiting

Features system pressure

— Adjustable through the position of the armature against the

Ordering data
compression spring

Preferred types, symbol - ) ) o _
— Position-controlled at a high magnetic force, minimal hysteresis

Function tional diagram . e
ction, sectional diagra <0.3%, see Technical data and Characteristic curve

Technical data — Pressure limitation to a safe level even with faulty electronics

External trigger electronics 5 to (solenoid current | >1__)
max

© 0O WON N =

Characteristic curve — For subplate attachment, mounting hole configuration to
Unit dimensions 10 ISO 4401-03-02-0-94

Subplates as per catalog sheet RE 45053

(order separately)

— Plug-in connector for solenoid to DIN 43650-AM2 and
plug-in connector for position transducer, included in scope
of delivery

— Data for the external trigger electronics
*Ug=24V _ DC
* Adjustment of valve curve Np and gain
* With and without ramp generator
* Europe card format, setpoint 0..+10 V

(order separately)
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Ordering data

DBETBX | RE 29150/07.05

T T T

DBETB| X -1X/ |G24-37(Z4|M | *
Proportional pressure relief valve Further information in plain text
with position control and inductive 2= Sealed seat adjustment?
position transducer on the cone M = NBR seals
Mounting hole configuration =X suitable for mineral oils
to ISO 4401-03-02-0-94 (HL, HLP) to DIN 51524
Unit series 10 to 19 =1X Z4= Electrical connection
(10 to 19: installation and connection Unit plug to DIN 43650-AM2
dimensions unchanged) Plug-in connector included in scope of delivery
Max. pressure stage Solenoid type (current)
up to 28 bar =28 37= Solenoid current 3.7 A max.
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

Preferred types

Type Material Number

DBETBX-1X/28G24-37Z4M 0811402013

DBETBX-1X/80G24-37Z4M2" | 0811 402 007

DBETBX-1X/180G24-37Z24M 0811402 003

DBETBX-1X/250G24-37Z4M2" | 0 811 402 001

DBETBX-1X/315G24-37Z4M 0811 402 004

Symbol

For external trigger electronics

=t el
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Function, sectional diagram
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General

Type DBETBX 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 position-controlled
proportional solenoid.

With these valves, the system pressure that needs to be

limited can be infinitely adjusted in relation to the position of the
solenoid by means of external trigger electronics.

Position transducer

Basic principle

To adjust the system pressure, a setpoint is set in the trigger
electronics. Based on this setpoint, the electronics control the
position of the armature on the compression spring by means
of the signal from the position transducer.

The position control ensures extremely low hysteresis: the posi-
tion is maintained even in the event of external disturbances.
An “additional” spring between the cone and the seat contri-
butes 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..1 l/min).

The “p,..," 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.

Lead seal

Solenoid Valve body
Accessories
Type Material Number
(4 x) ISO 4762-M5x50-10.9 Cheese-head bolts 2910151 174
Europe card VT-VRPA1-537-10/VO/PV RE 30052 0811 405 097
=y
%
Europe card VT-VRPA1-537-10/V0O/PV-RTP RE 30054 0811405102
=g T
Europe card VT-VRPA1-537-10/VO/PV-RTS RE 30056 0811405179
=y T

Plug-in connectors
IR m
it e %%%P.FPE

Plug-in connector 2P+PE (M16x1.5) for the solenoid
and plug-in connector for the position transducer, included
in scope of delivery, see also RE 08008.

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Test adapter for Europe cards type VT-PA-3, see RE 30070
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Technical data

DBETBX | RE 29150/07.05

General

Construction

Poppet valve

Actuation

Proportional solenoid with position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position

Horizontal, vertical with solenoid at top

Ambient temperature range °C

-20...+50

Weight kg

4.5

Vibration resistance, test condition

Max. 25 g, 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 range recommended mm?/s | 20...100
max. permitted ~ mm?/s | 10...800
Pressure fluid temperature range °C | -20...+80

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

Class 18/16/13 "

Direction of flow See symbol

Max. set pressure (at Q=1 I/min) bar | 28 80 180 250 315

Minimum pressure (at Q=1 I/min) bar | 1.5 3 4 5 6
Note: At Q... = 3 I/min the pressure levels stated here increase

Max. mechanical pressure limitation bar | <29 <85 <186 <258 <325

level, e.g. when solenoid current | > I

Max. working pressure (at Q=1 I/min)  bar | Port P: 315

Max. pressure bar | Port T: = 2

Electrical

Cyclic duration factor % | 100

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/ISO 4400, M16 x 1.5 (2P+PE)

Position transducer connection Special plug

Max. solenoid current oo | 37

Coil resistance R, 0|25

Max. power consumption at 100 % VA | 60

load and operating temperature

Static/Dynamic?

Hysteresis % | =0.3

Range of inversion % | =0.2

Manufacturing tolerance for Q_ . % | =6

Response time 100 % signal change ms | On <45 / Off <25

) 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .

2) All characteristic values ascertained using amplifier 0811 405 097 for the position-controlled 3.7 A solenoid.
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Valve with external trigger electronics (europe card without ramp, RE 30052)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30054)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30056)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30056)

Daughter card

Circuit diagram/pin assignment
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Characteristic curve (measured with HLP 46, 9_, = 40°C%5°C)

Pressure in port P as a function of the setpoint
Nominal flow rate = 1 I/min

g 100
€
o
@ 2}
a 80 /r
&0 " /
#
40 >
20 //
Drnin COL— —/
3% pPmox. 0
g 2 4 6 8 0

Valve amplifier
Y Zero adjustment

2 Sensitivity adjustment
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Unit dimensions (nominal dimensions in mm)
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—p= FD: 10/97

200 095x1.78 N8R

43¢

1
|
Rk

(4% BHED Msx50

i 6% Nm
1810210120 2910181174
g -1
Y
:
St | [
Sl
j 8 -’
i 1. o g )
B.5 - 153
L 1
] 1%,
1834484040
Required surface quality Rmax. & P E
of mating component l
s /‘f K /
b
Mounting hole configuration: NG6 (ISO 4401-03-02-0-94) ¢
For subplates, see catalog sheet RE 45053
) Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x &
Non-ferrous 2 x @
P A T B F, F, F, 4
) 21.5 12.5 21.5 30.2 0 40.5 40.5
@ 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
% 8" 8" 8" 8" M52 M52 M52 M52
Bosch Rexroth AG © This document, as well as the data, specifications and other information
Hydraulics set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure relief valve
with on-board electronics (OBE)
and position feedback

Type DBETBEX

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Nominal flow rate Q, ., 1//min

List of contents Features
Contents Page - Directly operated valves with position feedback and on-board
Features 1 electronics for limiting system pressure
Ordering data o — Adjustable through the position of the armature against the
Preferred types, symbol 2 com.p.ressmn spring o ) ]

. . . — Position-controlled, minimal hysteresis <0.2 %, rapid response
Function, sectional diagram 3 . ;

. times, see Technical data
Technical data 4106 _ Pressure limitation to a safe level even with faulty electronics
On-board trigger electronics 7 and 8 (solenoid current | >1__)

max

Characteristic curve 9 _ For subplate attachment, mounting hole configuration to
Unit dimensions 10 ISO 4401-03-02-0-94. Subplates as per catalog sheet

RE 45053 (order separately)

— Plug-in connector to DIN 43563-AMB, see catalog sheet
RE 08008 (order separately)

— Data for the on-board trigger electronics

» Complies with CE, EMC directives EN 61000-6-2: 2002-08
and EN 61000-6-3: 2002-08

*Ug=24V _ DC

* Electrical connection 6P+PE

* Signal actuation
— Standard 0...+10 V (A1)
— Version 4...20 mA (F1)

* Valve curve calibrated at the factory
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T T
DBETB| E | X—1X/ |G24|K31 M| *
Proportional pressure relief valve Further information
with inductive position transducer on in plain text
the cone M= NBR seals,
With on-board electronics =E suitable for mineral oils
Mounting hole configuration (HL, HLP) to DIN 51524
to ISO 4401-03-02-0-94 =X Interface for trigger electronics
Unit series 10 to 19 =1X At f SSetpo.mt.lnput 0.+10V
(10 to 19: installation and connection dimensions F1= etpoint input 4..20 mA
unchanged) K31 = Electrical connection
Max. pressure stage without plug-in connector,
o 1o oty 9 _ 80 with unit plug to DIN 43563-AM6
up to 180 bar =180 Order plug-in connector separately
up to 250 bar =250
up to 315 bar =315
Voltage supply of trigger electronics =G24
24V DC

Preferred types

Type .....A1 (0..4+10 V)

Material Number

Type .....F1 (4..20 mA) Material Number

DBETBEX-1X/80G24K31A1M

0811402072

DBETBEX-1X/80G24K31F1M | 0811 402 140

DBETBEX-1X/180G24K31A1M

0811402071

DBETBEX-1X/180G24K31F1M | 0 811 402 075

DBETBEX-1X/250G24K31A1M

0811402073

DBETBEX-1X/315G24K31F1M | 0 811 402 141

DBETBEX-1X/3156G24K31A1M

0811402070

Symbol

For on-board electronics

m’L ’LU
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General

Type DBETBEX 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
with on-board electronics.

With these valves, rapid response times with low hysteresis
can be achieved.

c € EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Basic principle

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

the position of the armature on the conical seat and on the
compression spring.

The position control ensures extremely low hysteresis. The
magnetic force determines the spring force until a new position
is reached.

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.

Valve body

Accessories

Proportional solenoid with position transducer

Type

(4 x) B2 ISO 4762-M5x30-10.9 Cheese-head bolts

*

' -’- '}iﬁ

see also RE 08008.

Plug-in connectors 2P+PE,

Material Number

2910151 166
KS 1 834 482 022
KS 1 834 482 026
MS 1834 482 023
MS 1 834 482 024
KS 90° 1 834 484 252

Testing and service equipment

Test box type VT-PE-TB3, see RE 30065
Measuring adapter 6P+PE type VT-PA-2, see RE 30068
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General

Construction

Poppet valve

Actuation

Proportional solenoid with position control and OBE

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20...+50
Weight kg | 2.7

Vibration resistance, test condition

Max. 25 g, 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 range  recommended mm?2/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+70

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

Class 18/16/13 7

Direction of flow See symbol
Max. set pressure (at Q=1 I/min) bar | 80 180 250 315
Minimum pressure (at Q=1 I/min) bar | 3 4 5 8
Note: At Q... = 1.5 I/min the pressure levels stated here increase
Max. mechanical pressure bar | <85 <186 <258 <325
limitation level, e.g. when solenoid
current | >1
Max. working pressure (at Q=1 |/min) bar | Port P: 315
Max. pressure bar | Port T: 250
Static/Dynamic
Hysteresis % | =0.2
Range of inversion % | =0.1
Manufacturing tolerance % | =15
Response time 100% signal change ms | 30
10% signal change ms | 10

Thermal drift

<1% at AT=40°C

Conformity

C € EN 61000-6-2: 2002-08

EN 61000-6-3: 2002-08

D 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .
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Electrical, trigger electronics integrated in valve

Cyclic duration factor % | 100
Degree of protection IP 65 to DIN 40050 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24V DC
Terminal A: Min. 21 V DC/max. 40 V DC
Terminal B: 0 V Ripple max. 2V DC
Power consumption Solenoid ] 45 mm = 40 VA max.
External fuse 2.5 Ac
Input, “standard” version A1 | Differential amplifier, R = 100 k2
Terminal D: U 0..+10V
Terminal E: oV
Input, “mA signal” version F1 | Burden, R, =200 Q
Terminal D: 1, ¢ 4..20 mA
Terminal E: 1, _¢ Current loop I_¢ feedback
Max. voltage to differential inputs over OV | D — B} max. 18 V DC
E—B
Test signal, “standard” version A1 | LVDT
Terminal F: U, 0.+10V
Terminal C: Reference 0 V

Test signal, “mA signal” version F1
Terminal F: 1_g

Terminal C: I_¢

LVDT signal 4...20 mA at external load 200...500 Q max.

4...20 mA output
Current loop I._. feedback

Safety earth conductor and shield

See pin assignment (installation in conformity with CE)

Recommended cable

See pin assignment

upto20m 7 x0.75 mm?
upto40m 7x1mm?
Calibration Calibrated at the factory, see valve curve
Version A1:
Standard
< Supply 24V =
D < Signal: 0...+10V
_______ LVDT Signal: 0...+10V_ o
(Ri = 100k)
iy
Y L)
fmmm L
bl

Version F1:
mA signal

Supply 24V =

Signal: 4...20mA

LVDT Signal: 4...20mA >

(Burde: 200Q)
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For electrical data, see page 5
and Operating Instructions 1819929083

Steuerung

¥
}YYYY){XYYYY‘

24 V=

. Kunde

St/eckar
i ; Verstiirker
C€
Hydr. Actuator

Valve
AR BT

Hydr. / Mech,

Rexroth

Technical notes for the cable

Important

Version: — Multi-wire cable
— Extra-finely stranded wire to
VDE 0295, Class 6
— Safety earth conductor, green/yellow
— Cu-braided shield
Type: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve, plug type
and signal assignment

Cable @: - 0.75 mm? up to 20 m long
- 1.0 mm? up to 40 m long
Outside @: - 9.4..11.8 mm - Pg11

- 12.7.13.5 mm - Pg16

Voltage supply 24 V DC nom,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF" takes place internally.

In addition, with the “mA signal” version:

Ip_e = 3 mA - valve is active

Ip_e = 2 mA - valve is deactivated.

Electrical signals emitted via the trigger electronics (e.g. actual
values) must not be used to shut down safety-relevant machine
functions!

(See also European Standard, “Technical Safety Requirements
for Fluid-Powered Systems and Components — Hydraulics”,
EN 982))
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Circuit diagram/pin assignment
Version A1: Up_ 0..+10 V

HF a
0BE }_%*‘7”" Supply Ug
Exk.
A i
T . ,|,—H —
+19 ¥ — OC C #—7 Ref. zero *
=15 ¥ -— o
Dg
J_ el E U [E Setpoint 0..4+10 V
F LT
-,I + l“""— Actual value 0..+10 V
1 ™y
I H L l é‘g_:lT M= Safety earth conductor +
| - S Shield
o I ___I W * Do not connect to supply zero!
1
+
%
po=f(Upe)
[1=]
T
BoR -
I
' - als e I
S : !
. Cxg | Ventil . |
Il'l'rﬂlve u.:- 'L EY WO¥
Pin assignment
Version A1: Uy _ 0..+10 V
(R =100 kQ)
Ventil
) { o2k Ve /_,/'\i ¢ | | oa 224 Y=
B
m— 0V /, é c| =g 2
[ = ; E C m s & Y int. {Ref-0)
| L0V (Sign) | ff ¢| |mop
G Tt € s U . ; 100 x
i 3 { gV {Sign.} ; H c| |mt Diff.— omp.
L - (| |=F — bl S
" / r
L

w— prot. ground } Vi

- SE..—----'-“--Ir
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On-board trigger electronics

Circuit diagram/pin assignment
Version F1:15_¢ 4..20 mA

OBE 2.5 AF _
8 ‘/_‘:‘_+24v_ Supply
A
*Ug * 5 oV Supply zero
-~ J N -
+15V bC c ~— Loop k¢
-15V -—
l__ DC Ren D o) i -
A 200 _E C__ Ipe 4.20mA
Diff. £ —
amp. *—_L-}
4...20mA =
¥ *— _I__- —»Test I[r_c (4...20 mA)
— mA
I LI Logic I 9 y v ) E Safety earth conductor =+
T f Shield
i
T
———————————— +UB
* P
_'H\ . J
.
, i
|
i 1
I
A I
I
Lz
b p o= f (lpg)
| 100%
v Lome
il |
U E
6% |
oy i
i 7z 168 20mA
Pin assignment
Version F1:15_¢ 4..20 mA
(R,, = 200 kQ)
I Ventd
+24 V= {/”\1 | | A wnt2tye
Us 0V S ; g 0V
/ ; - 10 €
- Il r -0 {::]
| . f ! - Rsh = 200 Q
YL! { bt $ 1’ { m [
e Test 11| seds g 00 mA w— OUT If ; ‘D
R = 200 0} T * g Ci|mE
= 2000 N oy
{mox. 50002 | _ T . | el | —et20ma Y] Vot
L/ h LVDT
——. prot. ground } 2 *L/,f ¢ - SL___l Sign.

" I
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Characteristic curve (measured with HLP 46, 9_, = 40°C%5°C)

9/10

Pressure in port P as a function of the setpoint
Nominal flow rate = 1 I/min

100

/*( L 75% b mox
|
50

P % Prmox
4]
o

20 /
./
8% pmox. —

* Factory setting at Q=1 I/min
+2 9% manufacturing tolerance

Y Version: Uy g =0..4+10V
2 Version: |y = 4..20 mA
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%

116.5

Not included in scope of delivery

\ — FD: 10/07
@y 0 o25x1,78 NBR

185 c 1810210120

4x B) MBx30

= §*2 Nm
2610151168
Required surface quality

po of mating component

Mounting hole configuration: NG6 (ISO 4401-03-02-0-94)

For subplates, see catalog sheet RE 45053

1) Deviates from standard

2 Thread depth:
Ferrous metal 1.5 x &
Non-ferrous 2 x @

/T, 4
' f

S = arze)

P A T B F, F, Fy 4
X 215 12.5 21.5 30.2 0 40.5 40.5 0]
) 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%) 8" 8" 8" 8" M52 M5 2 M52 M5 2
Bosch Rexroth AG © This document, as well as the data, specifications and other information
Hydraulics set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
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remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure relief valve
with linear curve (Lvdt AC/AC)

Type DBETFX

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 200 bar
Nominal flow rate Q. ., 1 I/min

List of contents Features

Contents Page - Directly operated valves with position feedback for limiting

Features system pressure

- Adjustable through the set position (force) of the cone against

Ordering data
the main spring (see Basic principle, page 3)

Preferred types, symbol o ] R )
— Position-controlled, linear curve with minimal hysteresis <1 %,

Function tional diagram .
ction, sectional diagra see Technical data

Technical data — Pressure limitation to a safe level even with faulty electronics

External trigger electronics 5 to (solenoid current | >1__)
max

© 0O WON N =

Characteristic curve — For subplate attachment, mounting hole configuration
Unit dimensions 10 to ISO 4401-03-02-0-94
Subplates as per catalog sheet RE 45053 (order separately)

— Plug-in connector for solenoid to DIN 43650-AM2 and
plug-in connector for position transducer, included in scope
of delivery

— Data for the external trigger electronics
*Ug=24V DC
* Adjustment of valve curve Np and gain
with and without ramp generator
* Europe card format, setpoint 0..+10 V

(order separately)
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Ordering data

DBETFX | RE 29152/07.05

I I
DBETF| X -1X/
| |

Proportional pressure relief valve with
linear curve and inductive position
transducer on the cone

Mounting hole configuration
to 1ISO 4401-03-02-0-94

Unit series 10 to 19 =1X

(10 to 19: installation and connection

dimensions unchanged)

Max. pressure stage

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

Further information
in plain text

= NBR seals,

suitable for mineral oils (HL, HLP)
to DIN 51524

Electrical connection

Unit plug to DIN 43650-AM2
Plug-in connector included in scope
of delivery

Manual auxiliary override

Solenoid type (current)
Solenoid current 2.7 A max.

Voltage supply of trigger electronics
24V DC

Preferred types

Type

Material Number

DBETFX-1X/80G24-27NZ4M

0811402 023

DBETFX-1X/180G24—-27NZ4M

0811 402 022

DBETFX-1X/250G24-27NZ4M

0811 402 021

DBETFX-1X/315G24-27NZ4M

0811402 020

Symbol

For external trigger electronics

P
LM T

L=
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Function, sectional diagram

Hydraulics

| Bosch Rexroth AG 310

General

Type DBETFX proportional pressure relief valves have position
feedback and are used to limit system pressure.

The position of the valve cone is measured by the Lvdt AC/AC
position transducer, and the position of the cone-solenoid
position is controlled by external trigger electronics, resulting in

a linear curve.

Basic principle

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

position of the armature on the

conical seat and of the spring.

The position transducer is situated on the cone. The position
control ensures extremely low hysteresis. The magnetic force
determines the spring force until a new position is reached.
Pressure limitation for maximum safety

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

the maximum spring force.

Accessories

Position transducer T

Plug-in connector

Solenoid

Type Material Number
(4 x) ISO 4762-M5x30-10.9 Cheese-head bolts 2910 151 166
Europe card VT-VRPA1-527-10/V0O RE 30052 0811 405 095
=y
y/
Europe card VT-VRPA1-527-10/VO/RTP RE 30054 0811405100
| 7 TE ’ ‘5‘
Europe card VT-VRPA1-527-10/VO/RTS RE 30056 0811405175
=y T

Plug-in connectors
el 7T
5 . %%B%P+PE

Plug-in connector 2P+PE (M16x1.5) for the solenoid
and plug-in connector for the position transducer,
included in scope of delivery, see also RE 08008.

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Test adapter for Europe cards type VT-PA-3, see RE 30070
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Technical data

DBETFX | RE 29152/07.05

General

Construction

Poppet valve

Actuation

Proportional solenoid with position control and external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position

Horizontal, vertical with solenoid at top

Ambient temperature range °C

-20...+50

Weight kg

2.3

Vibration resistance, test condition

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

Hydraulic (measured with HLP 46, O

,=40°C +5°C)

Pressure fluid

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

Viscosity range recommended mm?/s | 20...100
max. permitted ~ mm?/s | 10..800
Pressure fluid temperature range °C | -20...480

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

Class 18/16/13 "

Direction of flow See symbol

Max. set pressure (at Q=1 |/min) bar | 80 180 250 315

Minimum pressure (at Q=1 I/min) bar | 3 4 5 6
Note: At Q_ ., = 3 I/min the pressure levels stated here increase

Max. mechanical pressure limitation level, bar | <85 <186 <258 <325

e.g.- when solenoid current | > I

Max. working pressure (at Q=1 I/min)  bar | Port P: 315

Max. pressure bar | Port T: 200

Electrical

Cyclic duration factor % | 100

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/1SO 4400, M16x1.5 (2P+PE)

Position transducer connection Special plug

Max. solenoid current Lo | 2.7

Coil resistance R, O3

Max. power consumption at 100 % VA | 35

load and operating temperature

Static/Dynamic?

Hysteresis %=1

Range of inversion % |=0.8

Manufacturing tolerance for Q_ . % | =

Response time 100 % signal change ms | On <45 / Off <25

) 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .

2 All characteristic values ascertained using amplifier 0 811 405 095 for the position-controlled 2.7 A solenoid.
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Valve with external trigger electronics (europe card without ramp, RE 30052)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30054)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30056)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30056)

Daughter card

Circuit diagram/pin assignment
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Characteristic curve (measured with HLP 46, 9_, = 40°C%5°C)

Pressure in port P as a function of the setpoint
Nominal flow rate = 1 I/min

100

2}

P % P tenn

40 /
20 ¢
Prin, €O /

3% pwern *O

— Ug V

Valve amplifier
Y Zero adjustment

2 Sensitivity adjustment
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Unit dimensions (nominal dimensions in mm)

4%

—m F0: 10/97

[2s

4 0 925x1,78 NBR
9.5 1810210120

MIBXLS

= 6-1-2 Nm
2810151186

E
E
E
3

B L

E 4x M5x30

Prg T 0

1834484040 2.

i} Es
e S R '

16...18 8BS 0

of mating component

Required surface quality ﬂx """ e p— E

g /‘f - - /

Mounting hole configuration: NG6 (ISO 4401-03-02-0-94) ¢
For subplates, see catalog sheet RE 45053

" Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x @
Non-ferrous 2 x @

P A T B F, F, F, 4,

) 21.5 12.5 21.5 30.2 0 40.5 40.5

@ 25.9 15.5 5.1 15.5 0 -0.75 31.75 31

%) 8" 8" 8" 8" M52 M52 M52 M52
Bosch Rexroth AG © This document, as well as the data, specifications and other information
Hydraulics set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
Zum EisengieBer 1 reproduced or given to third parties without its consent.
97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Telefon +49 (0) 93 52/ 18-0 ments concerning a certain condition or suitability for a certain application
Telefax +49 (0) 93 52/ 18-23 58 can be derived from our information. The information given does not release
documentation@boschrexroth.de the user from the obligation of own judgement and verification. It must be
www.boschrexroth.de remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure relief valve,
pilot operated

Type DBE6X

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Maximum flow rate 40 |/min

List of contents Features
Contents Page - Pilot operated valves (pilot valves) for limiting system pressure
Features 1 (pilot oil internal only)
Ordering data o  — Adjustable by means of the solenoid current, see Characteris-
tic curve, Technical data and selected valve electronics

Preferred types, symbol 2 Solenor ) | Aol A
Function, sectional diagram g ~° enoid versions [, = 0.8 A or |, =2.5

. — Pressure limitation to a safe level even with faulty electronics
Technical data 4 .

_ _ (solenoid current | >1 )

External trigger electronics Sto7  _ For subplate attachment, mounting hole configuration
Characteristic curves 8 to ISO 4401-03-02-0-94
Unit dimensions 9 Subplates as per catalog sheet RE 45053 (order separately)

— 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 (order separately)
* Plug, setpoint 0...4+10 V or 4...20 mA, RE 30264
* Module, setpoint 0...+10 V, RE 30222
* Europe card, setpoint 0...+10 V, RE 30109
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Ordering data
T T T .
DBE6| X—1X/ |G24- [N |Z4|M

Proportional pressure relief valve Further information
NGB8, pilot operated in plain text
Mounting hole configuration =X M= NBR seals,
to ISO 4401-03-02-0-94 suitable for mineral oils (HL, HLP)
Unit series 10 to 19 =1X to DIN 51524

(10 to 19: installation and connection

dimensions unchanged)

Max. pressure stage

Z4 =

Electrical connection

Unit plug to DIN 43650-AM2
Plug-in connector included in scope of delivery

up to 80 bar =80 N= Manual auxiliary override
up to 180 bar =180 Solenoid type (current)
up to 315 bar =315 8= Solenoid current 0.8 A max.
Voltage supply of trigger electronics 25 = Solenoid current 2.5 A max.
24V DC
Preferred types

Solenoid 0.8 A Solenoid 2.5 A

Type Material Number Type Material Number

DBE6X-1X/80G24-8NZ4M

0811 402 045

DBEBX-1X/80G24-25NZ4M

0811402 040

DBE6X-1X/180G24-8NZ4M

0811 402 044

DBE6X-1X/180G24-25NZ4M

0811 402 041

DBE6X-1X/315G24-8NZ4M

0811 402 043

DBE6X-1X/315G24-25NZ4M

0811 402 042

Symbol

For external trigger electronics
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Function, sectional diagram
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General

Type DBE6GX proportional pressure relief valves are pilot opera-
ted 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.

*I i
Plug-in connector ﬂl :
o

Bleeder plug ...,

H

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 I/min.

The “p,..." 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
(I..) would exceed its specified level in an uncontrolled
manner, the pressure cannot rise above the level determined by
the maximum spring force.

Solenoid

Accessories

.... ] Wb Valve body

Type Material Number
(4 x) ISO 4762-M5x30-10.9 Cheese-head bolts 2910 151 166
Plug VT-SSPA1-525-20/V0 (2.5 A) | RE 30264 0811405 1483
5 VT-SSPA1-508-20/V0 (0.8 A) 0811405 144
ZHD VT-SSPA1-525-20/V0/I (2.5 A) 0811405 145
VT-SSPA1-508-20/V0/I (0.8 A) 0811405162
Module VT-MSPA1-525-10/V0 (2.5 A) | RE 30222 0811405 127
[ VT-MSPA1-508-10/V0 (0.8 A) 0811405 126
Europe card VT-VSPA1-525-10/VO/RTP (2.5 A) | RE30109 0811405079
|’ 2 VT-VSPA1-508-10/VO/RTP (0.8 A) 0811 405 081

Plug-in connector %%@
2P+PE

Plug-in connector 2P+PE (M16x1.5)

included in scope of delivery, see also RE 08008.

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Current measuring adapter type VT-PA-5, see RE 30073
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Technical data
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General

Construction Pilot stage

Poppet valve

Main stage

Spool valve

Actuation

Proportional solenoid without position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20..4+50
Weight kg | 2.2

Vibration resistance, test condition

Max. 25 g, 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 range, recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20..+80

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

Class 18/16/137

Direction of flow See symbol

Max. set pressure (at Q=1 I/min) bar | 80 180 315
Minimum pressure (at Q. =1 I/min) bar | 7 8 10
Max. mechanical pressure limitation  bar | <90 <190 <325
level, e.g. when solenoid current | >1_

Max. working pressure bar | Port P: 315

Max. pressure bar | Port T: 250

Pilot oil flow I/min | approx. 0.6

Max. flow I/min | 40

Electrical

Cyclic duration factor % | 100

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection

Unit plug DIN 43650/1SO 4400, M16x1.5 (2P+PE)

Valve with solenoid type 0.8A 25 A
Max. solenoid current lax | O-8A 25A
Colil resistance R, Q|22 3
Max. power consumption at 100 % VA | 25 30
load and operating temperature

Static/Dynamic?

Hysteresis % | =4

Range of inversion % | =3

Manufacturing tolerance for p,_ . % | =10

Response time 100 % signal change ms | On 200 / Off <250

" 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .

2 All characteristic values ascertained using amplifier 0811 405 079 for the 2.5 A solenoid and

0811405081 for the 0.8 A solenoid.
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Valve with external trigger electronics (plug, RE 30264)
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Circuit diagram/pin assignment
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Valve with external trigger electronics (module, RE 30222)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card, RE 30109)

Circuit diagram/pin assignment
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Characteristic curves (measured with HLP 46, 9_, = 40°C%5°C)
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Pressure in port P as a function of the setpoint

p % pmax

{2 min. CQL

3I-5% P max. 0

/4

Y,

/

-yl =2 2%Hyst. ™

i 1

4

Pressure in port P proportionate to the

maximum flow of the main stage

p’ % pmax
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80 -

80
70
60
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- U 9)
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-
| | | | | | 1)
{ | | | | | [mAl

4.4 75 10,6 13,8 16,9 20

G imin

—

Valve amplifier

Y Zero adjustment

2 Sensitivity adjustment
3 Version: Ug = 0..4+10 V
4 Version: I = 4..20 mA

Set pressure
p=f(Qy

_p'l:_
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Unit dimensions (nominal dimensions in mm)
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Required surface quality Bmax. 4 p— E
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Mounting hole configuration: NG6 (ISO 4401-03-02-0-94) o | Im L
For subplates see catalog sheet RE 45053 ; : F" |
: H & . i |
Y Deviates from standard 6_ o= ..3 5
2 Thread depth: y s
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© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure relief valve,
pilot operated, with on-board elec-
tronics (OBE) and position feedback

Type DBEBE6X

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Maximum flow rate 40 |/min

List of Contents Features
Contents Page - Pilot operated valves with position feedback and on-board
Features 1 electronics for limiting system pressure (pilot oil internal only)
Ordering data o — Adjustable through the position of the armature against the
Preferred types, symbol 2 com.[:‘)ressmn spring o ] ]

. . . — Position-controlled, minimal hysteresis <1%, rapid response
Function, sectional diagram 3 . .

_ times, see Technical Data
Technical data 4to6  _ Pressure limitation to a safe level even with faulty electronics
On-board trigger electronics 7 and 8 (solenoid current 1 >1__)
Characteristic curves 9 - For subplate attachment, mounting hole configuration to
Unit dimensions 10 ISO 4401-03-02-0-94. Subplates as per catalog sheet

RE 45053 (order separately)

— Plug-in connector to DIN 43563-AMB6, see catalog sheet
RE 08008 (order separately)

— Data for the on-board trigger electronics

* Complies with CE, EMC directives EN 61000-6-2: 2002-08
and EN 61000-6-3: 2002-08

*Ug=24V  DC

* Electrical connection 6P+PE

» Signal actuation
— Standard 0...+10 V (A1)
— Version 4...20 mA (F1)

* Valve curve calibrated at the factory
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Ordering data
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DBEB

1 1
Ele6 xT1x/

G24 K31 M|~

Proportional pressure relief
valve with inductive position
transducer on the cone

With on-board electronics =

Nominal size

Mounting hole configuration to
ISO 4401-03-02-0-94

Unit series 10 to 19

(10 to 19: installation and connection dimensions

unchanged)

Max. pressure stage
up to 80 bar

up to 180 bar

up to 315 bar

=180
=315

Further information
in plain text

NBR seals, suitable for
mineral oils (HL, HLP)
to DIN 51524

A1 =

Interface for trigger electronics

Setpoint input 0...+10 V
Setpoint input 4...20 mA

K31 =

Electrical connection
without plug-in connector,

with unit plug to DIN 43563-AM6
Order plug-in connector separately

Voltage supply of trigger electronics
24V DC

=G24

Preferred types

Type ......A1 (0..+10 V)

Material Number

Type .....F1 (4..20 mA)

Material Number

DBEBE6X-1X/80G24K31A1M

0811402078

DBEBE6X-1X/80G24K31F1M

0811 402 084

DBEBE6X-1X/180G24K31A1M

0811402077

DBEBE6X-1X/180G24K31F1M

0811402079

DBEBE6X-1X/3156G24K31A1M

0811402076

Symbol

For on-board electronics

ml lU
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Function, sectional diagram
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General

Type DBEBEG6X proportional pressure relief valves are pilot
valves that are used to limit system pressure. The valves are
actuated by means of a position-controlled proportional
solenoid with on-board electronics.

With these valves, rapid response times with low hysteresis
can be achieved.

c € EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Proportional solenoid with position transducer

Accessories

Basic principle

To adjust the system pressure, a setpoint is set in the trigger
electronics. Based on this setpoint, the electronics control the
position-controlled solenoid.

The proportional solenoid maintains its position against a
spring force, which is proportionate to the system pressure.
The pilot stage is supplied with pilot oil through a bore hole

at <0.6 I/min. The “p " 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
(I.,.,) would exceed its specified level in an uncontrolled
manner, the pressure cannot rise above the level determined by
the maximum spring force.

Valve body

Type

(4 x) ISO 4762-M5x30-10.9 Cheese-head bolts

see also RE 08008

@7 ji*

Plug-in connectors 6P+PE,

Material Number

2910151 166
KS 1 834 482 022
KS 1834 482 026
MS 1834 482 023
MS 1834 482 024
KS 90° 1834 484 252

Testing and service equipment

Test box type VT-PE-TB3, see RE 30065
Measuring adapter 6P+PE type VT-PA-2, see RE 30068
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General

Construction Pilot stage

Poppet valve

Main stage

Spool valve

Actuation

Proportional solenoid with position control and OBE

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20...+50
Weight kg | 3.4

Vibration resistance, test condition

Max. 25 g, 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 range recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20..+70

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

Class 18/16/13 "

Direction of flow See symbol

Max. set pressure (at Q=1 I/min) bar | 80 180 315

Minimum pressure (at Q=1 |/min) bar | 7 8 10

Max. mechanical pressure limitation ~ bar | <90 <190 <325

level, e.g. when solenoid current I >1__

Max. working pressure bar | Port P: 315

Max. pressure bar | Port T: 250

Pilot oil flow I/min | approx. 0.6

Max. flow I/min | 40

Static/Dynamic

Hysteresis % | =1

Manufacturing tolerance % | =15

Response time 100% signal change ms | 70 Response time at: Q = 10 I/min
10% signal change  ms | 15 (values depend on the dead volume)

Thermal drift

<1% at AT=40°C

Conformity

C € EN 61000-6-2: 2002-08

EN 61000-6-3: 2002-08

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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .
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Electrical, trigger electronics integrated in valve

Cyclic duration factor %

100

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24V DC, .,

Terminal A: Min. 21 V DC/max. 40V DC

Terminal B: 0 V Ripple max. 2V DC

Power consumption

Solenoid 1 45 mm = 40 VA max.

External fuse

2.5 A

Input, “standard” version A1 | Differential amplifier, R = 100 k€2
Terminal D: U 0..+10V

Terminal E: oV

Input, “mA signal” version F1 | Burden, R, =200 Q

Terminal D: 1, ¢ 4..20 mA

Terminal E: 1,

Current loop I_¢ feedback

Max. voltage to differential inputs over OV | D — B } max. 18 V DC
E—-B '

Test signal, “standard” version A1 | LVDT

Terminal F: U, 0..+10V

Terminal C: Reference O V

Test signal, “mA signal” version F1 | LVDT signal 4...20 mA at external load 200...500 Q max.

Term!nal File
Terminal C: I._

4...20 mA output
Current loop I_¢ feedback

Safety earth conductor and shield See pin assignment (installation in conformity with CE)

Recommended cable See pin assignment
upto20m 7 x0.75 mm?

upto40m 7x1mm?

Calibration Calibrated at the factory, see valve curve
Version Af:
Standard
< Supply 24V =

Signal: 0...+10V
] —

LVDT Signal: 0...+10V

___________(ng_ﬁOk_Q)_>
-1
U —l_j
sl ___\M.?_ Version F1:
ST mA signal

Supply 24V =

Signal: 4...20mA

LVDT Signal: 4...20mA_>

(Burde: 200Q)
P
I 1
--------- M-t

S I
Lo gT
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Connection
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For electrical data, see page 5 and
Operating Instructions 1819929083

Steuerung

24 V=

Kunde

¥
}YYYYYXYYYY‘

St/eckar
i ; Verstiirker
C€
Hydr. Actuator

Valve
AR BT

Hydr. / Mech,

Rexroth

Technical notes for the cable

Important

Version: -

Type: -

No. of wires: -

Cable 9: -

Outside @: -

Multi-wire cable

Extra-finely stranded wire

to VDE 0295, Class 6

Safety earth conductor, green/yellow
Cu braided shield

e.g. Olflex-FD 855 CP

(from Lappkabel company)
Determined by type of valve,

plug type and signal assignment

0.75 mm? up to 20 m long
1.0 mm? up to 40 m long

9.4..11.8 mm - Pg11
12.7..13.5 mm - Pg16

Power supply 24 V DC nom,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF" takes place internally.

In addition, with the “mA signal” version:

Ip_e = 8 mA - valve is active

lp_e = 2 mA - valve is deactivated.

Electrical signals emitted via the trigger electronics (e.g. actual
values) must not be used to shut down safety-relevant machine
functions!

(See also European Standard, “Technical Safety Requirements
for Fluid-Powered Systems and Components — Hydraulics”,
EN 982).
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On-board trigger electronics
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Circuit diagram/pin assignment
Version A1: Uy _ 0..+10 V

L3N 4 4 ¥=

Supply Ug

OBE "
& Ext. "
+Ug - ] Supply zero
215§ -—] oC '_._+-—— Ref. zero *
~15 § -— |
DCc 4
1 —< | Ups Setpoint 0..+10 V/
i} "‘-|-_
T
1 \I— Actual value 0..+10 V
==
I H Lo |_ |§'-|'L'|T Safety earth conductor =
gn.
L - Shield
o I ___I l HE * Do not connect to supply zero!
1
+
-
p=f(Upe)
=]
T
Mo R -
I
" -y als e, I
S - !
. Cx3 | Ventil o |
H"'rﬂlve u.:- 1% BV 0¥
Pin assignment
Version A1: Uy _ 0..+10 V
(R =100 kQ)
Venti
) { o2& V= /,,/'\i ¢l lema —t28y=
B
m— 0V /, é c| =g 2
[ = ; E C m s Y it {Ref0)
| 1 i
ot té — { Rl {Sign.} ;l / | l=0 m—
es .
i 3 g vV {Sign.} ; / c| |-t S
{ / .
i ¢ VDT Sign.
L ) 7 | |=F P55y
" [, ¢

w— prot. ground } Vi

- SLM.I;
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On-board trigger electronics

Circuit diagram/pin assignment
Version F1:15_¢ 4..20 mA

OBE 2.5 AF _
FI/—E—QL‘ V= Supply
A
*Us j 5 ﬁ Supply zero
+15V DC N C -a— Loop Ir.c
-15V -— o |
I_— DC Ren D | — -
) 200 _E | c_ Ipg 4.20mA
Diff. E — -
amp. 4—_1_-}
4...20mA =
/ o— _'__- —» Testlg.c (4...20 mA)
— mA 1
I LI Logic | \ v ) Safety earth conductor =
|
T 1 Shield
I
T
0——»——? ——————— +U
* I
_.H\ . J
-—
A _
I
I I
I
I
Z 1
{ p o= f (log)
| 100%
A | .
" | |
: |
e |
& g
4 7z 1648 20mA
Pin assignment 6P+PE
Version F1:15_¢ 4..20 mA
(R, =200 kQ)
I Venti
+24 V= /'“‘\1 | | —t2ty=
Us 0V I ] ; oV
¥ . - "
[ 10 €
- . r -0 {::]
| ! ! - Rsh = 200 Q
f N { K P
rL! I H 7 L. - [
e Test 11| seds g 00 mA w— OUT If ; ‘D
R = 200 0} T * t Ci|mE
= 2000 N oy
{mox. 50002 | _ T . | ¢ | F et20 mA Y1 vt
L/ LVDT
—. prot. ground } 2k *L/,f ¢ - SL___l Sign.

" I
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Pressure in port P as a function of the setpoint

100

P % Prmox
4]
o

/*( L 75% b mox
|

40

20

8% P mox. _{—}“-F":y

* Factory setting at Q=1 I/min
+5 9% manufacturing tolerance

/

/

%

U Version: Up_¢ =0..+10 V
2 Version: |_¢ = 4..20 mA

4 6
| |

o
I
(

4,0

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

100

80
70
60
50
40
30
20
10

0

p’ % pmax

80 -

2
|
[

72

[
104 136 168 20 [*n

Set pressure
p'=f(Qp_y)

I'I'IJ\J\U

10 20 30 40
G imin
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Unit dimensions (nominal dimensions in mm)

DBEBE6X | RE 29159/07.05

g Not included in scope of delivery

B

N

43

- 11 Bl 57
653 L
0o — £ 10/97
4 EEDMB5x30 40 ©925x1,78NBR
6 1819210120
2 910 151 166 = §+2 Nm
HES | B85 § 17
HeAroth.
ek
2 ¢
i Required surface quality
of mating component
Bce 4 e
i f j
- 4 E / - ///
Mounting hole configuration: NG6 (ISO 4401-03-02-0-94) 3 ¥
For subplates see catalog sheet RE 45053 '
Y Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x @
Non-ferrous 2 x @

P A T B F, F, Fy 4
X 21.5 12.5 21.5 30.2 0 40.5 40.5 0
® 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%) 8" 8" 8" 8" M5 2 M52 M5 2 M52

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments conceming a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure relief valve

Type DBETX

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Nominal flow rate Q. ., 1 I/min

List of contents Features
Contents Page - Directly operated valves (pilot valves) for limiting system
Features 1 pressure
Ordering data o - Adjustable by means of the solenoid current, see Charac-
teristic curve, Technical data and selected valve electronics

Preferred types, symbol 2 Solenoi ] | Aol A
Function, sectional diagram g ~%° enoid versions |, = 0.8 Aor |, =25

. — Pressure limitation to a safe level even with faulty electronics
Technical data 4 .

_ ) (solenoid current I >1__ )

External trigger electronics Sto7  _ For subplate attachment, mounting hole configuration to
Characteristic curve 8 ISO 4401-03-02-0-94
Unit dimensions 9 Subplates as per catalog sheet RE 45053 (order separately)

— 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 (order separately)
* Plug, setpoint 0...+10 V or 4...20 mA, RE 30264
* Module, setpoint 0...+10 V, RE 30222
* Europe card, setpoint 0...+10 V, RE 30109
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Ordering data
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T T T
DBET| X—1X/ |G24- za|m| *

Proportional pressure relief valve Further information
Mounting hole configuration to =X in plain text
ISO 4401-03-02-0-94 M= NBR seals,
Unit series 10 to 19 —=1X suitable for mineral oils
(10 to 19: installation and connection (HL, HLP) to DIN 51524
dimensions unchanged) 24 = Electrical connection
Max. pressure stage Pluc thl pcliugét.o DIN 43?‘5d0-|AM2
up to 50 bar =50 ug-in connector included in scope of delivery
up to 80 bar =80 = Manual auxiliary override
up to 180 k;ar = 180 Solenoid type (current)
up to 250 bar _ 250 8= Solenoid current 0.8 A max.
up to 315 bar =315 25 = Solenoid current 2.5 A max.
Voltage supply of trigger electronics =G24
24V DC
Preferred types

Solenoid 0.8 A Solenoid 2.5 A

Type Material Number Type Material Number

DBETX-1X/50G24-8NZ4M

0811402 036

DBETX-1X/50G24-25NZ4M

0811402 034

DBETX-1X/80G24-8NZ4M

0811402018

DBETX-1X/80G24-25NZ4M

0811 402 030

DBETX-1X/180G24-8NZ4M

0811402017

DBETX-1X/180G24-25NZ4M

0811 402 031

DBETX-1X/250G24-8NZ4M

0811402019

DBETX-1X/250G24-25NZ4M

0811402 035

DBETX-1X/3156G24-8NZ4M

0811402016

DBETX-1X/3156G24-25Z4M

0811 402 032

Symbol

For external trigger electronics

ﬁ
izwﬂ_
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Function, sectional diagram
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General

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 =1 | that is as
close as possible to constant.

Solenoid

Accessories

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 proportional solenoid converts the current to a me-
chanical force, which acts on a main spring by means of the
armature plunger. An “additional” spring between the cone and
the seat 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..1 I/min). The “p_..." 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
(I, would exceed its specified level in an uncontrolled
manner, the pressure cannot rise above the level determined by
the maximum spring force.

Plug-in connector

Valve body

Type Material Number
(4 x) ISO 4762-M5x30-10.9 Cheese-head bolts 2910 151 166
Plug VT-SSPA1-525-20/V0 (2.5 A) | RE 30264 0811405 143
5 VT-SSPA1-508-20/V0 (0.8 A) 0811 405 144
ZHD VT-SSPA1-525-20/V0/I (2.5 A) 0811 405 145
VT-SSPA1-508-20/V0/I (0.8 A) 0811405 162
Module VT-MSPA1-525-10/VO (2.5 A) | RE 30222 0811405 127
t VT-MSPA1-508-10/V0 (0.8 A) 0811405 126
Europe card VT-VSPA1-5625-10/VO/RTP (2.5 A) | RE30109 0811405079
|’ 2 VT-VSPA1-508-10/VO/RTP (0.8 A) 0811 405 081
Plug-in connector Plug-in connector 2P+PE (M16x1.5)
%%@ included in scope of delivery, see also RE 08008.
2P+PE

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Current measuring adapter type VT-PA-5, see RE 30073
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Technical data

DBETX | RE 29161/07.05

General

Construction

Spool valve

Actuation

Proportional solenoid without position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20...+50
Weight kg |1.9

Vibration resistance, test condition

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

Hydraulic (measured with HLP 46,

ﬁo” = 40 OC i5 OC)

Pressure fluid

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

Viscosity range  recommended mm?2/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+80

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

Class 18/16/13 7

Direction of flow See symbol

Max. set pressure (at Q=1 I/min) bar | 50 80 180 250 315

Minimum pressure (at Q=1 I/min) bar | 2 3 4 5 8
Note: At Q... = 1.5 I/min the pressure levels stated here increase

Max. mechanical pressure limitation  bar | <55 <85 <186 <258 <325

level, e.g. when solenoid current | > 1.

Max. working press. (at Q=1 I/min)  bar | Port P: 3152

Max. pressure bar | Port T: 250

Electrical

Cyclic duration factor % | 100

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection

Unit plug DIN 43650/1SO 4400, M16x1.5 (2P+PE)

Valve with solenoid type 0.8 A 25A
Max. solenoid current lax | O-8 A 25A
Colil resistance R, Q|22 3
Max. power consumption at 100 % VA | 25 30
load and operating temperature

Static/Dynamic?

Hysteresis % | =4

Range of inversion % | =3

Manufacturing tolerance % | =10

Response time 100% signal change ms | On <60 / Off <70

) 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .

2 The maximum pressure in P is 315 bar in the standard version. 350 bar is available on request.

3) All characteristic values ascertained using amplifier 0 811 405 079 for the 2.5 A solenoid
and 0 811 405 081 for the 0.8 A solenoid.
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Valve with external trigger electronics (plug, RE 30264)
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Circuit diagram/pin assignment
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Valve with external trigger electronics (module, RE 30222)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card, RE 30109)

Circuit diagram/pin assignment
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Characteristic curve (measured with HLP 46, 9_, = 40°C+5°C)

Pressure in port P as a function of the setpoint
Nominal flow rate = 1 I/min

X 108

S g0 VA

* %0 e
o] 01 Umin y/4
60

£ min. CQ.
3% pmcx. 0 T 3
0 Ue )

Valve amplifier

Y Zero adjustment

2 Sensitivity adjustment
3 Version: U; =0..+10 V
4 Version: I = 4..20 mA
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Unit dimensions (nominal dimensions in mm)
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Proportional pressure relief valve, directly oper-
ated, without/with integrated electronics (OBE)

Type DBET and DBETE

Features

» Directly operated valves for limiting a system pressure

Operation by means of proportional solenoid

» Proportional solenoid with central thread and detach-
able coil

» For subplate mounting:
Porting pattern according to ISO 4401

» Integrated electronics (OBE) with type DBETE:
Little manufacturing tolerance of the command value
pressure characteristic curve

» External control electronics with type DBET:
Amplifier with modular design, Euro-card format and as
plug-in amplifier, individually adjustable upwards and
downwards ramp, fine adjustment of the command
value pressure characteristic curve is possible

v

The Drive & Control Company Rex rOt h

Size 6
Component series 6X

vvyyy

Maximum flow: 2 I/min

Contents

Features

Ordering code

Symbols

Function, section

Technical data

Electrical connection
Integrated electronics (OBE)
Characteristic curves
Dimensions

Accessories

Bosch Group

RE 29162
Edition: 2013-06
Replaces: 04.13

Maximum operating pressure 420 bar

N o

W oo oA~ WNE

12...14
14

RE 29162, edition: 2013-06, Bosch Rexroth AG
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Ordering code

01 02 03 04 05 06 07 08 09 10 11
— *
[oBET| [—Jex|[ /]| [ Je24] [ | [ [*]
| 01 | Proportional pressure relief valve DBET
02 | For external control electronics no code
With integrated electronics E
| 03 | Component series 60 to 69 (60 to 69: Unchanged installation and connection dimensions) 6X
Maximum pressure rating
04 | Up to 50 bar 50
Up to 100 bar 100
Up to 200 bar 200
Up to 315 bar 315
Up to 350 bar 350
Up to 420 bar 420
05 | Pilot oil return internal no code
Pilot oil return, external Y
Supply voltage of the integrated electronics (OBE)
|06 |24V DC voltage G24
07 | 1600 mA coil no code
800 mA coil (only possible for DBET-6X (external control electronics)) -81
Electrical connection
08 | For type DBET:
Without mating connector; connector DIN EN 175301-803 K42
For type DBETE:
Without mating connector; connector DIN EN 175201-804 K312
Electronics interface
09 | Command value Oto 10V Al
Command value 4 to 20 mA F1
with DBET no code
Seal material
10 | NBR seals M
FKM seals \")

Attention: Observe compatibility of seals with hydraulic fluid used! (Other seals upon request)

| 11 | Further details in the plain text

1) Replacement for series 5X (for comparison, see characteristic
curve on page 9). All hydraulic characteristics specified in the
data sheet refer to the version with a 1600 mA coil.

2) Mating connectors, separate order, see pages 7 and 14.

Bosch Rexroth AG, RE 29162, edition: 2013-06
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Symbols
For external control electronics (type DBET) With integrated electronics (type DBETE)
Pilot oil return internal Pilot oil return internal
| ']
A | S —
r= r—— <
] 7 1
g A
Pilot oil return, external (Y) Pilot oil return, external (Y)
1 1
)y il
A A p
]
7 1
L—”;I l__/’F: !

RE 29162, edition: 2013-06, Bosch Rexroth AG
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Function, section

General information

Type DBET proportional pressure relief valves are remote
control valves with seat design and are used to limit a sys-
tem pressure. Operation by means of a proportional sole-
noid with central thread and detachable coil. The interior
of the solenoid is connected to port T or Y and is filled
with the hydraulic fluid. Depending on the electric com-
mand value, these valves can be used to smoothly set the
system pressure to be limited.

The valves mainly consist of the housing (1), the propor-
tional solenoid (2), the valve seat (3) and the valve pop-
pet (4).

Type DBET

DBET(E) | Proportional pressure relief valve, directly operated

Basic principle

For the setting of the system pressure, a command value is
specified at the control electronics. Depending on the
command value, the electronics actuate the solenoid with
electric current. The proportional solenoid converts the
electric current into mechanical force that acts on the
valve poppet (4) via the armature plunger (5). The valve
poppet (4) presses on the valve seat (3) and interrupts the
connection between port P and T or Y. If the hydraulic
force on the valve poppet (4) equals the solenoid force,
the valve controls the set pressure by lifting the valve
poppet (4) off the valve seat (3) and thus enabling hydrau-
lic fluid to flow from port P to T or VY. If the command value
is zero, the control electronics only applies the minimum
control current to the proportional solenoid (2) and the
minimum set pressure is applied.

Type DBET...Y
Pilot oil return, external

Type DBETE

&1
—

Ve

Type DBETE - with integrated electronics (OBE)
In terms of function and design, these valves correspond
to type DBET. On the proportional solenoid, there is

a housing (6) with the control electronics.

Supply and command value voltage are applied at the connec-
tor (7). At the factory, the command value pressure character-
istic curve is adjusted with little manufacturing tolerance.

Bosch Rexroth AG, RE 29162, edition: 2013-06
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VT

For more information on the control electronics, see page 8.
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Technical data

(for applications outside these parameters, please consult us.)

5/14

general
Weight - Type DBET kg|2.0
— Type DBETE kg|2.15
Mounting orientation Any
Ambient temperature range °C | -20to +70 (DBET)
-20 to +50 (DBETE)

hydraulic
Maximum operating pressure - Port P bar | 420
Maximum set pressure — Pressure rating 50 bar bar | 50

— Pressure rating 100 bar bar | 100

— Pressure rating 200 bar bar | 200

- Pressure rating 315 bar bar | 315

- Pressure rating 350 bar bar | 350

- Pressure rating 420 bar bar | 420
Minimum set pressure (at command value 0 V or 4 mA) bar | See characteristic curves on page 11
Return flow pressure Port T and/or Y bar | Separately at zero pressure to the tank
Maximum flow I/min |21
Hydraulic fluid 1) See table on page 6
Hydraulic fluid temperature range °C | -20 to +80
Viscosity range mm?2/s | 20 to 380, preferably 30 to 46
Maximum permitted degree of contamination of the hydrau- Class 20/18/15 2)
lic fluid, cleanliness class according to 1ISO 4406 (c)
Hysteresis % | < 4 of the maximum set pressure
Range of inversion % | < 0.5 of the maximum set pressure
Response sensitivity % | < 0.5 of the maximum set pressure
Linearity (flow 0.8 I/min) % | +3 of the maximum set pressure
Manufacturing tolerance of the at command value 20 % % | < 1.5 of the maximum set pressure 3)
command value pressure char- 3t command value 100 % % | < +5 of the maximum set pressure (type DBET) 4
acteristic curve, related to < +1.5 of the maximum set pressure (type DBETE)
0.8 I/min; pressure increasing
Step response (Tu + Tg) 0 —» 100 % or 100 % — O ms | 80 (depending on the system)

line volume < 20 cm3; Q@ = 0.8 I/min

1) Observe flow limitation for pressure ratings 315, 350 and 420 bar

(page 10).

2) The cleanliness classes specified for the components must be
adhered to in hydraulic systems. Effective filtration prevents

faults and at the same time increases the life cycle of
the components.

For the selection of the filters, see www.boschrexroth.com/filter.

3) Zero point calibration at the factory.
4) Possible comparison of the external control electronics.

RE 29162, edition: 2013-06, Bosch Rexroth AG
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Technical data

(for applications outside these parameters, please consult us.)

Hydraulic fluid Classification Suitable sealing materials Standards
Mineral oils HL, HLP NBR, FKM DIN 51524
Bio-degradable - Insoluble in water HEES FKM VDMA 24568
Flame-resistant - Water-free HFDU FKM 1ISO 12922
— Containing water HFC (Fuchs Hydrotherm 46M, NBR 1ISO 12922
Petrofer Ultra Safe 620)

ke Important information on hydraulic fluids!

» For more information and data on the use of other hydraulic

fluids refer to data sheet 90220 or contact us!

» There may be limitations regarding the technical valve data
(temperature, pressure range, life cycle, maintenance inter-

vals, etc.)!

» The flash point of the hydraulic fluid used must be 40 K higher

than the maximum solenoid surface temperature.

»

»

Flame-resistant - containing water:
— The maximum pressure differential per control edge is 210 bar.
Otherwise, there is increased cavitation erosion.
— Life cycle as compared to operation with mineral oil HLP
30 to 100 %
— Maximum fluid temperature 60 °C
Bio-degradable: When using bio-degradable hydraulic fluids that
are zinc-solving, zinc may accumulate in the fluid (700 mg zinc
per pole tube).

electric G24 G24-8
Minimum solenoid current mA <100 <100
Maximum solenoid current mA 1600 + 10 % 800 +5 %
Solenoid coil resis- - Cold value at 20 °C Q 5,5 20,6
tance — Maximum hot value Q 8,05 33
Switch-on duration % 100 100
electric, integrated electronics (OBE)
Supply voltage —Nominal voltage VDC | 24

- Lower limit value VvDC | 21

—Upper limit value VDC | 35
Current consumption Al<1,5
Required fuse protection A| 2, slow-blowing
Inputs —-Voltage V|0to 10

—Current mA | 4 to 20
Output —Actual current value mV|1lmV21lmA

Protection class of the valve according to EN 60529

IP 65 with mating connector mounted and locked

[FE~ Notice!

Information on the environment simulation testing for the areas
EMC (electromagnetic compatibility), climate and mechanical
load, see data sheet 29162-U (declaration on environmen-

tal compatibility).

Bosch Rexroth AG, RE 29162, edition: 2013-06
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Electrical connection (dimensions in mm)

Type DBET

Connection at the connector

(% )
i)

Mating connector (black) accord-

ing to DIN EN 175301-803,
material no. R901017011
(separate order)

Connection at mating connector

36

53
27,5
f I
. =
! U | Y I YY)
o

L .g
! Sealing

30 material NBR
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Type DBETE
Connector pin assignment Contact Allocation interface "A1" | Allocation interface "F1"
A 24 VDC (u(t) =21 Vto 35V); Inax < 1.5 A
Supply voltage
B oV
Reference potential actual value C Reference contact F; 0 V Reference contact F; 0 V
. . o D 0to 10 V; Rg = 100 kQ 4 to 20 mA; Rg = 100 Q
Differential amplifier input "
E Reference potential command value
Measuring output (actual value) F 0 to 1.6 V actual value (1 mV 2 1 mA)
Load resistance > 10 kQ
Protective ground PE Connected to solenoid and valve housing

Mating connectors according to DIN EN 175201-804, solder contacts for line cross-section 0.5 to 1.5 mm?2

Plastic version,
material no. R900021267
(separate order)

Metal version,
material no. R900223890
(separate order)
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Electrical connection

Connection cable for type DBETE

— Recommendation 6-wire, 0.75 or 1 mm?2 plus
protective grounding conductor and screening

— Only connect the screening to PE on the supply side

— Maximum admissible length = 100 m

The minimum supply voltage at the power supply unit

depends on the length of the supply line (see diagram).

Integrated integrated (OBE) with type DBETE

Function

The electronics are supplied with voltage via ports

A and B. The command value is applied to the differential
amplifier ports D and E.

Via the characteristic curve generator, the command value
solenoid current characteristic curve is adjusted to the
valve so that non-linearities in the hydraulic system are
compensated and thus, a linear command value pressure
characteristic curve is created.

The current controller controls the solenoid current inde-
pendently of the solenoid coil resistance.

Block diagram

DBET(E) | Proportional pressure relief valve, directly operated

30 4 0,75 mm?
28 /\

1 mm2
s / /4 mm

ul |

7~

22

Min. supply voltage in V-

20 40 60 8 100

Length in mm -

The power stage of the electronics for controlling the
proportional solenoid is a chopper amplifier with a cycle
frequency of approx. 180 Hz to 400 Hz. The output signal
is pulse-width modulated (PWM).

In order to check the solenoid current, a voltage can be
measured at the connector between pin F(+) and pin C(-)
that is proportional to the solenoid current. 1 mV corre-
sponds to 1 mA solenoid current.

24VDC
Supply |
GND

DC
DC

Reference potential '

Chopper
actual value | . Differential Characteristic Current amplifier
D amplifier curve generator controller
Command value
i U ”ﬂ”ﬂﬂ Solenoid
Reference potential |E u
command value ,
!F ' U H
Actual value <
o U M
PE__
i | Oscillator
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Proportional pressure relief valve, directly operated | DBET(E)

Characteristic curves
(measured with HLP46, Q¢;j = 40 =5 °C)

9/14

Pressure in port P depending on the command value (flow = 0.8 |/min)

Type DBET
100 . )
0\1 80 /, s
p G2
ol /AZA
< A
o V4
/4

© 4
; <
@ 20
o
o

0 20 40 60 80 100

I
At 20 % zero point
calibration at the factory

Command value in % —

1) With valve type DBET, the manufacturing tolerance at the
external amplifier (type and data sheet, see page 14) can
be changed using the command value attenuator potenti-
ometer "Gw". The digital amplifier is set using the param-
eter "Limit".

In this context, the control current according to the techni-
cal data must not be exceeded.

In order that several valves can be adjusted to the same
characteristic curve, do not set the pressure higher than
the maximum set pressure of the pressure rating with
command value 100 %.

Pressure in port P depending on the command value

Comparison DBET series 5X-6X / pressure rating 200 bar
(with amplifier VT-VSPA1-1-1X with 800 mA coil)

220
1
g 180
p Series 5X L
o 140 //
& 100 //
=
£ 60 _SZZ b Series 6X
1]
8 A
© 2
o ="
0 20 40 60 80 100

Command value in % —

Type DBETE
100

A

X80

I=

[a

+ 60

o /]

o

< ///

o p

>

2 2 Z

o

o
0 20 40 60 80 100

Command value in % —

Current drop as ambient temperature rises, 24 V and
100 % duty cycle

08
P —
o~
T 06
<
c
- 04
c
2
5 02
&)
0
0 10 20 30 40 50 60 70
Ambient temperature in °C —
(&~ Note!

At increased temperature, the solenoid current drops,
which results in a corresponding deviation of the set
pressure.
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10/14  DBET(E) | Proportional pressure relief valve, directly operated

Characteristic curves
(measured with HLP46, Q¢ = 40 5 °C)

Pressure in port P depending on the flow

Pressure rating 50 bar

- / ———
o) 4
£ e
o 40 //’t“— .
S 30 —— —
o |
oy ———
o 20— —2
5
3 10 —
g
o 1
0 0,4 0,8 1,2 1,6 2,0
Flow in I/min —
Pressure rating 200 bar
240
I —— 5
g 200 — .
£ 160 —
b 3
‘é 120 —
g ——T
2 1
0 —a
a0 0,4 0,8 1,2 1,6 2,0
Flow in I/min —
. ) Maximum operating
50 Pressure rating 3?0 bar 2 5ressure
! 300 T —
© -
B ——|
c 250 |—t— 3
o ///
+— 200 —
5 _——|
8 150 f—r—"T- 9
o 100 r
a 50 —
(%)
o 1
- 0 0,4 0,8 1,2 1,6 2,0

Flow in I/min —

1) In the case of characteristic curve 5, the command value may not
exceed the maximum flow of 1.4 I/min

2) In the case of characteristic curve 5, the command value may not
exceed the maximum flow of 0.8 I/min

Bosch Rexroth AG, RE 29162, edition: 2013-06

Pressure in port P in bar —

Pressure in port P in bar —

Pressure in port P in bar —

Pressure rating 100 bar

120
5
100 =
m—
80 — )
Iy
| 3
60 _
//7
40 1 2
T
20 ——
1
0 0,4 0,8 1,2 1,6 2,0
Flow in I/min —
Maximum operatin
Pressure rating 315 bar 1) pressure P &
350 ——
///
250 —
200 F— —13
_/’
150 F
— [ 2
100 —
50
_r 1
0 0,4 0,8 1,2 1,6 2,0
Flow in I/min —
. 2 Maximum operating
420 Pressure ratlf:l%o bar 2 nressure
400 —— - 4
350 ——
300 —— —— 3
250 ——
200 —— )
150 —
100 L —
50—
1
0 0,4 0,8 1,2 1,6 2,0

Flow in I/min —

Applicable for all pressure ratings:

Curve 1 at 0 % of the command value

Curve 2 at 25 % of the command value

Curve 3 at 50 % of the command value

Curve 4 at 75 % of the command value

Curve 5 at 100 % of the command value 1 2)
The characteristic curves were measured
without counter pressure in port T. (pr = 0 bar)
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Characteristic curves
(measured with HLP46, Q¢ = 40 =5 °C)

Minimum set pressure in port P with command value 0 V and/or 4 mA depending on the flow

Pressure rating 50 bar 3 Pressure rating 100 bar
T T V4
< 2,5 /| < 25 /
5 A/ 5 7
c c /
= 2,0 % N 2,0
515 A 5
8 ] ,/ S 1,5 /,
c c V4
o 10 o 1.0 7
2 2 ~
§ 0,5 e § 0,5 P
o = o //
0 0,4 0,8 1,2 1,6 2,0 0 0,4 0,8 1,2 1,6 2,0
Flow in I/min - Flow in I/min —
Pressure rating 200 bar Pressure rating 315 bar
6
/
i) 1
5 3 5 5 /
o o //
= / <
o 4 Jd o 4 /|
£ o /
g 3 S 3 —
£ £ <
o 2 o 2 //
? > A
o 1 S 1 —
" ‘/
0 0,4 0,8 1,2 1,6 2,0 0 0,4 0,8 1,2 1,6 2,0
Flow in I/min — Flow in I/min —
Pressure rating 350 bar . Pressure rating 420 bar
6
/|
T T 6
g° = 7
5 /
: £ 7
S 3 l/ E /
Q / e 3 /
c /' c /
£ 2 P £ 2 e
2 e
a / a -
)
o 1 > 21 —
a L a 7
‘/ ]
0 0,4 0.8 1,2 1,6 2,0 0 0.4 0.8 1,2 1,6 2,0
Flow in I/min — Flow in I/min -
Notice

The characteristic curves were measured without counter
pressure in port T. (pr = 0 bar)

Minimum control current < 100 mA

(This current is reached with a command value of O V and/
or 4 mA.)
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Dimensions: Type DBET
(dimensions in mm)

DBET(E) | Proportional pressure relief valve, directly operated

15 |
o

94

g12’9IA

445

A

12+1

1475 =

210
25,5

28,3

47

1 Proportional solenoid
2 Valve housing
3 Name plate
4 |dentical seal rings for ports P, T, A and B
5 Mating connector according to DIN EN 175301-803
6 Space required for removing the mating connector
7 Blind counterbores A and B
8 With version ..Y.. (external pilot oil return)
port Y is internally connected to port T.
Port T is not plugged.
9 Machined valve contact surface,
porting pattern according to ISO 4401-03-02-0-05
Deviating from the standard: "A" and "B" channels
not drilled locating pin not included in the scope
of delivery

Bosch Rexroth AG, RE 29162, edition: 2013-06

P E3
_i%‘_"_@-
10,5

(771 0,01/100

Rzmax 4

Required surface quality of
the valve contact surface

For valve mounting screws and subplates, see page 14.
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Dimensions: Type DBETE
(dimensions in mm)

6 B 60 _ 3

114,5

A

@45

)

/7] 0,01/100
Rzmax 4
1 Proportional solenoid
2 Valve housing ) ﬁ.. Required surface quality of
3 Integrated electronics (OBE) ‘ 59 the valve contact surface

4 |dentical seal rings for ports P, T, A and B
5 Mating connectors according to
DIN EN 175301-804
6 Space required for removing the mating connector
7 Cable fastening
8 Blind counterbores A and B
9 With version ..Y.. (external pilot oil return)
port Y is internally connected to port T.
Port T is not plugged.
10 Name plate
11 Block diagram of the integrated electronics (OBE)
12 Machined valve contact surface,
porting pattern according to ISO 4401-03-02-0-05
Deviating from the standard: "A" and "B" channels

not drilled locating pin not included in the scope For valve mounting screws and subplates, see page 14.
of delivery
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Dimensions

Hexagon socket head cap screws

Material number

Size 6

4x 1SO 4762 - M5 x 45 - 10.9-f1Zn-240h-L
Tightening torque M4 =7 Nm + 10 %

R913000140

Notice: The tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates Data sheet Material number
G 341/01 (G1/4) 45052 R900424447
G 341/60 (G3/8) 45052 R901027119

Accessories (not included in the scope of delivery)

External control for type DBET Data sheet Material number

VT-MSPA1-1-1X/VO0/... in modular design (analog) 30223

VT-VSPD-1-2X/V0/.-0-1 in euro-card format (digital) 30523

VT-VSPA1-2-1X/V0/...in euro-card format (analog) 30115

VT-SSPA1-1-1X/V0/0-24 as a plug-in amplifier (analog) 30265

Limitations: No linearization of the command value pressure charac-

teristic curve, higher hysteresis and range of inversion

External control for type DBET ...G24-8... Data sheet Material number

VT-2000-5X/... in euro-card format 29904

VT-MSPA1-1-30 with modular design 30224

Mating connectors (details see page 7) Data sheet Material number

For type DBET: Mating connectors according to DIN EN 175301-803 08006 R901017011

For type DBETE: Mating connectors according to DIN EN 175201-804 | 08006 R900021267 (plastic)
R900223890 (metal)

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Phone +49 (0) 93 52/18-0
documentation@boschrexroth.de
www.boschrexroth.de
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© This document, as well as the data, specifications and other information set
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No statements
concerning a certain condition or suitability for a certain application can be
derived from our information. The information given does not release the user
from the obligation of own judgment and verification.

It must be remembered that our products are subject to a natural process of
wear and aging.
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The Drive & Control Company Rex rOt h
Bosch Group

Proportional pressure reducing valve,

pilot operated

Type DRE(E) and ZDRE(E)

Features

v

Pilot operated pressure reducing valve in ports A and
P1 with pressure limitation

Operation by means of proportional solenoids

For subplate mounting or sandwich plate design:
Porting pattern according to ISO 4401-03-02-0-05

Low manufacturing tolerance of the command value
pressure characteristic curve due to electrical adjustment
for the operation with external control electronics
Minimum set pressure in ports A or P1, see page 12
Types DREE and ZDREE with integrated electronics (OBE)
CE conformity according to EMC Directive 2004/108/EC

RE 29175
Edition: 2013-06
Replaces: 01.12

» Size 6

» Component series 1X

» Maximum operating pressure: 210 bar (DRE)
315 bar (ZDRE)

» Maximum flow: 30 I/min

a3

Contents

Features
Ordering code 2,
Symbols

Function, section 4
Technical data 6,
Electrical connection 8,
Characteristic curves 9..13
Dimensions 14 ...18
Accessories 18
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2/18 DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
— *
| _[oRe| [e]| [ [-fax|[/] [mle2a] [ | [ [*]
01 | Subplate mounting no code
Sandwich plate z
| 02 | Proportional pressure reducing valve DRE
03 | For external control electronics no code
With integrated electronics (OBE) E
| 04 |size 6 6
05 | Pressure reduction in channel A (subplate mounting) no code
Pressure reduction in channel P1 (sandwich plate) VP
Position of the mating connector (omitted in case of subplate mounting)
06 1
Valve contact surface
— —— (seal ring recesses in the housing)
2
Valve contact surface
1 — (seal ring recesses in the housing)
3
Valve contact surface
— —(seal ring recesses in the housing)
4
Valve contact surface
—— (seal ring recesses in the housing)
| 07 | Component series 10 ... 19 (10 ... 19: Unchanged installation and connection dimensions) 1X
Pressure rating
08 | 50 bar 50
100 bar 100
210 bar 210
315 bar 3151
| 09 | Without check valve | M
Supply voltage
| 10 | Direct voltage 24 V | G24
11 | With manual override N9
Without manual override no code

1) Only available for "Z" version

Bosch Rexroth AG, RE 29175, edition: 2013-06



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 3/18

Ordering code

|Ol|DOR2E|03|064|05|06|_|1(-))7(|/IOSI(;:IG1;)4|11|12|13|14|1*5|

Electrical connection

12 | Type DRE; ZDRE:

Without mating connector; connector DIN EN 175301-803 K4
Mating connector, separate order, see page 18
Type DREE; ZDREE:
Without mating connector; connector M12 K24
Cable set, separate order, see page 18
Interface electronics
13 | Command value 0 to 10 V Al
Command value 4 to 20 mA F1
Type (Z)DRE no code
Seal material
14 | NBR seals M
FKM seals \'}

| 09 | Further details in the plain text

Symbols () = component side, @ = plate side)

Type DRE 6... Type ZDRE 6 VP...
A L ®
[ 4 n 4
-1} X -y Y1
N\, \_}__ T \. \_L_ U
PIT[™ M-
P A |—‘® B T
Type DREE 6... Type ZDREE 6 VP...
A L [©0)
i T
| |
-y X < -y Y <
N \4__ U NI
PIT[™ N
P A |—‘® B T
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Function, section

The valve types DRE and ZDRE are electrically pilot operated

3-way pressure reducing valves with pressure limitation of

the actuator.

They are used for reducing a system pressure.

Technical set-up:

The valve consists of three main assemblies:

» Pilot control valve (1)

» Proportional solenoid (2)

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

Function:

Type DRE

General function:

» Command value-dependent setting of the pressure to be
reduced in channel A via the proportional solenoid (2).

» In the depressurized port P, the spring (17) holds the
main control spool (4) in the initial position.

» Thus, opening the connection from A to T and blocking
of the connection from P to A.

» Pressure connection from port P to the ring channel (5).

» Pilot oil flows from the bore (6) to port T, via the flow
controller (7), the nozzle (8) to the pilot control
valve (1), the throttle gap (9) to the longitudinal
groove (10) and the bores (11, 12).

Type DRE 6-1X/...K4...

Bosch Rexroth AG, RE 29175, edition: 2013-06

DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

Pressure reduction:

» Build-up of the pilot pressure in the control cham-
ber (16) as function of the command value.

» Movement of the main control spool (4) to the right,
hydraulic fluid flows from P to A.

» Actuator pressure pending in port A to the spring cham-
ber (15) via channel (13) and nozzle (14).

» Increase in the pressure in port A to the set pressure of
the pilot control valve (1) leads to the movement of the
main control spool (4) to the left. The pressure in
port A is almost equal to the pressure set at the pilot
control valve (1).

Pressure limitation:

» If the pressure in port A exceeds the set pressure of the
pilot control valve (1), the main control spool (4) is
moved further to the left.

» Thus, opening of the connection from A to T and limita-
tion of the pressure pending in port A to the set com-
mand value.

Type ZDRE

In principle, the function of this valve corresponds to the

function of type DRE 6.

The pressure is, however, reduced in channel P1.




Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 5/18

Function, section

Type (Z)DREE - with integrated electronics (OBE)
With regard to function and structure, these valves corre-
spond to type (Z)DRE. On the proportional solenoid (2),

there is moreover a housing (18) with the control electronics.

Supply and command value voltage or command value
current are applied to the connector (19).

In the factory, the command value pressure characteristic
curve is adjusted with little manufacturing tolerance.

Type ZDREE 6 VP1-1X/...K24...
(® = component side, @ = plate side)

19 18

/

/

4 15 17
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6/18 DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

Technical data

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

general
Weight —-Type (Z)DRE 6 kg | 2.0
-Type (Z)DREE 6 kg|2.1

Installation position Any
Storage temperature range °C|-20...+80
Ambient temperature range °C|-20...+70
hydraulic (measured with HLP46, 34 = 40 +5 °C)
Maximum operating pressure —Port P or P2 bar | 315

—Port P1, A, and B bar | 210

—Port T bar | Separately and to the tank at zero pressure
Maximum set pressure in —Pressure rating 50 bar bar | 50
channels P1 and A - Pressure rating 100 bar bar | 100

—Pressure rating 210 bar bar | 210

—Pressure rating 315 bar bar| 3151
Minimum set pressure with command value 0 in channels P1 and A bar | See characteristic curves page 12
Pilot flow |[/min | 0.65
Maximum flow [/min | 30
Hydraulic fluid See table page 7
Hydraulic fluid temperature range °C|-20...+80
Viscosity range mm2/s | 15 ... 380

Maximum admissible degree of contamination of the hydraulic fluid
cleanliness class according to ISO 4406 (c)

Class 20/18/15 2)

Hysteresis % | 2.5 of the maximum set pressure
Repetition accuracy % | < 2 of the maximum set pressure
Linearity —Type (Z)DRE 6 % | +3.5 of the maximum set pressure
Manufacturing tolerance of the com- —Type (Z)DRE 6 % | +2 of the maximum set pressure
mand value pressure characteristic  _Type (Z)DREE 6 % | +3 of the maximum set pressure

curve, related to the hysteresis char-
acteristic curve, pressure increasing

Step response Ty + T 10% — 90% ms

~150 Measured with 1 liter standing

90% — 10% ms

~150 hydraulic fluid column

1) Only available for "Z" version.

2) The cleanliness classes specified for the components must be
adhered to in hydraulic systems. Effective filtration prevents faults
and at the same time increases the life cycle of the components.
For the selection of the filters see www.boschrexroth.com/filter

Bosch Rexroth AG, RE 29175, edition: 2013-06



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E)

Technical data

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

7/18

Hydraulic fluid Classification Suitable sealing materials Standards

Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524

) ) —insoluble in water HETG NBR, FKM 1SO 15380
Environmentally compatible HEES FKM

—soluble in water HEPG FKM 1ISO 15380

- sater-free HFDU, HFDR FKM 1ISO 12922

Flame-resistant - containing water HFC (Fuchs Hydrotherm 464 NBR ISO 12922

Petrofer Ultra Safe 620)

I=) Important information on hydraulic fluids!

» For more information and data on the use of other hydraulic

fluids refer to data sheet 90220 or contact us!

» There may be limitations regarding the technical valve data
(temperature, pressure range, service life, maintenance inter-

vals, etc.)!

» The flash point of the process and operating medium used
must be at least 40 K higher than the maximum solenoid

surface temperature.

>

Flame-resistant - containing water:
— Maximum operating pressure 210 bar

— Maximum hydraulic fluid temperature 60 °C

— Expected life cycle as compared to HLP hydraulic

oil 30% to 100%

electrical
Supply voltage V | 24 direct voltage
Minimum control current mA | 100
Maximum control current mA | 1600
Solenoid coil resistance - Cold value at 20 °C Q|5
—Maximum hot value Q|75
Switch-on duration % | 100
Protection class of the valve according to EN 60529 IP 65 with mating connector mounted and locked
electrical, integrated electronics (OBE)
Supply voltage - Nominal voltage VDC | 24
- Lower limit value VDC | 18
— Upper limit value VDC | 35
Current consumption Al<15
Required fuse protection A| 2.0 time-lag
Inputs —-Voltage V|0to 10
—Current mA | 4 to 20

Protection class of the valve according to EN 60529

IP 65 with mating connector mounted and locked

Conformity

CE according to EMC Directive 2004/108/EC

Tested according to EN 61000-6-2 and EN 61000-6-3

RE 29175, edition: 2013-06, Bosch Rexroth AG



8/18 DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

Electrical connection (dimensions in mm)

Type (Z)DREE
Connector pin assignment Contact Allocation interface "A1" Allocation interface "F1"
Supply voltage 1 24 VDC (u(t) =21 Vto35V); Ihax<1.5 A
Command value input 2 0to 10 V; Re = 20 kQ | 4 to 20 mA; Re =100 Q
Weight 3 oV

4

Reference potential command value

M12 plug-in connector port

Connector on amplifier

1

Mating connector and wire colors with pre-assembled cable set
Please order the cable set separately, see page 18

'\ | BN Brown +UB

2 1D T | The connection for the protective earthing
S ) : 5 | \‘ | WH White conductor is not provided
1Mo o)3 ! .
o 4| = ! I | BK Black Connection cross-section:
y . ‘\ I' ! 4 x 0.75 mm2 shielded
3! 5 \\r, | BU Blue oV (connect shield in control cabinet)
|
|__3_

g
@15 | [ B=
Y
_ 44,5 20
- - 5000 £75 -
P TEes =
32
20
i
@15
39
B 5000 £75 N
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Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 9/18

Electrical connection

Type (Z)DRE
Connection to connector Connection to mating connector
]—_
| PE f
1 2
Connection cable for type (Z)DRE
— Recommendation 6-wire, 0.75 or 1 mm?2 plus
. . . 30 A 0,75 mm2
protective earthing conductor and screening - /—
— Only connect the screening to PE on the supply side _% 1 28
— Maximum admissible length = 100 m 2 i / 1 mm2
The minimum supply voltage at the power supply unit € o 26
S w
depends on the length of the supply line (see diagram). ES /
S5 -
s > -
22

20 40 60 80 100
Lengthinm —

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

Pressure in port A depending on the command value (manufacturing tolerance)
without flow

Type (Z)DRE

100 1
p N
= iz
< 60 /7
e A
g A
c ¥ 7.
e 7
2 2
(%2}
o
S 0
0 2 40 60 80 100

Command value in % —

1) With type (Z)DRE, the manufacturing tolerance at the
external amplifier (type and data sheet see page 7) can
be adjusted using the command value attenuator potenti-
ometer "Gw". Digital amplifiers are adjusted using the
parameter "Limit".

The control current indicated in the technical data must
not be exceeded!

In order to be able to adjust several valves to the same
characteristic curve, the pressure must - with a command
value of 100 % - not exceed the maximum set pressure of
the relevant pressure rating at any valve.

RE 29175, edition: 2013-06, Bosch Rexroth AG



10/18 DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

Characteristic curves: Type (Z)DRE (measured with HLP46, Ooj = 40 °C %5 °C)

Type (Z)DRE: Pressure in port P1 or A depending on the command value

Pressure rating 50 bar Type (Z)DRE Pressure rating 100 bar Type (Z)DRE
70
60 125
1 T
5 % 7 3 100
£ A c /
< 40 <
S 5 75 Z
2 30 o //
£ < pa
g 2 i g ¥ //
= V7 3
o // /
0 / 0 /
0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
Pressure rating 210 bar Type (Z)DRE Pressure rating 315 bar Type ZDRE
250 350
300
T 200 T
g g 20 ,//
= < / d
< 150 /’ < 200 /)
5 p 5 /
i i
OE 100 A/ T 150 ,/
= / =
95) /A/ g 100 ///
g Zd 2 2
L 50 7 o /|
a a 50
I/,/ 4
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
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Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 11/18

Characteristic curves: Type (Z)DREE (measured with HLP46, U4; = 40 °C +5 °C)
Type (Z)DRE(E): Pressure in port P1 or A depending on the command value

Pressure rating 50 bar Type (Z)DREE

70

60

50

40

30

20

AN

/)

Pressure in P1 or A in bar —»

10

J

~

o L

0 20

40

60

80

Command value in % —

100

0 Pressure rating 210 bar Type (Z)DREE

200

/

150

/

100

Pressure in P1 or Ain bar —»

50

PZ

N

0 20

40

60

80

Command value in % —

100

Pressure rating 100 bar Type (Z)DREE

125
N
5

100
C
< //
N /'
[a
£ /
o 5 74
//
(O]
a 25 /,/

A
0 /
0 20 40 60 80 100
Command value in % —

250 Pressure rating 315 bar Type ZDREE

300
1
8250
c
< 200 A
5 4
—
2 150 /
E Y/
S 100 4
2 /
8 4
o 50 /’

0 20 40 60 80 100

Command value in % —
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12/18 DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

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

Minimum set pressure in port P1 or A with command value 0 V (without counter pressure in channel T)

Pressure rating 50 bar
10

Minimal set pressure
in bar —»

30 20 10 0 10 20 30
Flow in I/min —

TypeDRE A—-T TypeDRE P — A

Type ZDRE P1 - T Type ZDRE P - P1

Pressure rating 315 bar
30

25

20

15 \

Minimal set pressure
in bar —»

10 \\
5 ~
. N

30 20 10 0 10 20 30
Flow in I/min —

Type ZDRE P1 - T Type ZDRE P - P1

Bosch Rexroth AG, RE 29175, edition: 2013-06

Minimal set pressure

in bar —»

10

Pressure rating 100 bar/210 bar

30 20 10 0 10 20 30
Flow in I/min —
Type DRE A—-T TypeDRE P - A

Type ZDRE P1 —» T Type ZDRE P — P1



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E)

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

Pressure in channel P1 or A - flow

Pressure rating 50 bar

T
)
— —
g T \\
o Q
cg |f—l
o 20
=]
S 10 —
0 ) —

30 20 10 0 10 20 30
Flow in I/min —

Type DRE A—-T TypeDRE P - A

Type ZDRE P1 - T Type ZDRE P — P1

Pressure rating 210 bar

210

160

120

80

Pressure in channel P1 or A
in bar -

40

o

0

30 20 10 0 10 20 30
Flow in I/min —

Type DRE A—-T TypeDRE P - A

Type ZDRE P1 - T Type ZDRE P — P1

Ap-qy characteristic curves

30

20

10

0 5 10 15 20 25 30
Flow in I/min —

Type DRE(E) P - A
Type ZDRE(E) P2 - P1

Pressure differential in bar —»

Pressure in channel P1 or A

Pressure in channel P1 or A

Pressure differential in bar —

Pressure rating 100 bar

100
\\
80
1
= 60
a —
oy
—40
\
20 —
30 20 10 0 10 20 30
Flow in I/min —
Type DRE A—-T TypeDRE P - A
Type ZDRE P1 - T Type ZDRE P — P1
Pressure rating 315 bar
350
\\\
300
\
250
1
a200 ~—
2150 ——
100
—_—
50

30 20 10 0 10 20 30
Flow in I/min —

Type ZDRE P1 - T Type ZDRE P — P1

3
2 4 B1 - B2
Al — A2 -

1

% =T T .
0 5 10 15 20 25 30

Flow in I/min —
Notice!
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The shown Ap value corresponds to the minimum pressure
available in port P (P2) minus the maximum pressure to be

controlled in port A (P1).

RE 29175, edition: 2013-06, Bosch Rexroth AG
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Dimensions: Type DRE
(dimensions in mm)

DRE(E); ZDRE(E) | Proportional pressure reducing valve, pilot operated

5
- max. 224
- 220 -
6 - 215
\ 3 84,5
o HEERN B 210
‘ S [_—T__JH 4x 05,4H13
EM . 032 _
il
o B
< |
en — - .
(I — R
| o
- I":_ = 11 < | 9 w0
o HIE:
X | t _-\T-_-_E F‘ Y\
/ \ A
8 1
7
0 25 _ \ 295
©
Y
I T
! tﬁm— I 7
| = i .
E‘ o N4 '—+—|]:'—' —
-qe=d B
\
2%

1 Proportional solenoid without manual override
2 Name plate
/7] 0,01/100 |
3 Valve housing
4 |dentical seal rings for ports A, B, Pand T Rzmax 4
5 Mating connector, separate order, see page 18
6 Space required for removing the mating connector Required surface quality of the
7 Porting pattern according to ISO 4401-03-02-0-05 valve contact surface
8 Proportional solenoid with manual override
Notice!

) . ) ) ) . Valve mounting screws and subplates see page 18.
The dimensions are nominal dimensions which are

subject to tolerances.

Bosch Rexroth AG, RE 29175, edition: 2013-06



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 15/18

Dimensions: Type DREE
(dimensions in mm)

6\ - 283

15 250

220
215

59 3 84,5

1 i 010
T e ' 4x 0 54H13

—--—-IIJT i e - | < 932 _
. |
3 J) . ]
. — I.]I_I_iJ | _I_. ‘
= 11, ' .
| atd
1 ! | S5 3
i N A s e
o | | —
][N H_ i :
Y Y H L i Y v v
\ / [ I i
5 8 3 4 2
>
©o
A
L :
S8 i L
3|0 ]:
- 26
1 Proportional solenoid without manual override
2 Name plat§ =10,01/100
3 Valve housing
4 |dentical seal rings for ports A, B,Pand T Rzmax 4
5 Mating connector, separate order, see page 18
6 Space required for removing the mating connector Required surface quality of the
7 Porting pattern according to 1SO 4401-03-02-0-05 valve contact surface
8 Proportional solenoid with manual override
9 Integrated electronics (OBE)

Notice!
The dimensions are nominal dimensions which are
subject to tolerances.

Valve mounting screws and subplates see page 18.

RE 29175, edition: 2013-06, Bosch Rexroth AG
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Dimensions: Type ZDRE
(dimensions in mm)

max. 224
5 220

6 215

NV — =

i [ E:f—j 84,5 -
s T 4 x 95,4H13
I 4x @15

5

83,5
S)

Hi
|
il =
| |

AL 1B 'iE Y

[T .
— @12,3 *01 @
8 T 13 4 2

4093

|
I | );_l

1,3 +0,1

<20

f\:j
|
14
|
}

: _L__Lﬁ @ = component side
T ® = plate side

25

|
Hi

44,5 4
035

(/7] 0,01/100

Rzmax 4

Required surface quality of the
valve contact surface

Notice!
The dimensions are nominal dimensions which are
subject to tolerances.

Item explanations see type DRE on page 14,
valve mounting screws and subplates see page 18.

Bosch Rexroth AG, RE 29175, edition: 2013-06



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E) 17/18

Dimensions: Type ZDREE
(dimensions in mm)

6 5 9
AN

|

283 N

15 . | 250 ~
| 220

R 215

\ 59 84,5

I
_|E | 4x@54H13

4x075

85,5

o
|
|
|
|

4093

1,301

a
|

|
oL

@ = component side
®@ = plate side

7

6,75
i
\

I
f

035
|
|
|
—
7
- ©
©OF
o]

44,5
35

I
>

s

_\
7 NN\

\

T

Nael’s

I

\__F4 .‘%ﬁ;ﬁu 26

[/7]0,01/100

Rzmax 4

Required surface quality of the
valve contact surface

Notice!
The dimensions are nominal dimensions which are
subject to tolerances.

Item explanations see type DREE on page 15,
valve mounting screws and subplates see page 18.

RE 29175, edition: 2013-06, Bosch Rexroth AG
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Dimensions

Hexagon socket head cap screws

Material number

Type DRE(E)

4x 1SO 4762 - M5 x 50 - 10.9-flZn-240h-L
(friction coefficient piota = 0.09 to 0.14)
tightening torque Ma = 7 Nm +10%

Type ZDRE(E)

4x 1SO 4762 - M5 - 10.9-f1Zn-240h-L
(friction coefficient piota = 0.09 to 0.14)
tightening torque My = 7 Nm +10%

Notice: The tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates

Data sheet

Size 6

45052

Accessories (not included in the scope of delivery)

Proportional amplifier for type (Z)DRE Data sheet Material number
VT-MSPA1-10 in modular design 30223 R901142355
VT-VSPD-1 in Euro-card format 30523 R901077287
VT-VSPA1-10 in Euro-card format 30100 R901152628
Mating connector for type (Z)DRE Data sheet Material number
Mating connector (black) DIN EN 175301-803 08006 R901017011

Cable sets for type (Z)DREE

Material number

Cable set VT-SSPA1-1X/M12/1/V00

Assembled cable with straight mating connector | R901241656

Cable set VT-SSPA1-1X/M12/2/V00

Assembled cable with angular mating connector | R901241651

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Phone +49 (0) 93 52/18-0
documentation@boschrexroth.de
www.boschrexroth.de

Bosch Rexroth AG, RE 29175, edition: 2013-06

© This document, as well as the data, specifications and other information set
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No statements
concerning a certain condition or suitability for a certain application can be
derived from our information. The information given does not release the user
from the obligation of own judgment and verification.

It must be remembered that our products are subject to a natural process of
wear and aging.



Proportional pressure reducing valve, pilot operated | DRE(E); ZDRE(E)

Bosch Rexroth AG © This document, as well as the data, specifications and other information set
Hydraulics forth in it, are the exclusive property of Bosch Rexroth AG. It may not be

Zum EisengieBer 1 reproduced or given to third parties without its consent.

97816 Lohr am Main, Germany The data specified above only serve to describe the product. No statements
Phone +49 (0) 93 52/18-0 concerning a certain condition or suitability for a certain application can be
documentation@boschrexroth.de derived from our information. The information given does not release the user
www.boschrexroth.de from the obligation of own judgment and verification.

It must be remembered that our products are subject to a natural process of
wear and aging.

RE 29175, edition: 2013-06, Bosch Rexroth AG



Bosch Rexroth AG, RE 29175, edition: 2013-06



Electric Drives Linear Motion and Rex rot h
and Controls Hydraulics Assembly Technologies Pneumatics Service
Bosch Group

RE 29177/07.05 110

Proportional pressure reducing
valve, pilot operated

Type DRE6X

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Maximum flow rate 40 |/min

List of Contents Features

Contents Page - Pilot operated valves for reducing system pressure at the
consumer (pilot oil internal only)

— 3-way version (P-A/A-T),p . =pinT

— Adjustable by means of the solenoid current, see

Characteristic Curve, Technical Data and selected valve
electronics

Features
Ordering data min
Preferred types, symbol
Function, sectional diagram

Technical data - Solenoid type I, = 0.8 A

(¢)]
—
o

External trigger electroni s . .
ernatirigger electronics — Pressure limitation to a safe level even with faulty electronics

Characteristic curves (solenoid current | > 1

)
max
— For subplate attachment, mounting hole configuration

to ISO 4401-03-02-0-94

Subplates as per catalog sheet RE 45053 (order separately)
— Plug-in connector to DIN 43650-AM2 included in scope

of delivery

© 0 N A WONN =

Unit dimensions

— External trigger electronics with ramps and valve calibration in
the following versions/designs (order separately)
* Plug, setpoint 0...+10 V or 4...20 mA,
RE 30264
* Module, setpoint 0...+10 V, RE 30222
* Europe card, setpoint 0...+10 V, RE 30109
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Ordering data

DRE6X | RE 29177/07.05

T T T
DRE6| X—1X/ | M |G24- 8 Za| M| *

Proportional 3-way pressure Further information
reducing valve NG6, pilot operated in plain text
Mounting hole configuration to =X M= NBR seals,
ISO 4401-03-02-0-94 suitable for mineral oils
Unit series 10 to 19 =1X (HL, HLP) to DIN 51524
(10 to 19: installation and connection Z4= Electrical connection
dimensions unchanged) Unit plug to DIN 43650-AM2
Max. pressure stage Plug-in connector included
up to 75 bar =75 in scope of delivery
up to 175 bar =175 = Manual auxiliary override
up to 310 bar =310 Solenoid type (current)

Without non-return valve

Voltage supply of trigger electronics
24V DC

Solenoid current 0.8 A max.

=G24

Preferred types

Solenoid 0.8 A

Type

Material Number

DREBX-1X/756MG24-8NZ4M

0811402 059

DREBX-1X/1756MG24-8NZ4M

0811 402 055

DRE6X-1X/310MG24-8NZ4M

0811 402 058

Symbol

For external trigger electronics
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Function, sectional diagram

Hydraulics | Bosch Rexroth AG 3/10

General

Type DRE6X proportional pressure reducing valves are pilot
operated, with a 3-way main stage. The pilot valve (pressure
relief valve pilot stage) is supplied internally with a controlled
flow of pilot oil via P.

The valves are actuated by a proportional solenoid acting
against a spring. The solenoid armature is cushioned to aid
stability. The interior of the solenoid is filled with pressure fluid
and connected via T.

Bleeding is achieved by means of a screw plug.

With these valves, the pressure in A (consumer) can be
infinitely adjusted and reduced in relation to the solenoid
current.

Plug-in connector

Bleeder plug

Manual auxiliary
override

Basic principle

To adjust the system pressure in A, 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 current is modulated with a dither, to
ensure minimal hysteresis.

The proportional solenoid converts the current to a mechanical
force, and the armature plunger pre-stresses the main spring
in the pilot stage. The pilot stage is supplied with oil from P at
a flow rate of <0.6 I/min via a flow control valve. The pilot
pressure is compared with the consumer pressure (plus spring)
in A and regulated (P-A/A-T).

The spring results inp, . =pinT.

Pressure limitation for maximum safety

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

Flow control valve for
i pilot oil flow

Solenoid PB T Valve body
P

Accessories
Type Material Number
(4 x) = 1SO 4762-M5x30-10.9 Cheese-head bolts 2910 151 166
Plug VT-SSPA1-508-20/V0 A) | RE 30264 0811 405 144

Zlﬂj :.5_ VT-SSPA1-508-20/V0/I A) 0811 405 162
Module VT-MSPA1-508-10/VO (0.8 A) | RE 30222 0811 405 126
Europe card VT-VSPA1-508-10/VO/RTP (0.8 A) | RE 30109 0811 405 081

=y

Plug-in connector %
2P+PE

Plug-in connector 2P+PE (M16x1.5)
included in scope of delivery, see also RE 08008

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Current measuring adapter type VT-PA-5, see RE 30073
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Technical data

DRE6X | RE 29177/07.05

General

Construction Pilot stage

Poppet valve

Main stage

Spool valve

Actuation

Proportional solenoid without position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20...+50
Weight kg | 2.3

Vibration resistance, test condition

Max. 25 g, 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 range  recommended mm?2/s | 20...100
max. permitted  mm?/s | 10...800
Pressure fluid temperature range °C | -20..4+80

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

Class 18/16/13 "

Direction of flow See symbol

Max. set pressure in A bar | 75 175 310
(at Q,;, =1 /min)

Minimum pressure in A bar | O (relative) or pressure in T

Min. inlet pressure in P bar | p.=p,+=5

Max. working pressure bar | Port P: 315

Max. pressure bar | Port T: 250 (B sealed)

Internal pilot oil flow I/min | approx. 0.6 (with closed-loop control)

Max. flow I/min | 40

Electrical

Cyclic duration factor % | 100

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/ISO 4400, M16x1.5 (2P+PE)

Max. solenoid current | hax | 0-8 A

Coil resistance R, Q|22

Max. power consumption at 100 % VA | 25

load and operating temperature

Static/Dynamic?

Hysteresis % | =4

Manufacturing tolerance for p_ % | =10

Response time 100 % signal change ms | On 200 Response time at: Q = 10 I/min
Off <250 (values depend on the dead volume)

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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .

2 All characteristic values ascertained using amplifier 0 811 405 081 for the 0.8 A solenoid.
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Valve with external trigger electronics (plug, RE 30264)

Hydraulics | Bosch Rexroth AG
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Circuit diagram/pin assignment

1023 ¥ {3
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Y Version with 0...+10 V signal

2 Version with 4..20 mA signal

Connection/calibration

P1 — Ramp time
P2 - Sensitivity
P3 - Zero

P4 - Dither frequency

St1 - Terminal
LED - Ug display

Airmant
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Valve with external trigger electronics (module, RE 30222)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card, RE 30109)

Circuit diagram/pin assignment

RE 29177/07.05 | DRE6X
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Characteristic curves (measured with HLP 46, 9_, = 40°C+5°C)

Pressure in port A as a function of the setpoint

100
i
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: 80 ,/

1+ 74
80 7;@
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‘0 '/é Hyst.= 4%
% /4
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0 é/ UL 2) Valve amPIifier
0 pi 4 & 8 16 ) ) Zero adjustment
L . 2 Sensitivity adjustment
4| % i i i i | I[ﬁq;)] 3 Version: Uy =0..+10 V
44 75 106 138 169 20 4 Version: I = 4..20 mA

Pressure in port A proportionate to the
maximum flow rate of the main stage
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Unit dimensions (nominal dimensions in mm)

Hydraulics | Bosch Rexroth AG
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- E[3: 10/97
(4x ©)9.25x 1,78 NBR
1810210120
N
i & -
S "
B SR S P 1 . RN R B
£t A o
3.5
B: sealed
Mi6x1,s r : Y
(4 %) M5 x 30
672 Nm
2910151166 N
F ™
Bleeder plug v PR &
> LI I
: §[ | x
70 a8 b5 17
185.4
Required surface quality Bmax. 4 e | 3] 0017400 e |
of mating component l
s /‘f - i /
) X
F
Mounting hole configuration: NG6 (ISO 4401-03-02-0-94)
For subplates see catalog sheet RE 45053
" Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x @
Non-ferrous 2 x @
P A T B F, F, Fs A
® 21.5 12.5 21.5 30.2 0 40.5 40.5 0
) 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%, 8" 8" 8" 8" M52 M52 M52 M5 2
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Notes

DRE6X | RE 29177/07.05

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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RE 29182/07.05 110

Proportional pressure reducing
valve, pilot operated, with inductive
position transducer

Type DREB6X

Nominal size 6

Unit series 1X

Maximum working pressure P 315 bar, T 250 bar
Maximum flow rate 40 |/min

List of Contents Features
Contents Page - Pilot operated valves for reducing system pressure at the
Features 1 consumer (pilot oil internal only)
Ordering data o  — 3-way version (P-A/A-T), p .. =pP;
Preferred types, symbol o - Adjustablg through the position of the armature against the
Function, sectional diagram 3 compression spring
. — Position-controlled, minimal hysteresis <1 %, rapid response
Technical data 4 . .
_ . times, see Technical data
External trigger electronics Sto8 _ Pressure limitation to a safe level even with faulty electronics
Characteristic curves 9 (solenoid current I >1__)
max
Unit dimensions 10 _ For subplate attachment, mounting hole configuration to

ISO 4401-03-02-0-94
Subplates as per catalog sheet RE 45053 (order separately)

— Plug-in connector to DIN 43650-AM2 for the solenoid
and plug-in connector for the position transducer,
included in scope of delivery

— Data for the external trigger electronics
*Ug=24V _DC
* Adjustment of valve curve Np and gain
with and without ramp generator
* Europe card format, setpoint 0...+10 V

(order separately)
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Ordering data

DREB6X | RE 29182/07.05

I I
DREB6| X -1X/
| |

624{25

24 M|~

Proportional 3-way pressure
reducing valve with inductive
position transducer, NGB,
pilot operated

Mounting hole configuration to
ISO 4401-03-02-0-94

Unit series 10 to 19
(10 to 19: installation and connection
dimensions unchanged)

=1X

Max. pressure stage
up to 75 bar

up to 175 bar

up to 310 bar

=175
=310

Without non-return valve

Voltage supply of trigger electronics 24 V DC

=G24

25

Further information in plain text
M= NBR seals,
suitable for mineral oils

(HL, HLP) to DIN 51524

24 = Electrical connection

Unit plug to DIN 43650-AM2

Plug-in connector included in scope
of delivery

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

Preferred types

Solenoid 2.5 A

Type

Material Number

DREB6X-1X/75MG24-25Z24M

0811402 050

DREB6X-1X/175MG24-25Z4M

0811 402 051

DREB6X-1X/310MG24-25Z4M

0811 402 052

Symbol

For external trigger electronics
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General

Type DREB6X proportional pressure reducing valves are pilot
operated, with a 3-way main stage.

The pilot valve (pressure relief valve pilot stage) is supplied
internally with a controlled flow of pilot oil via P.

The valves are actuated by a proportional solenoid, which

is position-controlled against a spring. This ensures rapid
response times and minimal hysteresis.

With these valves, the pressure in A (consumer) can be
infinitely adjusted and reduced in relation to the solenoid
current.

{2 DR
s
i
T

g

Position transducer Solenoid

Accessories

Plug-in connector

Basic principle

To adjust the system pressure in A, 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 proportional solenoid is positioned precisely on the spring
characteristic curve. The pilot stage is supplied with oil from P
at a flow rate of < 0.6 I/min via a flow control valve. The pilot
pressure is compared with the consumer pressure (plus spring)
in A and regulated (P-A/A-T).

The spring results inp, . =pinT.

Pressure limitation for maximum safety

If a fault occurs in the electronics, so that the solenoid cur-

rent (I_..) would exceed its specified level in an uncontrolled
manner, the pressure cannot rise above the level determined by
the maximum spring force.

Flow control valve for
pilot oil flow

&

l Valve body

Type

Material Number

(4 x) > ISO 4762-M5x30-10.9 Cheese-head bolts

2910151 166

Europe card VT-VRPA1-527-10/VO/PV RE 30052 0811 405 096
=y T
y/
Europe card VT-VRPA1-527-10/VO/PV-RTP RE 30054 0811 405 101
| 7 TE ’ ‘5‘
Europe card VT-VRPA1-527-10/VO/PV-RTS RE 30056 0811405176
=y

Plug-in connectors
_IL . e %P+PE

Plug-in connector 2P+PE (M16x1.5) for the solenoid
and plug-in connector for the position transducer,
included in scope of delivery, see also RE 08008

Testing and service equipment

Test box type VT-PE-TB1, see RE 30063
Test adapter for Europe cards type VT-PA-3, see RE 30070
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Technical data

DREB6X | RE 29182/07.05

General

Construction Pilot stage

Poppet valve

Main stage

Spool valve

Actuation

Proportional solenoid with position control, external amplifier

Connection type

Subplate, mounting hole configuration NG6 (ISO 4401-03-02-0-94)

Mounting position Optional
Ambient temperature range °C | -20...+50
Weight kg | 2.4

Vibration resistance, test condition

max. 25 ¢, 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 range recommended mm?/s

20..100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+80

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

Class 18/16/13 "

Direction of flow See symbol

Max. set pressure in A (at Q_,, = 1 I/min) bar | 75 175 310

Minimum pressure in A bar | O (relative) or pressure in T

Min. inlet pressure in P bar | pp=p,+=5

Max. working pressure bar | Port P: 315

Max. pressure bar | Port T: 250 (B sealed)

Internal pilot oil flow I/min | approx. 0.6 (with closed-loop control)

Max. flow |/min | 40

Electrical

Cyclic duration factor % | 100

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/ISO 4400, M16x1.5 (2P+PE)

Position transducer connection Special plug

Max. solenoid current lax | 25 A

Coil resistance R, Q3

Max. power consumption at 100% VA | 30

load and operating temperature

Static/Dynamic?

Hysteresis % | =1

Manufacturing tolerance for p_ ., % | =10

Response time 100 % signal change ms | On <50 Response time at: Q= 10 I/min
Off <20 (values depend on the dead volume)

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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081.

2 All characteristic values ascertained using amplifier 0 811 405 096 (without ramp).
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Valve with external trigger electronics (europe card without ramp, RE 30052)

Circuit diagram/pin assignment

YoOED xbulk

=p ¥L

BIN0 4
M
Y

e 78
S
ws 6 A §+M
w nﬁ q 3y o wubig-ise|
. H m .-.....-....-....-‘V.............. i SAalbn BRIOY 58]
w ¥Z G " 0 BT 27 A0itTD HamIS-38)
i . aa Ll
97 4 1 T o
| I <
w | FAN o
1 — 2}
AR , | R A
u “ i rFl -
2ot _ {.] g oo
At _ breren B Y T o
4 ’ 108 A BL+TD
{
1 —
/m/ g4 4q. ¥ &\ - - \ Lot N»U.....Mi@ ‘ soubisuon
& . _ / . 00t Zi n sjuodies
| i / | | 0U BLHEABCS
| S R
ﬁ ! | * 00 o1 z7 AGETe
At ]
& -
Py A QL+ A A
oA —- e 9y
A G-IS *
PO rT N
F5EBN s : - il BOUBIEOANS s e e ;
;gﬂﬁmﬂm N op enbiboy e "ﬂ} oy Vsm,m
S A0 6 oy s 2iB0f 005 ’ i [ — ahorse
. 6 ¥ q; i RSCIHEBLOG i |N\l I e o1 7 "
| IR
=h £9/41 00L ¥=0 E i &mamﬂ«_mwm
4 nom i 2 e YOS/ A Dbt > - i e
SRR ] &9
4 A O
g o¢ A it ;

=p ¥ = B4



DREB6X | RE 29182/07.05

Bosch Rexroth AG | Hydraulics

6/10

Valve with external trigger electronics (europe card without ramp, RE 30054)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card without ramp, RE 30056)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card without ramp, RE 30056)

Daughter card

Circuit diagram/pin assignment
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

9/10

Pressure in port A as a function of the setpoint
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Pressure in port A proportionate to the maximum
flow rate of the main stage
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Valve amplifier
Y Zero adjustment
2 Sensitivity adjustment

Set pressure
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Unit dimensions (nominal dimensions in mm)

DREB6X | RE 29182/07.05

1634484040

~FD: 10/97 (4% €)9.25%1,78 NBR
1810210120
AN
> F
B 5 1% 8.2 7
: ' RL DT § g
— | Al le © o Lk
B: sealed 405 135
M16x1,5 — y é
4x P ESIMSx30
642 Nm
2910151166
--—-l_ 1
QW - i — n
[ Hf |71
N : EN 9
A | a & LR
13,15 P53
70 38 |14 65 17
257

Required surface quality
of mating component

Mounting hole configuration: NG6 (ISO 4401-03-02-0-94)
For subplates, see catalog sheet RE 45053

" Deviates from standard
2 Thread depth:
Ferrous metal 1.5 x @

T/%;j """ T | S G0

y
Non-ferrous 2 x &
P A T B F, F, F, F,
® 21.5 12.5 21.5 30.2 0 40.5 40.5
@ 25.9 15.5 5.1 15.5 0 -0.75 31.75 31
%) 8" 8" 8" g M5 2) M5 2) M5 2) M52

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments conceming a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional pressure reducing ikt S
valve, in 3-way version

Type 3DREP and 3DREPE

Size 6 .

Component series 2X

Maximum operating pressure 100 bar

Maximum flow 15 I/min

Table of contents Features

Contents Page — Directoperated proportional valves for controlling a pressure

and the direction of a flow

Fealures ! Operation b f tional solenoids with central
) - Operation by means of proportional solenoids with centra

Ordering code 2 thread and detachable coil

Symb.ols ) 2 Subplate mounting:

Function, section 3 Porting pattern according to 1SO 4401

Technical data 4,5 _ Manual override, optional

Block diagram of the integrated electronics (OBE) for — Spring-centered control spool

type 3DR.EPE - Type 3DREPE with integrated control electronics

ACCGSSOI’I.GS. - External control electronics for type 3DREP:

Ch.ara.cterlstllc curves * Analog amplifiers type VT-VSPA2-1-2X/... in Eurocard

Unit dimensions 9to 11 format (separate order), see page 5

Throttle insert 12 » Digital amplifier type VT-VSPD-1-1X/... in Eurocard

format (separate order), see page 5
» Electric amplifier type VT 11118 in modular design
(separate order), see page 5
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Ordering code

T T T
3DREP 6| —2X/ |E|[G24 / *
For external Further details in
control electronics = No code the plain text
With integrated Seal material
control electronics =E = NBR seals
Size = FKM seals
Size 6 =6 No code = For DREP
Symbols (simplified) For DREPE
A Al = Command value/
,——\J actual value +10 V
| ‘ A F1= Command value/
- li b actual value 4 to 20 mA
PIT Electrical connection for DREP
B K4 =" Without mating connectors,
[/——, with connector according to
% ‘ i -B DIN EN 175 301-803
a -~ Mating connectors - separate order
\1lel see page 7
B A
— For DREPE
% 1 | ? =C K31 = Y Without mating connectors,
a b with connector according to
UT[P] PIT] / DIN EN 175 301-804
Component series 20 to 29 = 2X Mating connectors - separate orde7r
(20 to 29: Unchanged installation and - se¢ .page
connection dimensions) No code = Without special type
; of protection
Pressure rating J=? S ter-resistant
16 bar -16 = ea water-resista
25 bar =25 No code = Without manual override
45 bar =45 N9 =9 With concealed manual override
) ) . . Supply voltage
1) " _ _ " "
With ve.r3|on J sea water-resistant only specify "K31 G24 = +24 V direct voltage
2) Only with version 3DREP6 E P vional solenoid with detachable coll
= roportional solenoid with detachable coi
3) With version "J" = "N" instead of "N9" P
Electric special types of protection on request!
Symbols
Type 3DREP..6 A 2X/..E (detailed) Type 3DREP..6 C 2X/..E (detailed)

P A B[ T P E—~. :\] T
T ol Bt THh.

LU i U
Example of valve with integrated control electronics
Type 3DREP..6 B 2X/..E (detailed) Type 3DREPE..6 C 2X/..E (simplified)
P Al B T

N
1
1
=2}
k——
N
1
1
-1
J>
A

1
! !
ol T B EH THh

TT[P V1]P] PIT] 1
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Function, section

Hydraulics | Bosch Rexroth AG 3/12

The 3-way pressure reducing valve type 3 DREP 6.. is direct
operated by proportional solenoids. It is used to convert an

electric input signal into a proportional pressure output signal.

The proportional solenoids are controllable wet-pin DC so-
lenoids with central thread and detachable coil. The so-
lenoids are optionally actuated by external control elec-
tronics (type 3DREP) or by the internal control electronics
(type 3DREPE).

Set-up:

The valve basically consists of:

— Housing (1) with connection surface

— Control spool (2) with pressure measuring spool (3, 4)

- Solenoids (5, 6) with central thread

— Optionally integrated control electronics (7)

Function:

The pressure in A or B is set by means of the proportional
solenoids. The amount of the pressure depends on the cur-
rent. With de-energized solenoids (5, 6), the control spool (2)
is held in the central position by means of the pressure
springs (8). Ports A and B are connected with T so that the
hydraulic fluid can flow off to the tank without obstructions.

By energizing a proportional solenoid e.g. solenoid "a" (5), the
pressure measuring spool (3) and with it the control spool (2)
are moved to the right. This opens the connection from P to

B and A to T via orifice-type cross-sections with progressive
flow characteristic. The pressure that builds up in channel B
acts with the surface of the pressure measuring spool (4) on
the control spool and against the solenoid force. The pres-
sure measuring spool (4) is supported by the solenoid "b". If
the pressure exceeds the value set at solenoid "a", the control
spool (2) is pushed back against the solenoid force and con-
nects B with T until the set pressure is achieved again. The
pressure is proportional to the solenoid current.

After shut-down of the solenoid, the control spool (2) is re-
turned into the central position by the compression springs (8).
An optional hand override (9, 10) allows for the displacement
of the control spool (2) without solenoid energization.

[FE~ Note:

The unwanted activation of the hand override may lead to un-
controlled machine movements!

—
?B
Flﬁfl

Type 3DREP 6.. —— b -
5 § ) 3
— =A==
Bl ==
Type 3DREPE 6..

\.

Valve with 2 spool positions: (type 3DREP..A.. or 3DREP..B..)

The function of this valve design corresponds basically to
the valve with 3 spool positions. The 2 spool position valves
are, however, only equipped with solenoid "a" (5) or sole-
noid "b" (6). Instead of the 2nd proportional solenoid, there is
a plug screw (11).

A
4
A

|
A
v Note:
B The tank line must not be allowed to run empty.
With corresponding installation conditions, a pre-
charge valve (pre-charging pressure approx. 2 bar)
must be installed.

—<|op
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Technical data (For applications outside these parameters, please consult us!)

general

Valve type 3DREP 3DREPE
Weight kg 2.0 2.2
Installation position Any, preferably horizontal

Storage temperature range °C |-20to +80

Ambient temperature range °C -20to +70 -20 to +50

hydraulic (measured with HLP 32, 3, =40 °C £ 5 °C)

Operating pressure range Port P

bar | 20 to 100 for pressure rating 16
bar | 30 to 100 for pressure rating 25
bar | 50 to 100 for pressure rating 45

Port T

bar | 0to 30

Maximum flow

I/min | 15 (Ap = 50 bar)

Hydraulic fluid

See table below

Hydraulic fluid temperature range
(at the valve working ports)

°C | -20 to +80, preferably +40 to +50

Viscosity range

mm&/s | 20 to 380, preferably 30 to 46

Maximum admissible degree of contamination of the hydraulic fluid | Class 17/15/12 ")

cleanliness class according to 1ISO 4406 (c)

Hysteresis % | <5
Repeatability % | <1
Response sensitivity % | <0.5
Range of inversion % | <1
) The cleanliness classes specified for the components must
be adhered to in hydraulic systems. Effective filtration pre-
vents faults and at the same time increases the service life
of the components.
For the selection of the filters see
www.boschrexroth.com/filter
Hydraulic fluid Classification Suitable sealing materials | Standards
Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
Flame-resistant — Water-containing HFC NBR ISO 12922

i<y Important information on hydraulic fluids!

- For more information and data on the use of other hydrau-
lic fluids refer to data sheet 90220 or contact us!

— There may be limitations regarding the technical valve
data (temperature, pressure range, service life, mainte-
nance intervals, etc.)!

- The flash point of the process and operating medium used

must be 40 K higher than the maximum solenoid sur-
face temperature.

- Flame-resistant — water-containing: Maximum pressure
differential per control edge 175 bar, otherwise, increased
cavitation erosion!

Tank pre-loading < 1 bar or > 20 % of the pressure differ-
ential. The pressure peaks should not exceed the maxi-
mum operating pressures!
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Technical data (For applications outside these parameters, please consult us!)

electric

Valve type 3DREP | 3DREPE

Voltage type Direct voltage

Type of signal Analog

Command value signal Voltage input "A1" \ - +10
Current input "F1" mA 4 to 20

Maximum current per solenoid A 1.5 2.5

Solenoid coil resistance Cold value at 20 °C Q 5.2 2.15
Maximum hot value Q 7.6 3.3

Duty cycle % | 100

Maximum coil temperature " °C | upto 150

Protection class according DIN EN 60529/VDE 0470 part 1 IP 65 with mating connector mounted and locked

) Due to the temperatures occurring at the surfaces of the solenoid coils, the European standards 1ISO 13732-1 and EN 982

need to be adhered to!

Control electronics

For 3DREP

Digital amplifier in Eurocard format ")

VT-VSPD-1-2X/... according to data sheet 30523

Analog amplifier in Eurocard format "

VT-VSPA2-1-2X/... according to data sheet 30110

Analog module amplifier )

VT11118-1X/... according to data sheet 30218

For SDREPE Integrated in the valve, see page 8
Analog command value module VT- SWMA-1-1X/... according to data sheet 29902
Analog command value module VT-SWMKA-1-1X/... according to data sheet 29903
Digital command value card VT-HACD-1-1X/... according to data sheet 30143
Analog command value card VT-SWKA-1-1X/... according to data sheet 30255

Supply voltage Nominal voltage VDC | 24

3DREPE, 3DREP 2 Lower limit value V|19
Upper limit value V|35

Current consumption [ A|l18

of the amplifier Maximum impulse current A3

) Separate order [F&~ Note: Information on the environment simulation

2) With Bosch Rexroth AG control electronics

testing for the areas EMC (electromagnetic
compatibility), climate and mechanical load
see RE 29055-U

(declaration on environmental compatibility).
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Block diagram of the integrated electronics (OBE) for type 3SDREPE

Device connector allocation Contact Signal with A1 | Signal with F1
Supply voltage A 24 VDC (u(t) =19.4t035V); I, =2A

B oV
Reference (actual value) C Cannot be used "
Differential amplifier input D +10V; R, > 50 kQ | 41020 mA; R, > 100 Q
(command value) E Reference potential command value

F Cannot be used "

PE Connected to cooling element and valve housing

1 Slots C and F must not be connected!

Command value:  Reference potential at E and positive command value (or 12 to 20 mA) at D result in pressure in A.
Reference potential at E and negative command value (or 12 to 4 mA) 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 (4 to 20 mA) result in pressure in A.

With valves with 1 solenoid on side a (design B):

Reference potential at E and positive command value at D (4 to 20 mA) result in pressure in B.

Connection cable: Recommendation:

- Up to 25 m line length: Type LiYCY 5 x 0.75 mm?

- Up to 50 m line length: Type LiYCY 5 x 1.0 mm?

External diameter 6.5t0 11 mm
Connect shield on PE only on the supply side.

voltage: GND! iB' . [ u Z_OI\JI
'PE| . '

Protective earth- |

Interface | Integrated control electronics | Valve |
i—[—i T Output stage "
' D Differential amplifier
Command | |2 | U jﬂ
value | I L u/l Ramp generator Summing device Al | Q"
. U || .
Reference | |E | | I— / \ o | |
potential | . | — J_ |
| | | i b\ J — Output stage "
i | | | Undervoltage Step function U
' ' . t J
X | , | detection @ generator | —_—;: ﬁ\
| | | | ﬂ' Lock I |
o -
| | | | Power supply |
24V| A . ) .
Supply | | l 1 u /Y |
|
|

ing conductor [_J

1 Protective earthing conductor screwed to valve housing and cover

2 Ramp can be set from 0 to 5 s from the outside (T up 2T 0w

) QOutput stages current-controlled
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Mating connectors

Material number

Mating connector for
3DREP

Solenoid a, color gray
Solenoid b, color black | R900074684

DIN EN 175301-803

R900074683

Mating connector for
3DREPE and 3DREPE...J...

DIN EN 175201-804

e.g. R900021267 (plastic)
e.g. R900223890 (metal)
e.g. R900217845 (plastic 90°)

Mating connector for
3DREP...J...

DIN EN 175201-804

R900021267 (plastic)

Hexagon socket
head cap screws

Material number

Size 6 4 x1SO 4762 - M5 x 50 - 10.9
Tightening torque M, = 8.9 Nm +10 %

Subplates Data sheet

Size 6 45052
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Characteristic curves (measured with HLP 46, §_;, =40 °C + 5 °C and p = 100 bar)

Pressure rating 16, 25 and 45 bar

100
1 7
O\o 80 /
£
) //
2 60 =
(%]
o 7
S 40 -~
8 //
&“ 20 P
16
0 101520 30 40 50 60 70 80 90 100
Command value in % —
Pressure rating 16, 25 and 45 bar
y
J/
/
7
50 ./
0'/
/
40 £
: /
< /
‘€ 30 /
E .
f
3 L
L J
20 1
II =]
—
X //
10}l — |
'.//
0 10 20 30 40 50
Pressure differential in bar —
P-A AT
orP-B orB-T
Pressure/flow dependency
140
1
o\° 120 \\\
< 100 f——] \‘\
(O] —
2 80 i N~
% — e T
oy - i 4
S 20 N
[ —
0 =
25 20 15 10 5 0 5 10 15
AB) - T Flow in I/min — P - A(B)
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Unit dimensions: Type 3DREP (dimensions in mm)

23,5

R, 4

max

l—{ﬂl 0,01/100mm |

Required surface quality of the — T T -
valve mounting face ‘ 72

General tolerances according
to ISO 2768-mK

Valve housing

Name plate
Proportional solenoid "a"
Proportional solenoid "b"

Mating connector "A", color gray
(order separately, see page 5)

a5 W DN =

6 Mating connector "B", color black
(order separately, see page 5)

7 ldentical seal rings for ports A, B, P, and T

8 Concealed manual override "N9"

9 Plug screw for valves with 1 solenoid (version "A" or "B")
10 Space required for removing the mating connector

11 Machined valve mounting face, porting pattern according
to ISO 4401-03-02-0-05

Subplates and valve mounting screws see page 7.
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Unit dimensions: Type 3DREP...J - sea water-resistant (dimensions in mm)

10 5 2

|

=

=

!_

|
——

8,4

156

A

1

15

.......
TR
PR

13,5

Valve housing

Name plate

Proportional solenoid "a"
Proportional solenoid "b"

a Hh WO DN =

Mating connector
(order separately, see page 5)

72
Identical seal rings for ports A, B, P, and T
8 Concealed manual override "N"
9 Plug screw for valves with 1 solenoid (version "A" or "B") /7] 0,01/100mm |

10 Space required for removing the mating connector R_ 4

max

11 Machined valve mounting face, porting pattern according
to ISO 4401-03-02-0-05

12 Dimension for version "N" Required surface quality of the
valve mounting face

. General tolerances according
Subplates and valve mounting screws see page 7 to 1ISO 2768-mK
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Unit dimensions: Type 3DREPE and 3DREPE...J - sea water-resistant (dimensions in mm)

10 5

12 2

Lol

8.1

/

I !

|m 2
| ! I '] \
T I Y 3
i T
11 |
I | IS 1 = | N
I i 1~
‘ I [ L
11 m
RS | H=te
. ! ) \
! 1
8.4 ’ 69,2\ ) 78 \
{ 156 (188)
’226 (291)
; — s
3 9 13 8.2 298
@ I R 3
A ' | e
a1 Tt = Rl —
| P
[ RS X
13,5 40,5
1 Valve housing
2 Name plate ¥y | L _____
3 Proportional solenoid "a" @T @FZ :
4  Proportional solenoid "b" '
. . AD OB |
5 Mating connector :
(order separately, see page 5) \ | F4@ P@' %@B |
7  Identical seal rings for ports A, B, P, and T __72 _____
8.1 Concealed manual override "N9" 1
8.2 Manual override "N" for sea water-resistant version "J"
9 Plug screw for valves with 1 solenoid (version "A" or "B") 771 0,01/100mm |
10 Space required for removing the mating connector .
11 Machined valve mounting face, porting pattern according max
to 1ISO 4401-03-02-0-05
12  Integrated control electronics Required surface quality of the
13 Dimension () for sea water-resistant version "J" valve mounting face

Subplates and valve mounting screws see page 7

General tolerances according
to ISO 2768-mK



RE 29184/06.11 | 3SDREP; 3DREPE

Throttle insert

Hydraulics | Bosch Rexroth AG

12/12

When using a proportional directional valve type
4WRZ..., the following throttle inserts are to be used
in channel A and B:

Size 10 16

25

32

52

@ in mm 1.8 2.0

2.8

Material no. | R900158510 | R900158547 | R900158548

Bosch Rexroth AG

Hydraulics

Zum Eisengiefer 1

97816 Lohr am Main, Germany
Phone +49 (0)9352/18-0

Fax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
may not be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process

of wear and aging.
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Proportional pressure reducing valve,
pilot operated, with on-board elec-
tronics (OBE) and position feedback

Type DREBE10Z

Nominal size 10

Unit series 1X

Maximum working pressure A, B, X 315 bar, Y 2 bar
Maximum flow rate Q. 120 I/min

List of contents Features

Contents Page - Pilot operated valves with position feedback and on-board
Features 1 electronics for reducing system pressure (pilot oil internal only,
Ordering data 5 wit.h relief port X) 3 |

Preferred types, symbol o é:ﬁ;:::lj ot:rso:r?nhgthe position of the armature against the
Function, sectional diagram S . With position control, minimal hysteresis <19%, rapid

Technical data 4106 response times, see Technical Data

On-board trigger electronics 7and 8  _ pressure limitation to a safe level even with faulty electronics
Characteristic curves [¢] (solenoid current | > Imax)

Unit dimensions 10 - For subplate attachment, mounting hole configuration to

ISO 5781-AG-06-2-A
Subplates as per catalog sheet RE 45055
(order separately)

— Plug-in connector to DIN 43563-AMB, see catalog sheet
RE 08008 (order separately)

— Data for the on-board trigger electronics
* Complies with CE, EMC directives EN 61000-6-2: 2002-08
and EN 61000-6-3: 2002-08
*Ug;=24V _DC
* Electrical connection 6P+PE
* Signal actuation
- Standard 0...+10 V (A1)

* Valve curve calibrated at the factory
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T T
DREB | E 10| Z-1X/ |XY| M |G24|K31|A1|M | *
Proportional pressure Further information
reducing valve with in plain text
inductive p:]osition trans- M = NBR seals,
ducer on the cone suitable for mineral oils
With on-board electronics =E (HL, HLP) to DIN 51524
Nominal size =10 Interface for trigger electronics*
Mounting hole configuration to =Z Al = Setpoint input 0..+10 V
ISO 5781-AG-06-2-A K31 = Electrical connection
Unit series 10 to 19 =1X without plug-in connector,
(10 to 19: installation and connection with unit p!ug to DIN 43563-AM6
dimensions unchanged) Order plug-in connector separately
Max. pressure stage G24 = t\_/oltagelsutpply_ of
_ rigger electronics
up to 180 bar =180 24V DC
up to 315 bar =315 -
Relief port X = Without non-return valve
elief por
Pilot oil port Y = XY
* Variant “F1” (4...20 mA version) available on request

Preferred types

Type .....A1 (0..+10 V)

Material Number

DREBE10Z-1X/180XYMG24K31A1M

0811402 155

DREBE10Z-1X/3156XYMG24K31A1M

0811402152

Symbol

For on-board electronics

DL
_(
E

| EEp——

T
Yiix AF“
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Function, sectional diagram

General Basic principle

Type DREBE10Z proportional pressure reducing valves are To adjust the system pressure, a setpoint is set in the trigger
pilot operated and are used to reduce system pressure. electronics. Based on this setpoint, the electronics control the
They are actuated by means of a position-controlled propor- position-controlled solenoid.

tional solenoid with on-board electronics. The proportional solenoid maintains its position against

The valve body contains a logic element (spool valve) of the a spring force, which is proportionate to the system pressure.
“normally open” type. This is pilot operated and is in conical The pilot stage is supplied with pilot oil at a flow rate of

seat design. < 0.8 I/min through a bore. The “p,. " 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
(1 ) would exceed its specified level in an uncontrolled man-

max

ner, the pressure cannot rise above the level determined by the
maximum spring force.

C € EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Proportional solenoid

with position transducer -fi- £ Pilot valve

_. Y. ——
Li ot
Alternative
Accessories
Type Material Number

(4 x) ISO 4762-M10x80-10.9 Cheese-head bolts 2910 151 309
* Plug-in connectors 6P+PE, KS 1 834 482 022
- see also RE 08008 KS 1 834 489 026
'..’- ‘ji“ MS 1834 482 023
MS 1834 482 024
KS 90° 1 834 484 252

Testing and service equipment

Test box type VT-PE-TB3, see RE 30065
Measuring adapter 6P+PE type VT-PA-2, see RE 30068
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General

Construction Pilot stage

Poppet valve

Main stage

Pressure reducing valve

Valve cartridge

Spool valve, normally open

Actuation

Proportional solenoid with position control and OBE

Connection type

Subplate, mounting hole configuration NG10 (ISO 5781-AG-06-2-A)

Mounting position Optional
Ambient temperature range °C | -20...4+50
Weight kg | 7.8

Vibration resistance, test condition

Max. 25 g, 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 range recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+70

Maximum permitted degree of contamina-
tion of pressure fluid
Purity class to ISO 4406 (c)

Class 18/16/13"

Direction of flow See symbol

Max. set pressure (at Q.. =1 1/min) bar | 180 315
Minimum pressure (at Q . =1 |/min) bar | 6 8
Max. mechanical pressure limitation ~ bar | <190 <325
level, e.g. when solenoid current I >1

Max. working pressure bar | Port A, B: 315

Port Y: = 2 external pilot oil drain

Port X: 315 relief port

Internal pilot oil flow I/min | = 0.8

Max. flow I/min | 120 for Q, .., see Characteristic Curves
Static/Dynamic

Hysteresis % | =1

Manufacturing tolerance for p,_ % | = =5, see Characteristic Curves

Response time 100 9% signal change ms | =80 dependent on dead volume or system volume

Thermal drift

<1% at AT=40°C

Conformity

EN 61000-6-2: 2002-08

ce

EN 61000-6-3: 2002-08

" 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .
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Electrical, trigger electronics integrated in valve

Cyclic duration factor % | 100%
Degree of protection IP 65 to DIN 40050 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24V DC, .,
Terminal A: Min. 21 V DC/max. 40 VDC
Terminal B: 0 V Ripple max. 2V DC
Power consumption Solenoid ] 45 mm = 40 VA max.
External fuse 2.5 Ac
Input, “standard” version A1 | Differential amplifier, R = 100 kQ
Terminal D: U 0..+10V
Terminal E: oV
Input, “mA signal” version F1* | Burden, R, =200 €
Terminal D: 1, ¢ 4..20 mA
Terminal E: 1, _¢ Current loop I_¢ feedback
Max. voltage to differential inputs over OV | D — B} max. 18 V=
E—B
Test signal, “standard” version A1 | LVDT
Terminal F: U, 0..+10V
Terminal C: Reference 0 V

Test signal, “mA signal” version F1*
Terminal F: 1_g

Terminal C: I_¢

LVDT signal 4...20 mA at external load 200...500 Q max.

4...20 mA output
Current loop I._. feedback

Safety earth conductor and shield

See pin assignment (installation in conformity with CE)

Recommended cable

See pin assignment
upto20m  7x0.75 mm?
upto40m  7x1 mm?

Calibration

Calibrated at the factory, see valve curve

* Variant “F1” (4...20 mA version) available on request

Version A1:
Standard
< Supply 24V =
D < Signal: 0...+10V
LVDT Signal: 0...+10V
___________(R_i:_l(TOk_Q)_'}
Bl
[§] l_ ,
S VV:i: v j * Version F1:
TiiX At-- mA signal

< Supply 24V =
D P Signal: 4...20mA
|
_______ LVDT Signal: 4..20mA
(Burde: 200Q)
Bl
---1--werLL
T
YiiX AF——J
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For electrical data, see page 5 and
Operating Instructions 1 819 929 083

Steuerung

¥
}YYYY){XYYYY‘

24 V=

. Kunde

St/eckar
i ; Verstiirker
C€
Hydr. Actuator

Valve
AR BT

Hydr. / Mech,

Rexroth

Technical notes for the cable

Important

Version: — Multi-wire cable
— Extra-finely stranded wire
to VDE 0295, Class 6
— Safety earth conductor, green/yellow
— Cu braided shield
Type: - e.g. Olflex-FD 855 CP
(from Lappkabel company)
No. of wires: — Determined by type of valve,
plug type and signal assignment

Cable @: - 0.75 mm? up to 20 m long
- 1.0 mm? up to 40 m long
Outside @: - 9.4..11.8 mm - Pg 11

- 12.7.13.5 mm - Pg 16

Power supply 24 V DC nom.,

if voltage drops below 18 V DC, rapid shutdown resembling
“Enable OFF" takes place internally.

In addition, with the “mA signal” version:

Ip_e = 3 mA - valve is active

Ip_e = 2 mA - valve is deactivated.

Electrical signals emitted via the trigger electronics (e.g. actual
values) must not be used to shut down safety-relevant machine
functions!

(See also European Standard, “Technical Safety Requirements
for Fluid-Powered Systems and Components — Hydraulics”,
EN 982).
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Circuit diagram/pin assignment
Version A1: Up_ 0..+10 V

HF a
0BE }_%*‘7”" Supply Ug
Exk.
A i
T . ,|,—H —
+19 ¥ — OC C #—7 Ref. zero *
=15 ¥ -— o
Dg
J_ el E U [E Setpoint 0..4+10 V
F LT
-,I + l“""— Actual value 0..+10 V
1 ™y
I H L l é‘g_:lT M= Safety earth conductor +
| - S Shield
o I ___I W * Do not connect to supply zero!
1
+
%
po=f(Upe)
[1=]
T
BoR -
I
' - als e I
S : !
. Cxg | Ventil . |
Il'l'rﬂlve u.:- 'L EY WO¥
Pin assignment
Version A1: Uy _ 0..+10 V
(R =100 kQ)
Ventil
) { o2k Ve /_,/'\i ¢ | | oa 224 Y=
B
m— 0V /, é c| =g 2
[ = ; E C m s & Y int. {Ref-0)
| L0V (Sign) | ff ¢| |mop
G Tt € s U . ; 100 x
i 3 { gV {Sign.} ; H c| |mt Diff.— omp.
L - (| |=F — bl S
" / r
L

w— prot. ground } Vi

- SE..—----'-“--Ir
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On-board trigger electronics

Circuit diagram/pin assignment
Version F1:15_¢ 4..20 mA

OBE 2.5 AF _
8 ‘/-i:l—+24 Y= Supply
A
*Us * 5 oV Supply zero
- J N -
+15V bC c ~— Loop I_¢
-15 V ~—f
l__ DC Ren Doy | | -
200Q E | _ " Ip_g 4..20 MA
Diff, - -
amp. *—_L-
4..20mA < \|~
¥ *— _I__- —» Testlg_c (4..20 mA)
—— mA
I LI Logic | A v ) Safety earth conductor =
|
T f Shield
i
T
———————————— +UB
* P
_'H\ . J
e
, -
|
i 1
I
A I
I
Lz
q p o= f (g
| 100%
v Lome
il |
U E
1o |
6 i
4 7 168 20mA
Pin assignment 6P+PE
Version F1:15_¢ 4..20 mA
(R,, = 200 kQ)
I Venti
+24 V= {/”\1 | | A wnt2tye
Us 0V S ; g 0V
/ ; - 10 €
- Il r -0 {::]
| . f ! - Rsh = 200 Q
YL! { bt $ 1’ { m [
e Test 11| seds g 00 mA w— OUT If ; ‘D
R = 200 0} T * t Ci|mE
= 2000 N oy
{mox. 50002 | _ T . | - 4.20 mA %Y1 vt
i 7 C=F VDT
——. prot. ground } 2 *L/,f ¢ - SL___l Sign.

" I
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Characteristic curves (measured with HLP 46, 9_, = 40°C%5°C)

Pressure in port A as a function of the setpoint

100
g
£
(=9
4 80 (
o /lIl =t 5% P mon
]
80 1
/
]
40 ; . _ _ _
1 actory setting at Q =1 |/min
: +59% manufacturing tolerance
20 / : " Version: Up_=0..4+10 V
* / ; 2 Version: Ip_ = 4..20 mA
8% pmox. — i
0 -F‘/ : o )
o 2 4 & B HE V]
I | | | | |
( I I I I \ | 2)
40 72 104 136 168 20 [oa
Pressure in port A as a function
of the main stage nominal flow rate
p= f (Q) Ginenn
30— 5 300
i o ﬁh“\
a T~
20 M — 200 W\\
.
10 e 100 s S
5 50 e
0 0
6 1 2 3 4 5 6 7 8 0 60 120 180 240

Q | {mn

I
G Hmin
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Unit dimensions (nominal dimensions in mm)

42.3

O B

23

(2:)@20:{2 : \

Set 1817010280 2% © 18x25

i
H
% IW T T 50
5
118 \
i #
b B0 A -
T @
{4X}M10x80/ ’

2919151 399\ B50%'S Nm l_‘

b

| i

* |

Mounting hole configuration: NG10 (ISO 5781-AG-06-2-A) I A B i
For subplates see catalog sheet RE 45055 Required surface quality i I
1

* |

I g

* |

) of mating component
Y Deviates from standard

2 Thread depth: Bmax. 4 F— ] 017700 e | _éx o
Ferrous metal 1.5 x @* l a Fe o @fa
Non-ferrous 2 x @ ' % ]

* NG10 min. 10.5 mm v s ’ e e e

A B X Y G F, F, Fy F,
) 7.2 35,8 21,4 21,4 31,8 0 42,9 42,9 0
O 33,35 33,35 58,7 7.9 66,7 0 0 66,7 66,7
%, 14,7 14,7 48 48 75 M102) M102) M102 M102
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Notes
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Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional cartridge throttle valve,
with inductive position transducer,
pilot operated

Type FESX

Nominal size 16, 25, 32, 40, 50

Unit series 1X

Maximum working pressure A, B, X 315 bar, Y 100 bar
Nominal flow rate Q, ., 980 I/min

Overview of Contents Features
Contents Page - Pilot operated throttle valves with inductive position transducer
Features 1 - Design: cartridge type DIN 24342, ISO/DIS 7368
Ordering data 2 Control oil external X and Y
Preferred types o — Adjustable via the position-controlled main stage by means of
Symbol 9 the position transducer and the external valve electronics
- i 9 itioni 0

Function, sectional diagram 3 Hystere3|§ <0.2%, positioning accuracy >0.5 %,

_ see Technical Data
Technical fjata _ 4andd - _ Plug-in connector to DIN 43650-AM2 for the solenoid
External trigger electronics 6to8 and plug-in connector for the position transducer, included in
Characteristic curves 9 and 10 scope of delivery
Unit dimensions 11 to 15— Data for the external trigger electronics
Installation dimensions 16 and 17 *Ug=24V,, DC

* Adjustment of valve curve Np and gain,
with and without ramp generator
* Europe card format, setpoint 0...+10 V (order separately)
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Ordering data

FESX | RE 29215/09.05

FESX o

1 )
A71x/

Z4

Proportional throttle valve with
inductive position transducer
(pilot operated)

Nominal size
Mounting hole configuration
DIN 24342, ISO/DIS 7368

=40

Connection type
(cartridge)

Direction of flow A — B
(customer may implement B — A)

Unit series 10 to 19

(10 to 19: installation and connection

dimensions unchanged)

=1X

Preferred types

Z4

Further information
in plain text

NBR seals, suitable
for mineral oils

(HL, HLP) to DIN 51524

Electrical connection
Unit plug to DIN 43650-AM2

Plug-in connector included
in scope of delivery

Flow characteristic
Linear

125 =
210 =
320 =
500 =
980 =

Nominal flow rate
Quom 1N I/min
Ap=>5 bar

Type

Material Number

FESX16CA-1X/125LZ4M

0811 402 452

FESX25CA-1X/210LZ4M

0811402515

FESX32CA-1X/320LZ4M

0811402614

FESX40CA-1X/500LZ4M

0811402 620

FESX50CA-1X/980LZ4M

0811402 633

Symbol

For external trigger electronics
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General

Type FESX proportional throttle valves are pilot operated and
in “cartridge” design. This results in their compact form despite
high flow rates.

The electronics, which take the form of an external valve ampli-
fier in Europe card format, trigger the solenoid of the pilot valve
and thus control the position of the main stage.

Hysteresis is <0.2 %, and a position accuracy of >0.5% is
achieved.

Basic principle

Pilot operated 2/2-way cartridge valves.

There is a free choice of directions of flow, A— B or B — A,

but please note:

- Always route “Y" externally

— Pressure at “X" must always be equal to or greater than at
“A” and not below 12 bar when A — B.

— Pressure at “X” must always be equal to or greater than at
“B" and not below 20 bar when B — A.

If the valve is shut down electrically and is supplied externally

with sufficient pressure at “X", the main stage A — B may be

employed as a poppet valve.

==IHE HEMMH
% l:NnE
B |
Wbyl AN
L
Position transducer — | C._o ol ‘ |
i Solenoid
ﬁ 1] O] .
‘ ‘ : — Pilot valve
| | e,
X ‘ Y
. 3 .
Main stage

Tight it

Accessories

Metering edges

Type

Material Number

(4 x) 5= 1SO 4762

Cheese-head bolts included in scope of delivery

=y

Europe card VT-VRPA1-527-20/V0/2/2V RE 30055 0811405076
=y T
Europe card VT-VRPA1-527-20/VO/RTS-2/2V RE 30053 0811405074

Plug-in connectors

g

=5

4P 9P+PE

Plug-in connector 2P+PE (M16x1.5) for the solenoid
and plug-in connector 4P (Pg7) for the position transducer.
Included in scope of delivery, see also RE 08008.

Testing and service equipment

Test box type VT-PE-TB2, see RE 30064
Test adapter for Europe cards type VT-PA-3, see RE 30070

3/18
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Technical data

FESX | RE 29215/09.05

General

Construction

Cartridge type throttle valve, spool valve with closed-loop position control
via Europe card

Actuation Pilot operated, proportional 3/2-way directional control valve in valve cover, without
position control
Main stage Position control via external trigger electronics and position transducer LVDT DC/DC

Connection type

Cartridge type, mounting hole configuration to DIN 24342, ISO/DIS 7368

Mounting position

Horizontal if possible, or position transducer at the bottom

Ambient temperature range °C

-20...+50

Vibration resistance, test condition

Max. 25 g, 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 range, recommended = mm?/s | 20...100
max. permitted  mm?/s | 10...800
Pressure fluid temperature range °C | -20...+80

Maximum permitted degree of contamina-
tion of pressure fluid
Purity class to ISO 4406 (c)

Class 18/16/13"

Direction of flow

A — B or B — A (when X supplied “internally”, or “externally”
when pressure higher)

Nominal flow rate at NG16 NG25 NG32 NG40 NG50
Ap =5 bar per edge” l/min | 125 210 320 500 980
Weight kg | 2.8 3.9 5.1 71 9.7
Max. working pressure in A, B, X bar | 315 315 315 315 315
Max. working pressure in Y bar | 100 100 100 100 100
Quax I/min | 350 600 1000 1500 3000
Qy pilot valve (supply) I/min | 5 15 15 28 28
Ap=>5 bar

Leakage X — Y cm3/min | <150 <200 <200 <400 <400
Pilot valve at 100 bar LlL

Min. flow rate at cm®/min | 2000 2000 3000 3000 4000
Ug =0 V adjustable

Valve active (Ap=>5 bar)

Leakage in main stage at Ap =100 bar A — B =tight (poppet valve)

(valve shut down electrically) B — A =tight (poppet valve) Note: min. leakage X — B, possible when X = external
Minimum supply pressure A — B bar | 12 12 12 12 12
Minimum supply pressure B — A bar | 20 20 20 20 20

Apy
* Flow for other values of ApQ, =Q, . 5

) 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081 .
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Static/Dynamic?

NG16 NG25 NG32 NG40 NG50
Spool stroke/characteristic curve 4+ mm | 4 5 7 10 12.5
Overlap on shutdown -mm |3 3 3 3 3
Control oil volume of main stage cm® | 1.02 2.66 6.36 12.57 2454
100%
Required control oil 0...100 %, [/min | 3 5 7 9 9
x =100 bar
Hysteresis % | <0.2 <0.2 <0.2 <0.2 <0.2
Positioning accuracy % | <0.5 <0.5 <0.5 <0.5 <0.5
Manufacturing tolerance See flow curves, adjustable via external trigger electronics
Response time (x = 100 bar) ms
Signal change  0..100% “open” | <70 <70 <90 <90 <110
Signal change 100... 0% “close” | <70 <70 <90 <130 <300
Signal change  0.. 10% “open” | <50 <50 <70 <70 <80
Signal change 10.. 0% “close” | <40 <40 <50 <70 <100

Switch-off behavior, enable “OFF”

After electrical shutdown (pilot valve opens “X” to the main stage),

main stage moves to closed end position

Thermal drift

<1% at AT=40°C

Electrical

Cyclic duration factor % | 100

Degree of protection IP 65 to DIN 40050 and IEC 14434/5

Solenoid connection Unit plug DIN 43650/ISO 4400, M16x1.5 (2P+PE)
Position transducer connection Special plug (4P/Pg7)

Max. solenoid current lnax | 2-7 A

Colil resistance R, Q|25

Max. power consumption at 100 % VA | 40

load and operating temperature

Position transducer
DC/DC technology

Supply: +15 V/35 mA
-15V/25 mA

Signal: 0..£10 V (R =10 kQ)

Y All characteristic values ascertained using amplifier 0 811 405 076 (without ramp).
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Valve with external trigger electronics (europe card without ramp, RE 30055)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card without ramp, RE 30053)

Circuit diagram/pin assignment
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Valve with external trigger electronics (europe card with ramp, RE 30053)

Functional diagram of ramp control
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Characteristic curves (measured with HLP 46, 9_, = 40°C%5°C)

9/18

Ap =5 bar
v =236 mm?%/s

* Amplifier

[ Lp=Shar ]

20 sign,
0V

[E) 20 sign
Aoy

NG16
P 150
£
<120 .
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Enable OFF 80 5
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Characteristic curves (measured with HLP 46, 9_, = 40°C%5°C)

Ap =5 bar
v =36 mm?%/s

* Amplifier

NG40 l Ap=3bar |
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Unit dimensions NG16 (nominal dimensions in mm)

M16x1,5
|
1 837 001 304 —
pg7 0 |2 |
\
(@]
<
i
(@]
Te}
(1B 4x M8x30 ISO 4762
& =300 Nm
Included in scope of delivery
)
© Set 1 817 010 343 Q
1 8
1
&25g6
@32e9
5 23 98,5
i I
(o]
(92]
o
N
H,

See installation dimensions on page 16
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Unit dimensions NG25 (nominal dimensions in mm)
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See installation dimensions on page 16
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Unit dimensions NG32 (nominal dimensions in mm)

M16x1,5
1837 001 263 R
(q
Pg 7 (LI \U [l ll\ ‘
\
i |
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- i o
a (©) PO a
|
q ‘ o
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¢ X ‘ LY
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@ 60 e9

See installation dimensions on page 16



14/18  Bosch Rexroth AG | Hydraulics FESX | RE 29215/09.05

Unit dimensions NG40 (nominal dimensions in mm)
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See installation dimensions on page 17
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Unit dimensions NG50 (nominal dimensions in mm)
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See installation dimensions on page 17
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Installation dimensions DIN 24342, ISO/DIS 7368 (nominal dimensions in mm)
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Installation dimensions DIN 24342, ISO/DIS 7368 (nominal dimensions in mm)
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Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Telefon +49 (0) 93 52/ 18-0
Telefax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Proportional cartridge throttle valve, RE 29216/12.07

Replaces: 09.05

with on-board electronics (OBE)
and inductive position transducer,
pilot operated

Type FESXE

Nominal size (NG) 16, 25, 32, 40, 50
Unit series 1X
Maximum working pressure A, B, X 315 bar, Y 100 bar

Nominal flow rate Q.. 980 I/min

List of contents Features
Contents Page - Pilot operated throttle valves with on-board electronics
Features 1 (OBE) and inductive position transducer
Ordering data o — Design: cartridge type DIN 24342, ISO/DIS 7368

Control oil external X and Y
Preferred types 2 ) i N ]

— Adjustable via the position-controlled main stage by means

Symbol 2 " .

of the position transducer and on-board electronics
Function, sectional diagram 3

— Hysteresis <0.2 %, positioning accuracy >0.5%,

Technical data 4 to 6 see Technica| data
On-board trigger electronics 7 _ Plug-in connector to DIN 43563-AMS for the electrical
Accessory for external shutdown 8 connection, see catalog page RE 08008 (order separately)
Characteristic curves 9and 10 - Data for the on-board trigger electronics
Unit dimensions 1110 15 » Complies with CE, EMC directives EN 61000-6-2: 2002-08
Installation dimension 16 and 17 and EN 61000-6-3: 2002-08

stallation dimensions a “Ug=24V, DC

* Electrical connection 6P+PE
« Signal actuation
— Standard 0...+10 V (A1)
* Valve curve calibrated at the factory
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Ordering data
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FESX | E

Proportional throttle valve
with inductive position trans-
ducer (pilot operated)

With on-board electronics =E

Nominal size =16
Mounting hole configuration =25
DIN 24342, ISO/DIS 7368 =32

=40
=50

Connection type
(cartridge)

Direction of flow A — B
(customer may implement B — A)

Unit series 10 to 19
(10 to 19: installation and connection
dimensions unchanged)

Further information
in plain text
M= NBR seals, suitable

for mineral oils (HL, HLP)
to DIN 51524

Interface for trigger
electronics

Setpoint input 0.5...+10 V

B1

KO = Electrical connection

without plug-in connector,

with unit plug to DIN 43563-AM6

Order plug-in connector separately

L= Flow characteristic

Linear

125 = Nominal flow rate

210 = Qom IN I/min

320 = Ap =5 bar
500 =
980 =

Preferred types
Material Number Type
0 811 402 454 FESXE16CA-1X/125LK0OB1M
0811 402 517 FESXE25CA-1X/210LKOB1M
0811402616 FESXE32CA-1X/320LK0OB1M
0 811 402 622 FESXE40CA-1X/500LK0OB1M
0811 402 642 FESXE50CA-1X/980LKOB1M
Symbol
For on-board trigger electronics
B
==

L[fl
I
s,

L===

1
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General

Type FESXE proportional throttle valves are pilot operated
and in “cartridge” design. This results in their compact form
despite high flow rates.

The position of the main spool is closed-loop controlled by
the on-board electronics (OBE). Hysteresis is <0.2%, and a
position accuracy of >0.5% is achieved.

For external valve shutdown (bypassing the valve elec-
tronics), the ISA adapter is available as an accessory. This
adapter protects the solenoid and the switch contacts during
shutdown.

EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

Basic principle

Pilot operated 2/2-way cartridge type valves.

There is a free choice of directions of flow, A— B or B — A,

but please note:

— Always route “Y” externally

— Pressure at “X” must always be equal to or greater than
at “A” and not below 12 bar when A — B.

— Pressure at “X” must always be equal to or greater than
at “B” and not below 20 bar when B — A.

If the valve is shut down electrically and is supplied exter-

nally with sufficient pressure at “X”, the main stage A - B

may be employed as a poppet valve.

——

* Use of 90° plug 1 834 484 252
is preferable, not included in
scope of delivery.

*

Position transducer
and on-board elec-
tronics

Tight fit

Accessories

|
[RA
1 | i
N |
[

|
0
|

Solenoid

Pilot valve

Main stage

A Metering edges

Type

Material Number

(4 X) 5= 1SO 4762

Cheese-head bolts included in scope of delivery

see also RE 08008

' I’i :’ﬁ’*

* Plug-in connectors 2P+PE, KS

1 834 482 022
KS 1 834 482 026
MS 1834 482 023
MS 1834 482 024
KS 90° 1834 484 252

see page 8

ISA adapter for external solenoid shutdown,

1834 484 245

Testing and service equipment

Test box type VT-PE-TB3, see RE 30065
Measuring adapter 6P+PE type VT-PA-2, see RE 30068
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General

Construction Cartridge type throttle valve, spool valve with closed-loop position control via OBE

Actuation Pilot operated, proportional 3/2-way directional control valve in valve cover,
without position control

Main stage Position control via OBE and position transducer LVDT DC/DC

Connection type

Cartridge type, mounting hole configuration to DIN 24342, ISO/DIS 7368

Mounting position

Horizontal if possible, or position transducer at the bottom

Ambient temperature range °C

-20...+50

Vibration resistance, test condition

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

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

Pressure fluid

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

Viscosity range recommended mm?/s

20...100

max. permitted mm?/s

10...800

Pressure fluid temperature range °C

-20...+70

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

Class 18/16/13"

Direction of flow

A — B or B— A (when X supplied “internally”, or “externally” when pressure higher)

Nominal flow rate at NG16 NG25 NG32 NG40 NG50
Ap =5 bar per edge? I/min | 125 210 320 500 980
Weight kg | 3.5 4.6 5.8 7.9 10.5
Max. working pressure in A, B, X bar | 315 315 315 315 315
Max. working pressure in Y bar | 100 100 100 100 100
Omax I/min | 350 600 1,000 1,500 3,000
Oy pilot valve (supply) I/min | 5 15 15 28 28
Ap =5 bar

Leakage X - Y cm®/min | <150 <200 <200 <400 <400
Pilot valve at 100 bar AlL

Min. flow rate at cm3/min | 2,000 2,000 3,000 3,000 4,000
Ug = 0 V adjustable

Valve active (Ap = 5 bar)

Leakage in main stage at Ap =100 bar A — B = tight (poppet valve)

(valve shut down electrically) B — A = tight (poppet valve) Note: min. leakage X — B possible when X = external
Minimum supply pressure A — B bar | 12 12 12 12 12
Minimum supply pressure B — A bar | 20 20 20 20 20
Static/Dynamic

Spool stroke/characteristic curve + mm | 4 5 7 10 12.5
Overlap on shutdown -mm |3 3 3 3 3
Control oil volume of main stage 100% cm? | 1.02 2.66 6.36 12.57 24.54
Required control oil 0...100 %, I/min | 3 5 7 9 9

x =100 bar

Hysteresis % | <0.2 <0.2 <0.2 <0.2 <0.2
Positioning accuracy % | <0.5 <0.5 <0.5 <0.5 <0.5
Manufacturing tolerance (Q,,.,) % | =15

Response time (x = 100 bar) ms

Signal change  0...100% “open” | <70 <70 <90 <90 <110
Signal change 100... 0% “close” | <70 <70 <90 <130 <300
Signal change 0... 10% “open” | <50 <50 <70 <70 <80
Signal change 10... 0% “close” | <40 <40 <50 <70 <100

Switch-off behavior
Ug=0OFForUy =03V

After electrical shutdown (pilot valve opens “X” to the main stage),

main stage moves to closed end position

Thermal drift

<1%atAT=40°C

Calibration

At the factory =1 %, when Uy_ = 0.5 V, see characteristic curves
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Electrical, trigger electronics integrated in valve

Cyclic duration factor

% | 100

Degree of protection

IP 65 to DIN 40050 and IEC 14434/5

Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage 24V DC, .,

Terminal A: Min. 21 V DC/max. 40 V DC
Terminal B: 0 V Ripple max. 2 V DC

Power consumption 40 VA max.

External fuse 2.5 A;

Input, “standard” version
Terminal D: Up_¢

Differential amplifier, R, = 100 kQ
0...0.5...+10 V (see curve)

Terminal E: oV

Max. voltage to differential inputs D—B } max. 18 V DC
over0V E->B

Test signal, “standard” version A1 | LVDT

Terminal F: U 0..+10V

. Test
Terminal C:

Reference 0 V

Safety earth conductor and shield

See pin assignment (installation in conformity with CE)

Recommended cable

See pin assignment
upto20m 7 x0.75 mm?
upto40m 7 x1mm?

Calibration

Calibrated at the factory, see valve curve

Conformity

c E EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08

) 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.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081.

2 Flow for other values of Ap Qy = O

Note
Rapid shutdown takes place if:

- The supply voltage 24 V. (U,_g) drops below 18 V DC
— The signal setpoint drops below 0.3 V (see characteristic curve).

Arx
nom 5
FESXE ... NG 16 ... 50
2 A
Supply 24V =4T
Signal: 0...+10V
(valve position)
LVDT Signal: ¢« - - - —— ]|
0...+/-10V
Mainstage-
coverplate Pilot- | 3/2
2/2 valve stage
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Connection

For electrical data, see page 7 and
Operating Instructions 1819929083

Stecker
Steuerung L -
TR AR Verstirker
i 183
Hydr. Actuator
Volve
AP ET
24 V=
Hydr. / Mech,
' Kunde - Rexroth |
F i F 1
Technical notes for the cable Important
Design: — Multi-wire cable Power supply 24 V DC nom.,
— Extra-finely stranded wire if voltage drops below 18 V DC, rapid shutdown resembling
to VDE 0295, Class 6 “Enable OFF” takes place internally.
— Safety earth conductor, green/yellow In addition, with the “mA signal” version:
- Cu b[aided shield In ¢ = 3 mA —valve is active
Type: - e.g. Olflex-FD 855 CP I, = 2 mA - valve is deactivated.
(from Lappkabel company) Electrical signals (e.g. actual values) emitted via the trigger
No. of wires: — Determined by type of valve, electronics must not be used to shut down safety-relevant
plug type and signal assignment machine functions!
Cable ©: - 0.75 mm2 up to 20 m long (Also see European Standard, “Technical Safety Requirements
~ 1.0 mm? up to 40 m long for Fluid-Powered Systems and Components — Hydraulics”,

Outside @: - 9.4..11.8 mm - Pg11 EN 982.)

- 12.7..13.5 mm - Pg16
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On-board trigger electronics

Circuit diagram/pin assignment

Version B1: Uy £ 0...0.5..+10 V
t I ——  Ref.zero*

iy ol - =+

1% ¥ -— Ja ’(._J

=18 i il—

' |

| I ok Setpoint 0...+10 V
f R
i F-P Actual value 0...+10 V

i_ Lo _I!.'. _l E Safety earth conductor

L— B G - Shield

H

Supply Uy

)‘r% L 1] Supply zero

sl il i=M o0 N

31;_:

&+

* Do not connect
to supply zero!

al 272w

| Jee
5

I

|

]

| |

+B 5V -~
|

|

L

I——| o {‘S .
Egg i

X

r—
Pin assignment
Version B1: Up_ 0...0.5..+10 V
(R, =100 kQ)
Venti
oA N ;7\5} | |m At ¥
— Us { oV ' | lm g —0¥
/] )
(o ; f ' O )V int. {Ref-0)
] +10 ¥ (Sign) | ]3 | [mo E—_—I:
G Togt 4 ipe ) ¢ 100 ¥
By i U { a v {Sign)} ; ‘f ¢ - Diff.— amg.
L. E r/ c | | o kYD1 Sian,
ol orot, ground } 1\_/ < = St !
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Accessory for external shutdown (ISA adapter)

FESXE | RE 29216/12.07

Function
Interrupt Safety Adapter, protective circuit and plug connection
for external solenoid shutdown (emergency stop circuit).

Circuit with ISA adapter

Safety circuit

N

Yo t0m: 0,75 mm?
e 28 m 150 mm?

Note
The manufacturer of the complete system is responsible
for installation in accordance with EMC guidelines.

] (_L
. OBE cable

Symbol Application kg Material Number
““““““ e e g o ISA adapter for Rexroth control solenoids up to 50 VA | 0.07 | 1 834 484 245
; Adapter {4 | @
I o Adapteur i
E ;
- |
Pt omax 44 i
E !
|
b AP
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Ap =5 bar
v =36 mm?/s NG16 £ B0 T
£
O 120 v
Valve disabled - /
Upr: <63V y

Us :of 5t
B /

A
“ | A

AF : t*
o: 1 2 4 6 8 +10V Uspe
=03V disabled [} 205V enabled

NUSRNAN
N

NG25 o 250
&
G 200 /
Valve disabled ; /
Upg: <03V
Us :of 150 /
IB / !
. ER Y S D diLE
iA /
/ﬁ 50 8.5 Efmmgs/
. | ¥
g 2 : i*
ot 2 4 6 8 +#0V Unps
<03V disabled || 0,5V enabled
;AE=5bar]
NG32 o 400
£
G 320
Valve disabled :
Uok: <03V
Us :off 240 <
EB / [y
- - 160 R T L D
i
A /
7, 50 8.5 Eimmgs/
. ¥
L I*
4 8 8 +10V Ups

i
g 2
<0,3V disabled ] >0.5V enahied
* Factory setting
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Characteristic curves (measured with HLP 46, 9, = 40°C+5°C)

Ap =5 bar
v =36 mm?/s NG40
= 500
£ /
< 400 Z
ive disabled : /
UoE: <63V
Us :off 300 /
8 /
_— T e LI A A?" _—
iy
100 /
2 0 E T
Iea
ﬁ i 075"
o 2 4 6 8 +10V Unbne
<0,3V disabled H >0.5V enabled
NG50
& 1000
E /
C 00 /
Upg:=03Vv
Us :off 500 A
B /
RS O N S B s
IA x.
200 /
g 15 Tk
Iy
” 07s*
7 0 2 4 8 8 +10V Uope
* Factory setting 03V disabled ” >0.5VY enabled
Note

The output stage is shut down at U, o =0.3 V. The valve goes
into poppet position.

The output stage with position control is switched on at Up_
=0.5 V. The spool position is determined by the setpoint.
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See installation dimensions on page 16

Plug-in connector not included
in scope of delivery!

(/B 4x M8x30 ISO 4762

N2 =300 Nm
Included in scope of delivery

0 Set 1 817 010 343

65

85

12

N~
N
i
3
= o)
%L ! o
—_ Ny ©
i Te}
e
| ll?25g6
| |@32e9
32,5[ 66
98,5
45
O =~
Gl
| (]
|
1l
I
ST
N
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Unit dimensions NG25 (in mm)

15 256 12

$

I
\ I I
y ¢ ———

127

Plug-in connector not included

in scope of delivery! EF' ‘
|
|
|
|
1

50

(05 4x M12x40 1O 4762 /|
& =903 Nm =

Included in scope of delivery =

E@
0 Set 1817 010 293 ——

=
39

e ht

(2

Qo
Y

U

249

See installation dimensions on page 16
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Unit dimensions NG32 (in mm)

15 256 12
224
|
i
X i H ==
TR ~
. N
i
Plug-in connector not included
in scope of delivery!
o
e}
(2 4x M16x50 ISO 4762
N2 = 24050 Nm
Included in scope of delivery 0
5]
© Set 1817 010 294
A
X =)
© = ©
[€D)22
S
|
\
il
F[ Jcﬁ o
©
N

See installation dimensions on page 16
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Unit dimensions NG40 (in mm)

15 256 12
224
|
i
X i H ==
(LT ~
AN
‘ +—
Plug-in connector not included ‘
in scope of delivery! 0 |
[[1 |
‘ o
‘ s}
X | | LY
: o~
| Ny o
(B2 4x M20x60 ISO 4762 : <
e =450 Nm 1 ‘
Included in scope of delivery ‘ 8
A
© Set 1 817 010 295 \
N
©
N

See installation dimensions on page 17 !

125
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Unit dimensions NG50 (in mm)

15 264 12
231
| ‘
X | s |
: IR ~
8 N
i
Plug-in connector not included
in scope of delivery! -
‘ o
Te]
X_| | LY
(B2 4x M20x60 ISO 4762 /_/LTJ ‘ » ~
3 = 450719 Nm | = | <
Included in scope of delivery |
‘ N
| =
© Set 1 817 010 298
45
X
© A’él
G
SEaN
i
\
\
J”ﬁ
o2}
»
N

See installation dimensions on page 17
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Installation dimensions DIN 24342, ISO/DIS 7368 (in mm)

NG16
g 8.320
i Zs — [IBER
gi Ve ﬂ‘—j?\“? | e
Rt 1 | i
- I s A e
EE 9/’5 v/m“é; /% . |-
g ’XZWQ/‘/’// ol
i i- --------- _'g' o {5\ A Eat Pl kY el
it % -
A
¢ 16 "
Yk H.s..f- T,
7/@1‘% ----- i NG25
A
bR mr\
] e BT
ME - max. B R "*7L.\{\5\ %]
-+ Ha?T 7]
| S a 1
j B T g ¢
i / . i
-t i 8
; i ........ H
-t i 74,
n 1z 8 2%
A B3 L o
BT A e
HY
5320,1

1601 g1

R ey
At B
# 16
83
I

e E
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Installation dimensions DIN 24342, ISO/DIS 7368 (in mm)
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V/W

NG40
)
E&'&TL[[%E{?W 2 5%
TR ! )!\
o B
mize, $ 8 _ iy Q/VIGBQ"’"Y
7 1
-
: ¥ =
Al _%____ HE 8 =
g i T
f n A
Ak 4 E4{;H'e’
M2 o T
25 _— ]
1 Ealy =)
=l : NG50
'
V 85’.{.‘2
23] 4p g
T fS
= W U /
g $50 ] T T I
=/ 3
: i !
] o | 4
| .
& Wf e ! A
i | 8 : ‘5‘-—7 %
- 0
w1 H s
o 4
A-A PERTE
20
1
T
i ] |
R | ; 1pp-¥
i o ' 3y ol

AN

1982
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Telefax +49 (0) 93 52/ 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be
reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application
can be derived from our information. The information given does not release
the user from the obligation of own judgement and verification. It must be
remembered that our products are subject to a natural process of wear and

aging.
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Linear Motion and
Assembly Technologies

Electric Drives

and Controls Hydraulics

Proportional
pressure relief valve,
pilot operated

Types (Z)DBE and (Z)DBEE

Size 6

Component series 2X

Maximum operating pressure 350 bar
Maximum flow 30 I/min

Table of contents

Rexroth

Pneumatics Service
Bosch Group
RE 29258/11.11 1/20
Replaces: RE 29158
Features

Contents Page
Features 1
Ordering code 2
Symbols 2
Function, cross-section 3,4
Technical data 56
Accessories

Electrical connection, mating connectors 8

Integrated electronics (OBE) on types DBIEE and ZDBEE 9
Characteristic curves 10to 16
Unit dimensions 17,18

Information on available spare parts:
www.boschrexroth.com/spc

— Pilot operated valve for limiting a system pressure
— Operation by means of proportional solenoids
— Proportional solenoid with rotatable and detachable coil

— For subplate mounting or sandwich plate design:
Porting pattern according to ISO 4401-03-02-0-05
and DIN 24340

— Valve and control electronics from a single source
— External control electronics for types DBE and ZDBE
— Linear command value pressure characteristic curve

— Types DBEE and ZDBEE with integrated electronics (OBE):
 Low manufacturing tolerance of the command value
pressure characteristic curve
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Ordering code

Bosch Rexroth AG | Hydraulics

(Z)DBE; (2)DBEE | RE 29258/11.11

T T
DBE 6 2 —2X/ G24
Subplate Further details
mounting = no code in plain text
Sandwich plate =Z -
S onal lief val Seal material
roportional pressure relief valve M = NBR seals
for external V= FKM seals
control electronics = no code :
with integrated electronics (OBE) =E Interface electronics
Al = Command value
Size 6 =6 Oto10V
Subplate mounting = no code F1= Command value
Pressure limitation in channel P =VP 4 to 20 mA
Preferred position of mating connector =2 no code = for (Z)DBE
Housing with Electrical connection
| electronics (OBE) ) for DBE; ZDBE:
| i K4 = without mating connector,
™~ Mating connector with connector according to
DIN EN 175301-803
The mating connector can be brought to the desired posi- Mating connector — separate
tion after the nut was loosened (see page 17, 18). order see page 8
for DBEE; ZDBEE:
") Valve mounting face (seal ring recesses in the housing) K31=  without mating connector,
Component series 20 to 29 =2X with connector according to
(20 to 29: Unchanged installation and connection dimensions) DIN EN 175201-804
Maximum setting pressure Mating conr:)erggrs—e:ep:r:tg
Pressure rating 25 bar =25 pag
Pressure rating 50 bar =50 Supply voltage
Pressure rating 100 bar =100 G24 = +24 V direct voltage
Pressure rating 200 bar =200 no code = Pilot oil return, internal
Pressure rating 315 bar =315 (recommendation: Subplate mounting
Pressure rating 350 bar = 350 up 10 Qg =15 l/min)
Y= Pilot oil return, external

(only possible with subplate mounting)

Symbols (for sandwich plate symbol: @ = component side, @ = plate side)

Type DBE 6... Type DBE 6...Y..

T+ ______ TI

A 4 A 4
1 [X] L]
L] L]

P P Y
Type DBEE 6... Type DBEE 6...Y..

T+ ______ TI

A 4 A 4
L DA AL TR
'.___//I I____//]

P P Y

Type ZDBE 6 VP...
G
hd
A \
paZnli®
NI,
P Al @ [B T
Type ZDBEE 6 VP...
] A |_‘®
\ T
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Types DBE and ZDBE

The pilot operated proportional pressure relief valves of the
types DBE and ZDBE are operated by means of a proportion-
al solenoid. These valves are used to limit a system pressure.
With these valves it is possible to steplessly adjust the sys-
tem pressure to be limited depending on the electrical com-
mand value.

These valves basically consist of a pilot control stage and
a main stage.

The pilot control stage consists of a proportional solenoid (1),
the poppet (2) and the valve seat (3). The main stage con-
sists of a housing (4) and the main spool cartridge assem-
bly (5). The proportional solenoid proportionally converts the
electrical current into a mechanical force. An increase in the
current intensity causes a corresponding rise in the magnet-
ic force. The system pressure is adjusted by means of the
proportional solenoid (1) depending on the command value.
Pressure applied by the system in port P acts on the right
hand side of the main spool cartridge assembly (5). At the

same time, the system pressure acts via the pilot line (7),
which is provided with an nozzle (6), on the spring-loaded
side of the spool.

Via the valve seat in the pilot line (3), the pressure at the pop-
pet (2) in the spring chamber acts against the force of the
proportional solenoid (1).

Once the pressure has reached the pre-set value, the pop-
pet (3) is lifted from the seat. The pilot oil can now (depending
on the model) drain externally via port A (Y) or internally into
the tank, which results in a limitation of the pressure on the
spring-loaded side of the main spool (5). If the system pres-
sure continues to rise slightly, the higher pressure on the right
hand side of the spool will push the spool to the left into the
control position P to T.

At a minimum control current (corresponds to a command val-
ue of zero), the minimum setting pressure will be set.

Notice!

— The tank lines should be prevented from running empty.
If corresponding installation conditions are provided, a pre-
charge valve (pre-charging pressure approx. 1 bar) is to
be installed.

Type DBE ...K4... 3

2 4 7
/ - -
- \ \
vV V A
AY) T P
6 5
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Function, cross-section

Type (Z)DBEE - with integrated electronics (OBE)

In terms of function and design, these valves correspond to
type (Z)DBE. An additional housing (10) is fitted on the propor-
tional solenoid which accommodates the control electronics.
Supply and command value voltage are applied at the con-
nector (11).

In the factory, the command value pressure characteristic
curve is adjusted with little manufacturing tolerance.

For more information on the control electronics, see page 9.

Type (Z)DBEE...-2X/...YG24K31...
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general
Weight - DBE and ZDBE kg | 2.4

- DBEE and ZDBEE kg |2.5
Installation position Any
Storage temperature range °C | -20 to +80
Ambient temperature range - DBE and ZDBE °C|-20to +70

- DBEE and ZDBEE °C | -20 to +50
hydraulic (measured with HLP 46; §; =40 °C + 5 °C)
Maximum operating pressure - Port P; P1 - P2 bar | 350

A1 -A2;B1-B2

-PortT bar| 50
Maximum setting pressure — Pressure rating 25 bar bar| 25

— Pressure rating 50 bar bar | 50

— Pressure rating 100 bar bar | 100

- Pressure rating 200 bar bar | 200

— Pressure rating 315 bar bar | 315

— Pressure rating 350 bar bar | 350

Minimum setting pressure at command value 0 bar

See characteristic curves on page 14 and 15

Return flow pressure in port A;
with external pilot oil return (Y)

Separately at zero pressure to the tank

Pilot flow I/min [ 0.61t0 1.2
Maximum flow I/min | 30

Hydraulic fluid See table page 6
Hydraulic fluid temperature range °C |-20to +80
Viscosity range mm?2/s | 15 to 380
Maximum admissible degree of contamination of the hydraulic Class 20/18/15 1

fluid cleanliness class according to ISO 4406 (c)

Hysteresis % | £3 of the maximum setting pressure
Repeatability % | < =2 of the maximum setting pressure
Linearity % | £3.5 of the maximum setting pressure
Manufacturing tolerance of —DBE and ZDBE % | =5 of the maximum setting pressure
the command value pressure  _ pgEE and ZDBEE % | £1.5 of the maximum setting pressure
characteristic curve, related
to the hysteresis characteris-
tic curve, pressure increasing
Step response T, + T, 10% — 90 % ms | 130 )

, 9 :I Depending on system
at Q,=51/min 90% — 10 % ms | 110

) The cleanliness classes specified for the components must
be complied with in hydraulic systems. An effective filtration
prevents faults and at the same time increases the service life
of the components.

For the selection of the filters see www.boschrexroth.com/filter.
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Technical data (For applications outside these parameters, please consult us!)

hydraulic
Hydraulic fluid Classification Suitable Standards
sealing materials
Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
) HEES FKM
. ) - Insoluble in water ISO 15380
Environmentally compatible HEPR FKM
— Soluble in water HEPG FKM ISO 15380
- Water-free HFDU, HFDR FKM ISO 12922
Flame-resistant — Water-containing HFC Fuchs Hydrotherm 46M | NBR ISO 12922
Petrofer Ultra Safe 620
(¥ Important information on hydraulic fluids! — Flame-resistant — water-containing:
— For more information and data on the use of other hydrau- Maximum pressure differential 210 bar, otherwise in-
lic fluids refer to data sheet 90220 or contact us! creased cavitation erosion! The pressure peaks should not
i i |
- The flash point of the process and operating medium used exce.ed the maximum operating pressures;
must be 40 K higher than the maximum solenoid sur- Service life as compared to HLP 30 - 100 %
face temperature. Maximum fluid temperature 60 °C
electric
Minimum solenoid current mA | <100
Maximum solenoid current mA | 1600 =10 %
Solenoid coil resistance  Cold value at 20 °C Q| 55
Maximum hot value Q | 8.05
Duty cycle % | 100

electrical, integrated electronics (OBE)

Supply voltage Nominal voltage VDC | 24
Lower limit value VDC | 21
Upper limit value VDC | 35
Current consumption Al <15
Required fuse protection A | 2,time-lag
Inputs Voltage V | 0to10
Current mA | 4t020
Output Actual current value mV | 1mV 2 1mA

Protection class of the valve according to EN 60529 IP 65 with mating connector mounted and locked
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Accessories (not included in scope of delivery)

Proportional amplifier for type (Z)DBE 5 Il; Material number
VT-MSPA1-11-1X/ in modular design according to data sheet 30223

VT-VSPD-2 in eurocard format according to data sheet 30523

VT-MSPA1-11-1X/ in eurocard format according to data sheet 30100

VT-SSPA1-1-1X plug-in amplifier according to data sheet 30116

Mating connector for type (Z)DBE %:l]ﬁ Material number
Mating connector (black) | according to DIN EN 175301-803 R901017011

Mating connector for type (Z)DBEE H? Material number
Mating connector according to DIN EN 175201-804 e.g. R900021267 (plastic)

e.g. R900223890 (metal)

Hexagon socket head cap screws Material number

Type DBE(E) 4x 1SO 4762 - M5 x 50 - 10.9-flZn-240h-L
(friction coefficient p,,, = 0.09 to 0.14)
Tightening torque M, =7 Nm £10 %

Type ZDBE(E) 4x 1SO 4762 - M5 - 10.9-flZn-240h-L
(friction coefficient p,,,,, = 0.09 to 0.14)
Tightening torque M, =7 Nm £10 %

Notice: The tightening torque of the hexagon head cap screws refers to the maximum admissible operating pressure!

Subplates Data sheet
Size 6 45052
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Electrical connection (dimensions in mm)

(Z)DBE Connection to connector Connection to mating connector
l_
, PE |
1 I
1 2
to the amplifier
53
27,5 27,5
— -
Mating connector (black) : - —]
according to DIN EN 175301-803 ! —- A} — -
Material no. R901017011 @ : =l
(separate order) ' -
| |
30 - 30 Seal material NBR
(Z)DBEE
Device connector allocation Contact Assignhment interface "A1" Assighment interface "F1"
Supply voltage A 24 VDC (u(t) =21 V10 35V);/ .. <1.5A
B oV
Reference potential actual value C Reference contact F; 0 V Reference contact F; 0 V
Differential amplifier input D 0to 10 V; Rg = 100 kQ 41020 mA; R; =100 Q
E Reference potential command value
. 0to 1.6 V actual value (1 mV 2 1 mA)
Measuring output (actual value) F )
Load resistance > 10 kQ
PE Connected to solenoid and valve housing

Mating connectors according to DIN EN 175201-804, solder contacts for line cross-section 0.5 to 1.5 mm?
91

e b~
| I sk
— P f
] s
o] Bt
St it
: A o] Bt
Plastic version, o] i)
; ~ ] B
material no. R900021267, Sl M= B
] s
SRR ey
(separate order) s | )
bty s
bty s
bty s
— s s
] s
] Bt
Metal version, .
; [
material no. R900223890, | —+
(separate order)

85

08...013,5
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Electrical connection
Connection cable for (Z)DBEE
_ ion: 6-wi 2
Recom.mendanc.)n. 6-wire, 0.75 or 1 mm .plus ;30 24 0,75 mm2
protective earthing conductor and screening - /—
— Only connect the screening to PE on the supply side £ 28 y
- Max. admissible length 100 m % / 1 mm2
The minimum supply voltage at the power supply unit de- § 26 /
pends on the length of the supply line (see diagram). S A
g 24 —
>
w
£ 22
=

20 40 60 80 100
Lengthinm —

Integrated electronics (OBE) for type (Z)DBEE

Function

The electronics are supplied with voltage via ports A and B.
The command value is applied to the differential amplifier
ports D and E.

Via the characteristic curve generator, the command value
solenoid current characteristic curve is adjusted to the valve
so that non-linearities in the hydraulic system are compen-
sated for and a linear command value pressure characteristic
curve is created.

The current controller controls the solenoid current indepen-
dent of the solenoid coil resistance.

Block diagram

The power section of the electronics for controlling the pro-
portional solenoid is a chopper amplifier with a cycle frequen-
cy of approx. 180 Hz to 400 Hz. The output signal is pulse-
width modulated (PWM).

For checking the solenoid current, a voltage can be mea-
sured between pin F(+) and pin C(-) that is proportional to
the solenoid current. 1 mV corresponds to a solenoid current
of 1 mA.

- i
A |
24 VDC DC |
supply || i
GND DC i
Reference potential ' Chopper |
Actual value » Differential Characteristic Current amplifier |
!D ' amplifier curve generator controller v |
Command value )-—+ U 'S olenoid
- olenoi
Reference potential |E x U ”ﬂ”ﬂﬂ

Command value ! |

|_+

F U
Actual value <

| U
E.

Oscillator
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Characteristic curves (measured with HLP46, §

(Z)DBE; (2)DBEE | RE 29258/11.11

—40°C+5°C)

oil —

Pressure in port P depending on the command value (Q, = 5 I/min)

(2)DBE

100 —S 1)
T 7.
5 74
£ 40 ,/ﬁféb/'
2 )
-}

7

ﬁ 20 ',//
o

0 20 40 60 80

) On valve DRE(M), the manufacturing tolerance can be
adjusted at the external analog amplifier (for type and
data sheet see page 7) using the command value attenua-
tor potentiometer "Gw". The digital amplifier can be set by

Command value in % —

means of the parameter "limit".

Here, the control current according to the technical data

must not be exceeded.

In order to match several valves to the same characteris-
tic curve, at a command value of 100 %, the pressure must
not exceed the maximum setting pressure of the relevant

pressure rating at no valve.

100

100
T
2 80
£
o
+ 60
S
o
£
o 40
5
?
o 20
o
0

(Z)DBEE

7

Pressure in port P or P2 depending on the command value (Q, = 5 I/min)

Pressure rating 25 bar ("y" external and internal)

25

20

15

10

Pressure in P or P2 in bar —

//

5 %

25 50 75
Command value in % —

100

Pressure in P or P2 in bar —

50

40

30

20

10

20 40 60 80 100

Command value in % —

Pressure rating 50 bar ("y" external and internal)

//
)4
//
Z
Wi
P4
%V
25 50 75 100

Command value in % —
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Characteristic curves (measured with HLP46, §_,, =40 °C £ 5 °C)

oil —

Pressure rating 100 bar ("y" external and internal) Pressure rating 200 bar (""y" external and internal)
125 250
1 1
3 100 3 200
£ c
& 75 // x 150 //
S} 5]
T /// = ///
c c
o 50 Z © 100 pZd
> L 3 //
ﬁ // 3 P
a 25 Z a 50 Z
/ /
0 25 50 75 100 0 25 50 75 100
Command value in % — Command value in % —
Pressure rating 315 bar ("y" external and internal) Pressure rating 350 bar ("'y" external and internal)
350 350
1 T P
« 300 = 300 Z
8 7 3 ) /4
£ 250 ) 7 = 250 W7
& /'//, & /
5 2 S 200
z 2 /,; - /////
C
‘s 150 A ‘o 150 /
o A = A
2 100 // 2 100 )/
& )l & W
/d 7
50 v 50
/4
0 25 50 75 100 0 25 50 75 100
Command value in % — Command value in % —

Pressure rating 200 bar (with VT-SSPA1) plug-in amplifier

250

1

8 200

k=

Al

T 150

(o)

o )74

=

o 100

@

n

o V/

& 50 A
r’%
0 25 50 75 100

Command value in % —
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Characteristic curves (measured with HLP 46; 3_, =40 °C £ 5 °C)

oil —

Pressure in channel P or P2 depending on the flow Q,
Pressure rating 25 bar

£
- L
(O]
(%]
o L — |
0 5 10 15 20 25 30

Flow in I/min —

Pressure rating 50 bar

60

50

40

30

20

Pressure in P or P2 in bar —

0 5 10 15 20 25 30
Flow in I/min —

Pressure rating 100 bar

125

100

~
v

N
Ul

Pressure in P or P2 in bar —
(9,
o

o
(6,1}

10 15 20 25 30
Flow in I/min —
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Characteristic curves (measured with HLP 46; §_, =40 °C £ 5 °(C)

il —

Pressure rating 200 bar

N
w1
o

N
(=]
o

150

100

U1
(=]

Pressure in P or P2 in bar —»

0 5 10 15 20 25 30
Flow in I/min —

Pressure rating 315 bar

350

300

250

200

150

100

Pressure in P or P2 in bar —

50

= ——————
0 5 10 15 20 25 30

Flow in I/min —

Pressure rating 350 bar "

350 1

w
(=]
o

N
U
o

200

150

100

Pressure in P or P2 in bar —

U1
[=]

0 5 10 15 20 25 30
Flow in I/min —

" In case of characteristic curve 1, the command value may
not exceed the maximum flow of 5 I/min

The characteristic curves were measured without counter pressure in port A (external pilot oil return) and T (internal pilot oil return).
With internal pilot oil return, the pressure in P or P2 increases by the output pressure present in port T.
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Characteristic curves (measured with HLP 46; 3_, =40 °C £ 5 °C)

oil —
Min. setting pressure in port P or P2 or at command value 0.
Pressure rating 25 bar
1+ 25
g
c 20
g
a 15
3
(=] ’,/
% /
@ +— =
5 —
c "
S E==—- -
0 5 10 15 20 25 30
Flow in I/min —
Pressure rating 50 bar
+ 25
g
c 20
g
@z 15
3
a /
o> 10 —
% 5 _—’/
S Ee——=- -_— =T
0 5 10 15 20 25 30
Flow in I/min —
Pressure rating 100 bar
1+ 25
g
= 20
g
a 15
8 —.
% 10 ——=
= / L+ —
8 5 Y — = — —-——===
c
£
0 5 10 15 20 25 30

Flow in I/min —

Pilot oil return Internal ——— External
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Characteristic curves (measured with HLP 46; §_, =40 °C £ 5 °QC)

15/20

oil —

Pressure rating 200 bar
+ 25
g
c 20
L
a 15
g /
5‘ / - 7
o> 10 — —
R B ) M Ll
s [~
=

0 5 10 15 20 25 30

Flow in I/min —

Pressure rating 315 bar

1 25
b
= 20
e
=
s 4/ -
= / ____-———__—-_
s I
b=
0 5 10 15 20 25 30
Flow in I/min —
Pressure rating 350 bar
+ 25
p:
= 20
e
S _—
§ " // -
S 19 — - -
2 // —————
£ ____—-""
B 5,“::“""_:-::"___
s [~
b=
0 5 10 15 20 25 30

Flow in I/min —

Pilot oil return Internal

——— External

The characteristic curves were measured without counter pressure in port A (external pilot oil return) and T (internal pilot oil return).
With internal pilot oil return, the pressure in P or P2 increases by the output pressure present in port T.
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Characteristic curves (measured with HLP 46; § , =40 °C £ 5 °C)

oil —

Pressure differential A1 - A2 and B1 — B2

2 ]

/

Pressure differential in bar —

1 —
/

0 5 10 15 20 25 30
Flow in I/min —

Pressure differential P1 — P2

/

Pressure differential in bar —

1 —
/

0 5 10 15 20 25 30
Flow in I/min —

Pressure differential T1 — T2

Pressure differential in bar —
w

0 5 10 15 20 25 30
Flow in I/min —
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Unit dimensions

Hydraulics | Bosch Rexroth AG

: Types DBE and DBEE (dimensions in mm)

17/20

a B WO N =

0 N o

10
11
12

13

262 (with integrated electronics and metal connector)

256 (with integrated electronics and plastic connector) |

Valve housing

13

Proportional solenoid

Name plate

Identical seal rings for ports A, B, P,and T

With version Y, pilot il return
external via port A (Y)

Mating connector according to DIN EN 175301-803 5 «©
Mating connector according to DIN EN 175201-804
Space required for removing the mating connector

Integrated electronics (OBE)

196 -
3 8
. | 8
. 010 i
x
95,5
| | 2
PN LN -—
< T I©
= - I
_____ ____‘T,.__ _i;,_;_ 3 o
| ﬂ“l"ﬁ ' vy v 7
' i i
1 912,240
2 4 5
- | 66
130 -
<406 _
i
<

Space required for removing the mating connector

Cable fastening

Machined installation surface, porting pattern
according to DIN 24340 (without locating hole) and

ISO 4401-03-02-0-05 (with locating hole)
O-ring and plastic nut SW 32 for coil fixation

The nut can be loosened by rotating it anticlockwise

(1 turn). The solenoid coil can then be rotated to the re-
quired position before fixing it again by tightening the nut.
Tightening torque: 4+1 Nm.

| I A A i

(/7] 0,017100

Rzmax 4

(with integrated electronics)

| Required surface quality of
: the valve contact surface

Tolerances according to: — General tolerances ISO 2768-mK
— Tolerancing principle ISO 8015

Subplates and valve mounting screws see page 7
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Unit dimensions: Types ZDBE and ZDBEE (dimensions in mm)

O B WD =

10
11
12

13

262 (with integrated electronics and metal connector)

21 | 256 (with integrated electronics and plastic connector) _
11 175

Y

}
!

49
11
|

k4 yr
c
] 2 -
= s I
3 A | ep—— . o
©
o
L= max.200
[+
o T |
b4 a
o
£
<
=
2

)

1

52
T
|

Valve housing
Proportional solenoid

Name plate (/7] 0,01/100

Identical seal rings for ports A, B, P,and T

Rzmax 4

Mating connector for type ZDBE
(separate order, see page 6)

Required surface quality of

Mating connector for type ZDBEE the valve contact surface

(separate order see page 6)

Space required for removing the mating connector

Integrated electronics (OBE) Tolerances according to: — General tolerances ISO 2768-mK
. . . - Tolerancing principle 1ISO 8015
Space required for removing the mating connector

Cable fastening

Machined installation surface, porting pattern
according to DIN 24340 (without locating hole) and
ISO 4401-03-02-0-05 (with locating hole)

O-ring and plastic nut SW 32 for coil fixation

The nut can be loosened by rotating it anticlockwise

(1 turn). The solenoid coil can then be rotated to the re-
quired position before fixing it again by tightening the nut.
Tightening torque: 4+1 Nm.

Subplates and valve mounting screws see page 7
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Notes

Bosch Rexroth AG © This document, as well as the data, specifications and other informa-
Hydraulics tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
Zum Eisengiefer 1 may not be reproduced or given to third parties without its consent.
97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Phone +49 (0)9352/18-0 ments concerning a certain condition or suitability for a certain applica-
Fax +49 (0) 93 52/ 18-23 58 tion can be derived from our information. The information given does not
documentation@boschrexroth.de release the user from the obligation of own judgment and verification. It
www.boschrexroth.de must be remembered that our products are subject to a natural process

of wear and aging.
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© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
may not be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process
of wear and aging.
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Pressure-controlled directly operated
proportional pressure relief valve
with integrated electronics (OBE)

RE 29262
Edition: 2014-02

Type D B ETA Replaces: 04.13

» Size 6
» Component series 6X
» Maximum operating pressure 500 bar
» Maximum flow: 5 I/min
Features Contents
» Pressure-controlled, directly operated proportional Features 1
valve for pressure relief (pilot valve) Ordering code, symbols 2
» For subplate mounting: Function, section 3
Porting pattern according to ISO 4401 Technical data 4,5
» Integrated pressure sensor Information on environmental compatibility 5
» Actual pressure value can be read via analog output Electrical connection 6
» Pressure controller can be adjusted to different applica-  Integrated electronics (OBE) 7
tions (easy setting via DIL switch) Characteristic curves 8
» Linear command value pressure characteristic curve Dimensions 9
» Virtually flow-independent pressure control Accessories 10

» CE conformity according to EMC Directive 2004/108/EC

RE 29262, edition: 2014-02, Bosch Rexroth AG
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Ordering code

01 02 03 04 05 06 07 08 09
[DBETA| — [6x]| / [ P | [G2a|k31| | [ * |
| 01 | Proportional pressure relief valve, pressure-controlled with integrated electronics (OBE) DBETA
| 02 | Component series 60 to 69 (60 to 69: Unchanged installation and connection dimensions) 6X
| 03 | Pressure measurement in channel P P
Maximum set pressure
04 | Up to 50 bar 50
Up to 100 bar 100
Up to 200 bar 200
Up to 350 bar 350
Up to 500 bar (only possible in version “M”) 500
Supply voltage of the integrated electronics (OBE)
|05 |24V DC voltage G24
Electrical connection
| 06 | Connector DIN EN 175201-804 K31
Electronics interface
07 | Command value O to 10V Al
Command value 4 to 20 mA F1
Seal material
08 | NBR seals M
FKM seals \'}

Attention: Observe compatibility of seals with hydraulic fluid used! (Other seals upon request)

| 09 | Further details in the plain text

Symbols

Version P

Bosch Rexroth AG, RE 29262, edition: 2014-02




Proportional pressure relief valve, directly operated | DBETA

Function, section

General information

DBETA proportional pressure relief valves are used for
pressure relief. Operation is effected by means of a pro-
portional solenoid. The pressure is regulated by the pres-
sure sensor and the valve electronics. By means of these
valves, the system pressure to be limited can be continu-
ously adjusted and controlled depending on the electric
command value.

The valves mainly consist of the housing (1), the valve

seat (3), the valve poppet (4), the proportional solenoid (2),
the integrated electronics (7) and the pressure sensor (8).
Basic principle

The supply voltage and the command value are applied to
the connector (6). Depending on the command value the
electronics converts the input signal into current. The
proportional solenoid converts the electric current into
mechanical force that acts directly on the valve poppet (4)

via the armature plunger (5). The valve poppet (4) counter-

Type: DBETA-6X/P...

— 11|

3/10

acts the hydraulic force in channel P. When the hydraulic
force at the valve poppet (4) equals the solenoid force, the
set pressure is reached. By increasing/reducing cross-sec-
tion P to T, the pressure is maintained at the set level.

The pressure sensor (8) captures the pressure in chan-

nel P and/or B and the integrated electronics (7) controls
the pressure independently of the flow.

Connector (6) provides the pressure in channel P and/or B
as an analog actual value (0 to 10 V and/or 4 to 20 mA). If
the command value is zero, the control electronics only
applies the minimum control current to the proportional
solenoid (2) and the minimum set pressure is applied.
With the DIL switch (9) the integrated pressure controller
can be adjusted to different applications (see table

on page 7).

—-—--

RE 29262, edition: 2014-02, Bosch Rexroth AG
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Technical data
(for applications outside these parameters, please consult us!)

general

Weight kg|1.9

Mounting orientation Any

Ambient temperature range °C|-20...+60

Sine test according to DIN EN 60068-2-6 10...2000...10 Hz / maximum of 10 g / 10 cycles
Noise test according to DIN EN 60068-2-64 20...2000 Hz / 10 grus / 30 g peak / 24h
Transport shock according to DIN EN 60068-2-27 15g/11ms

Maximum relative moisture at 25 to 55 °C % | 97

hydraulic

Maximum operating pressure for —Port P, A, B bar | 500

pressure rating 200, 350 and 500 bar 1)

Maximum operating pressure for —Port P bar | 300

pressure rating 100 bar 1)

Maximum operating pressure for —Port P bar| 125

pressure rating 50 bar 1)

Return flow pressure —PortT bar | Ideally at zero pressure to the tank 2)
Maximum set pressure —Pressure rating 50 bar bar | 50

—Pressure rating 100 bar bar | 100

—Pressure rating 200 bar bar | 200

—Pressure rating 350 bar bar | 350

—Pressure rating 500 bar bar | 500

Minimum set pressure (at command value 0 V and/or 4 mA) bar | See characteristic curves page 8
Maximum flow 3) I/min | 5
Minimum line volume ml | 20
Hydraulic fluid See table page 5
Hydraulic fluid temperature range °C|-15... +80 (FKM seals)

—20 ... +80 (NBR seals)
Viscosity range mm?2/s | 20 ... 380, preferably 30 to 46
Maximum permitted degree of contamination of the hydraulic fluid Class 20/18/15 4
Cleanliness class according to ISO 4406 (c)
Hysteresis % | < 1 of the maximum set pressure 5)
Range of inversion % | < 0,25 of the maximum set pressure 5
Response sensitivity % | < 0,25 of the maximum set pressure 5
Linearity % | £1 of the maximum set pressure 5
Step response (Tu + Tg) 10% - 90 % ms | 165 (depending on the system)
Line volume ~20 cm3; g = 0.8 |/min 90 % — 10 % ms | 88 (depending on the system)

1) The summated pressure of all ports must not exceed 1030 bar,
e.g. port P 500 bar + port B 500 bar + port T 30 bar +
port A O bar = 1030 bar

2) Tank preloading of 30 bar in addition.

Attention: The tank preloading is added to the min. set pressure.
A short-time static pressure of 300 bar is admissible.

3) Recommended operation range q > 0,5 I/min.

4) The cleanliness classes specified for the components must be
adhered to in hydraulic systems. Effective filtration prevents faults
and at the same time increases the life cycle of the components.
For the selection of the filters see www.boschrexroth.com/filter

5 Accuracies apply for flow > 0.2 I/min and command value > 10%.

Bosch Rexroth AG, RE 29262, edition: 2014-02
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Technical data

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

Hydraulic fluid Classification Suitable sealing materials Standards
Mineral oils HL, HLP NBR, FKM DIN 51524
Bio-degradable — insoluble in water HEES FKM VDMA 24568
Flame-resistant - water-free HFDU FKM 1ISO 12922
— containing water HFC (Fuchs Hydrotherm 46M, NBR 1ISO 12922
Petrofer Ultra Safe 620)

1=y Important information on hydraulic fluids!

» For more information and data on the use of other hydraulic
fluids refer to data sheet 90220, 90221, 90222 respectively
90223 or contact us!

» There may be limitations regarding the technical valve data (tem-
perature, pressure range, life cycle, maintenance intervals, etc.)!

» The flash point of the hydraulic fluid used must be 40 K higher
than the maximum solenoid surface temperature.

» Flame-resistant - containing water:
— The maximum pressure differential per control edge is 210 bar,
otherwise, increased cavitation erosion.
- Life cycle as compared to operation with mineral oil HLP
30 % to 100 %.
— Maximum fluid temperature 60 °C.
> Bio-degradable: When using bio-degradable hydraulic fluids that
are simultaneously zinc-solving, zinc may accumulate in the fluid
(700 mg zinc per pole tube).

electric
Minimum solenoid current mA | <100
Maximum solenoid current mA [ 1600 +10 %
Switch-on duration % | 100
Supply voltage —Nominal voltage VDC | 24
- Lower limit value VDC | 18
—Upper limit value VDC | 36
Current consumption Al < 1.5 (Imax 2 A'is possible)
Required fuse protection A2, time-lag
Inputs —-Voltage V|0to 10
Pressure command value _ cyrrent mA | 4 to 20
Outputs —-Voltage V|0to 10 2 0 to 100 % of nominal pressure
Actual pressure value - Current mA | 4 to 20 2 0 to 100 % of nominal pressure
Protection class of the valve according to EN 60529 IP 65 with mating connector mounted and locked
Conformity CE according to EMC Directive 2004/108/EC
Tested according to EN 61000-6-2 and EN 61000-6-3

RE 29262, edition: 2014-02, Bosch Rexroth AG
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DBETA | Proportional pressure relief valve, directly operated

Electrical connection (dimensions in mm)

Connector pin assignment Contact Allocation interface "A1" | Allocation interface "F1"
A 24 VDC (u(t) =18V 1to 36 V); Inax<2.0A
Supply voltage
B oV
Reference potential C Reference potential for contact F; Reference contact F
actual value at R; (drain) < 50 kQ connect
(star-like) to ground L on the control side
. . o D 0 to 10 V; Rg > 100 kQ 4 to 20 mA; Rg = 100 Q
Differential amplifier input -
E Reference potential command value
Actual pressure value F 0 to +10 V actual value; Inax = 5 mA | 4 to 20 mA; maximum load resistance 600 Q
Protective ground PE Connected to solenoid and valve housing

Mating connectors according to DIN EN 175201-804, solder contacts for line cross-section 0.5 to 1.5 mm?2

Plastic version,
material no. R900021267
(separate order)

Metal version,
material no. R900223890
(separate order)

Connection cable 1)

— Recommendation 6-wire, 0.75 or 1 mm?2 plus protective
grounding conductor and screening

— Only connect the screening to PE on the supply side

— Maximum admissible length = 100 m

The minimum supply voltage at the power supply unit

depends on the length of the supply line (see diagram).
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1) To comply with the provisions of EMC directive 2004/108/EC the
metal version mating connector (R900223890) and a screened

cable are required.
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Proportional pressure relief valve, directly operated | DBETA

Integrated electronics (OBE)

Function

The electronics are supplied with voltage via ports A and
B. The command value is applied to the differential ampli-
fier ports D and E.

The actual pressure value is captured by the integrated
pressure sensor. The pressure command value is pro-
cessed in the controller and compared to the actual pres-
sure value. The power output stage processes the control

output of the controller and controls the solenoid current.

7/10

The actual pressure value is reported at port F (reference
port C).

With the DIL switch, the controller characteristics can be
adjusted to certain applications (see table "DIL switch
position").

For the system analysis, the pressure controller can be
deactivated using the DIL switches. This corresponds to
the function of a force-controlled pressure relief

valve (DBETE).

Block diagram '———————————————————l
| Pressure
| | _sensor
24 VDC DC !
Supply | +
GND DC L Controller DILDswl:lltch '
. 213 |
Reference potential /¢ I:”:IT |
actual value | Differential |
D amplifier Power output stage !
Command value jmw——] 1) |
i U - Solenoid
Reference potential \E U |
command value ! !
1)
F U -
Actual pressure value r— < |
. u [
IPE |
]
1) For variant "F1": | [F&- Notice! If the pressure sensor fails, the valve
switches to controlled operation. Port PIN F reports O V
U
and/or 4 mA.
&~ Notice! If the flow changes, the pressure control-
ler is automatically adjusted to these operating condi-
tions. In the first cycles, this may lead to changes in the
transition behavior.
DIL switch position
Switch (position)
2 1 Function Examples of application
off off open loop pressure, without sensor Commissioning / system analysis
off on smallest dead volume (from 20 cm?®) Systems with little damping
on off pilot operated, large dead volume Pilot valve for logic e.g. LC40
on on pilot operated, small dead volume Pilot valve for logic e.g. LC16, LC25
Remote pump control DRG control
Adjust the switch position of the application before the commissioning.
Default setting: both switches to on (pilot operated, small dead volume)

RE 29262, edition: 2014-02, Bosch Rexroth AG
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DBETA | Proportional pressure relief valve, directly operated

Characteristic curves
(measured with HLP46, Q¢ = 40 5 °C)

Pressure in port P depending on the command value (flow = 0.8 |/min)

Pressure in port P in %
of the maximum set pressure —

—_
o
o

o
o

[=2]
o

S
o

N
o

o

20 40 60 80 100
Command value in % —

Minimum set pressure in port P with command value 0 V and/or 4 mA depending on the flow
(return flow pressure = 0 bar)

80

70

60

50

40

30

20

Pressure in port P in bar —

10

L4
L
-
-’
l:
"'
N S B TEEE TP Pressure rating 500 bar
L V4 .
- — = === Pressure rating 350 bar
K e — — — Pressure rating 200 bar
< ,¢' —-—: Pressure rating 100 bar
*
i’ .
i — < Pressure rating 50 bar
o -, _ -~
‘¢" -, i _ s - L
—¢"; -7 - : ,-//'
. T - -
PE ‘; - —

Flow in I/min —

Pressure in port P depending on the flow (applies to all pressure ratings)

100

75

50

25

Pressure in port P in bar —

1 2 3 4 5

Flow in I/min —

Bosch Rexroth AG, RE 29262, edition: 2014-02
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Dimensions:
(dimensions in mm)

114,5

| e
L : ~
' Rextothl ) A =
| ! 0|
B I N 4 Y _ _Hw
5| [ g B &
i ' s Ve
o
| | | S
| LD 1 Yoy
56,6 -
- 70 - (/7] 0,017100
B 160,3 _
- Rzimax 4
2 4 3 1
9 Required surface quality of the
201 405 valve connection surface

6,25

I | Al . F1__F2@-_I

i
|
P
-
T
|
4_?_@
Y
ERAN

~ 255
295

1 Proportional solenoid

2 Valve housing

3 Name plate

4 |dentical seal rings for ports P, T, A and B

5 Integrated electronics (OBE)

6 Mating connector

7 Space required for removing the mating connector
8 Cable fastening

Notice!
The dimensions are nominal dimensions which are
subject to tolerances.

9 DIL switch for adjustment to various line volumes

(see page 7)

10 Valve connection surface,

porting pattern according to 1ISO 4401-03-02-0-05
Deviating from the standard:

"A" channel not drilled, blind counterbore with sealing
"B" channel not drilled, blind counterbore with sealing
(with version "P")

Locating pin not included in the scope of delivery

For valve mounting screws and subplates, see page 10.

RE 29262, edition: 2014-02, Bosch Rexroth AG
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Dimensions

Hexagon socket head cap screws

Material number

Size 6

4x 1SO 4762 - M5 x 45 - 10.9-flZn-240h-L R913000140
Tightening torque My = 6 Nm +10 %

Notice: The tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates (only admissible up to 350 bar) Data sheet Material number
G 341/01 (G1/4) 45052 R900424447
G 341/60 (G3/8) 45052 R901027119

Accessories (not included in the scope of delivery)

Mating connectors (details see page 6)

Data sheet Material number

Mating connectors according to DIN EN 175201-804

08006 R900021267 (plastic)
R900223890 (metal)

Bosch Rexroth AG

Hydraulics

Zum EisengieBer 1

97816 Lohr am Main, Germany
Phone +49 (0) 93 52/18-0
documentation@boschrexroth.de
www.boschrexroth.de
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Electric Drives Linear Motion and Rex rot h
and Controls Hydraulics Assembly Technologies Pneumatics Service
Bosch Group

Proportional pressure reducing il it B
valve, pilot operated

Type DRE(M) and DRE(M)E

Sizes 10 and 25 "
Component series 6X
Maximum operating pressure 315 bar

Maximum flow 300 I/min
Table of contents Features
Contents Page ) .
— Valve for reducing an operating pressure
Features . . .
Orderi d — Operation by means of proportional solenoids
rderin
ening coce — Proportional solenoid with rotatable and detachable coil
Symbols .
. . — For subplate mounting:
Function, section 4and5 Porting pattern according to ISO 5781,
Technical data 6and7 Subplates according to data sheet RE 45062
Electrical connection, mating connectors 8 (separate order), see page 11
Control electronics 9 - ThirdpathAtoY (@ 7.5 mm)
Characteristic curves 10and 11— Minimum setting pressure 2 bar with command value zero
Unit dimensions 12t0 14 — Linearized command value-pressure characteristic curve

— Good transient response
— Optional check valve between A and B
— Maximum pressure limitation optional

— Type DRE(M)E with integrated electronics (OBE):
« Little manufacturing tolerance of the command value-
pressure characteristic curve

) Size 32 see data sheet RE 29278

Information on available spare parts:
www.boschrexroth.com/spc
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Ordering code

T T
DRE —6X/ | Y G24 *

without maximum
pressure limitation = no code Further details in
with maximum the plain text
pressure limitation =M Seal material
For external M= NBR seals
control electronics = no code V= FKM seals
with integrated electronics (OBE) = E -

: Interface electronics
Size 10 =10 A1 =Command value 0 to 10 V
Size 25 =20 F1 = Command value 4 to 20 mA

Component series 60 to 69 . = 6X no code = with DRE
(60 to 69: Unchanged installation and
connection dimensions)

Electrical connection

P - for DRE(M):
ressure rating K4=  without mating connector,
50 bar =50 with connector according to
100 bar =100 DIN EN 175301-803
200 bar =200 Mating connector - separate order
315 bar =315 see page 8
Pilot oil return always external =Y for DRE(M)E:
separately and at zero pressure to the tank K31=  without mating connector
with check valve between A and B = no code with connector according to
without check valve = DIN EN 175201-804
Mating connector - separate order

see page 8

no code = 1600 mA design

. . _ _ -8= 800 mA design 2
Accessories (not included in scope of delivery) Supply voltage of the control electronics
— External control for type DRE (only standard version G24 G24 = Direct voltage 24 V

(1.6 A solenoid)):

* Analog amplifier VT-MSPA1-11-1X/
in modular design according to data sheet RE 30223

« Digital amplifier VT-VSPD-2 . o
. . or overcurrent), the maximum pressure limitation
in Eurocard format according to data sheet RE 30523 prevents an inadmissibly high overpressure at

* Analog amplifier VT-VSPA1-11-1X/ the valve.
in Eurocard format according to data sheet RE 30100

) In case of an error (e.g. in case of contamination

2) Replacement series 5X (Attention! External am-
* Proportional plug-in amplifier VT-SSPA1-1-1X plifiers only suitable for G24 = 1.6 A solenoid),
plug-in amplifier aCCOfding to data sheet RE 30116 see accessories.
connection M12 - 4-pole

— Mating connectors (details, see page 8)
» For DRE(M): According to DIN EN 175301-803,
Material no. R901017011
» For DRE(M)E: According to DIN EN 175201-804,
Material no. R900021267 or R900223890
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Symbols
DRE -6X/...YM... DREM -6X/...YM... DRE -6X/...Y... DREM -6X/...Y...
A v A y A Y A Y
F T
LTk 4 LA > D
-y Y ~1y__[ D | 2
B| it B[ T___Jf T
B
DREE -6X/...YM... DREME -6X/...YM... DREME -6X/...Y...
A Y A Y ALY
L TE 4 LTk P >
-3 1< -y < Speks
Bl ___i ' Bl ____if S
B B
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Function, section

DRE(M); DRE(M)E | RE 29276/03.11

Valves of type DRE(M) are pilot controlled pressure reducing
valves. They are used for reducing an operating pressure.

These valves basically comprise of a pilot control valve (1)
with proportional solenoid (2), main valve (3) with main spool
insert (4), as well as an optional check valve (5).

Type DRE...

The pressure in channel A is set in a command value-depen-
dent form via the proportional solenoid (2).

In rest position - no pressure in channel B -, the spring (17) holds
the main spool (4) in its initial position. The connection from
channel B to A is closed. A start-up jump is thus suppressed.

Via the bore (6), the pressure in channel A acts on the sur-
face (7) of the main spool. The pilot oil is taken from channel
B and flows via the bore (8) to the constant flow controller (9)
keeping the pilot flow constant, independent of the pressure
drop between channel A and B. From the constant flow con-
troller (9), the pilot flow flows into the spring chamber (10),
through the bores (11) and (12) via the valve seat (13) into
the Y channel (14, 15, 16) and from there to the return.

The pressure required in channel A is preset at the related am-
plifier. The proportional solenoid moves the valve poppet (20)
in the direction of the valve seat (13) and limits the pressure

in the spring chamber (10) to the set value. If the pressure

in channel A is lower than the specified command value, the
higher pressure in the spring chamber (10) pushes the main
spool to the right. The connection from B to A is opened.

Type DREM...-6X/...YG24K4... (with check valve)

If the set pressure in A is achieved, the forces at the main
spool are balanced - the main spool is in control position.

Pressure in channel A « Spool face (7) =
Pressure in the spring chamber (10) * Spool face - Spring force (17)

If in a standing hydraulic fluid column (e.g. cylinder piston to
stop), the pressure in A is to be reduced, a lower command
value is (e.g.) specified at the control electronics and thus,

a lower pressure is pre-selected that is immediately applied
to the spring chamber (10). The higher pressure in A at the
face (7) of the main spool pushes the main spool against the
plug screw (18) to stop. The connection A to B is blocked and
Ato Y is open. The force of spring (17) now acts against the
hydraulic force at the face (7) of the main spool. In this main
spool position, the hydraulic fluid can flow from channel A via
the control edge (19) to Y into the return.

If the pressure in A has been reduced to the pressure in the
spring chamber (10) plus Ap from spring (17), the main spool
at the control edge A to Y closes the large control bores in
the socket.

The remaining differential pressure of approx. 10 bar to the
new command value pressure in A is only discharged via
the fine control bore (21). This results in a good transient re-
sponse without pressure undershoots.

For the free return flow from channel A to B, a check valve (5)
can optionally be installed. A part of this flow from channel

A simultaneously flows via the open control edge (19) of the
main spool from A to Y into the return.

Type DREM...

For hydraulic protection against an inadmissibly
high electric control current at the proportional
solenoid, which imperatively results in increased
pressures in port A, you can optionally install a
spring-loaded pressure relief valve as maximum
pressure limitation (22). The maximum pressure
limitation is pre-set referred to the relevant pres-
sure rating (table page 6).
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Type DRE(M) — with integrated electronics (OBE)

With regard to function and structure, these types correspond
to type DRE. On the proportional solenoid, there is moreover
a housing (23) with the control electronics.

Supply and command value voltage are applied at the con-
nector (24).

In the factory, the command value pressure characteristic
curve is adjusted with little manufacturing tolerance.

For more information on the control electronics see page 8.

Type DRE(M)E...-6X/...YG24K31...
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Technical Data (For applications outside these parameters, please consult us!)

general
Size Size 10 25
Weight - DRE and DREM kg 4.7 6.0
— DREE and DREME kg 4.8 6.1
Installation position Any
Storage temperature range °C |-20to +80
Ambient temperature range — DRE(M) °C|-20to +70
- DRE(M)E °C | -20to +50

hydraulic (measured with HLP 46, ¢, =40 °C + 5 °C)

Size Size 10 25
Max. operating pressure - Port Aand B bar | 315
- PortY Separately and to the tank at zero pressure
(internal pipe @ > 5 mm; pipe length < 2500 mm)
Max. setting pressure — Pressure rating 50 bar bar | 50
in channel A — Pressure rating 100 bar bar | 100

— Pressure rating 200 bar bar | 200

— Pressure rating 315 bar bar | 315

Min. setting pressure in channel A with command value zero bar 2

Maximum pressure limitation Set in the factory:
(fixedly set)

— Pressure rating 50 bar bar | To 70 bar

— Pressure rating 100 bar bar | To 130 bar

— Pressure rating 200 bar bar | To 230 bar

— Pressure rating 315 bar bar | To 350 bar

Max. flow of the main valve I/min 200 | 300
Pilot flow I/min | 0.8
Hydraulic fluid On mineral oil basis and related hydrocarbons

(HL, HLP, HLPD, HLPP) according to DIN 51524 1)
Flame-resistant — water-free (HFDU(G), HFDU(E),
HFDR) according to 15012922 24

Flame-resistant — containing water (HFC: Fuchs
Hydrotherm 46M, Petrofer Ultra Safe 620) according
to 1SO12922 3). 4)

Hydraulic fluid temperature range °C |-20to +80

Viscosity range mm?/s | 15 to 380

Max. admissible degree of contamination of the hydraulic fluid Class 20/18/15 9

Cleanliness class according to ISO 4406 (c)

Hysteresis % | £3.5 of the max. setting pressure 9

Repeatability % | < 2 of the max. setting pressure ©

Linearity % | +2 of the max. setting pressure ©

Manufacturing tolerance of the - DRE(M) % | +3.5 of the max. setting pressure ©

command value pressure characteristc — DRE(M)E % | +1.5 of the max. setting pressure ©)

curve, related to the hysteresis characteristic curve, pressure increasing

Step response T, + T 10 =90 % ms | ~130 Measured with standing hydraulic fluid column,
90 - 10 % ms | ~160 1 liter at port A

Step response T, + T, 10 — 90 % ms | ~150 Measured with standing hydraulic fluid column,
90 - 10 % ms | ~150 5 liters at port A

Foot notes see next page
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Technical Data (For applications outside these parameters, please consult us!)

1) Suitable with NBR and FKM seals
2) Suitable only with FKM seals
3) Suitable only with NBR seals

4 When using flame-resistant hydraulic fluids HFC, the
following limitations are to be observed:

— Max. operating pressure 210 bar
— Max. hydraulic fluid temperature 60 °C
— Expected service life 30...100 % as compared to HLP

5 The cleanliness classes specified for the components must
be adhered to in hydraulic systems. Effective filtration pre-
vents faults and at the same time increases the service life
of the components.

For the selection of the filters see
www.boschrexroth.com/filter

6) Does not apply to types "G24 - 8"

electric "G24" "G24-8"
Minimum solenoid current mA <100 <100
Maximum solenoid current mA 1600 + 10 % 800 +5 %
Solenoid coil resistance Cold value at 20 °C Q 5.5 20.6
Max. hot value Q 8 33
Duty cycle % 100 100
electrical, integrated electronics (OBE)
Supply voltage Nominal voltage VDC | 24
Lower limit value VDC | 21
Upper limit value VDC | 35
Current consumption Al<15
Required fuse protection A | 2, time-lag
Inputs Voltage V|0to10
Current mA | 4 to 20
Output Actual current value mV|{1mVA1mA

Protection class of the valve according to EN 60529

IP 65 with mating connector mounted and locked

Caution!

With an ambient temperature of 70 °C and a duty cycle of
100 % with max. current, the coil of the 800 mA solenoid

reaches temperatures of up to 170 °C. In case of contact with

the coil, this may lead to burns.
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Electrical connection (dimensions in mm)

DRE(M); DRE(M)E | RE 29276/03.11

DRE(M)

Connection at connector

Connection at mating connector

To the amplifier

53
27,5 27,5
— -
Mating connector (black) according | 3 -—
to DIN EN 175301-803 } —- =} — -
Material no. R901017011 @ : .3
(separate order) ' -
! ! Seal material
30 30 _[\NBR
DRE(M)E
Device connector allocation Contact Allocation interface "A1" | Allocation interface "F1"
Supply voltage A 24 VDC (u(t) =21 V1o 35V);/ . <1.5A
B oV
Reference potential actual value C Reference contact F; 0 V Reference contact F; 0 V
Differential amplifier input D 0to 10 V; R = 100 kQ 4t0 20 mA; R = 100 kQ
E Reference potential command value
Measuring output (actual value) F 0to 1.6 V actual value (1 mV £ 1 mA)
Load resistance > 10 kQ
PE Connected to solenoid and valve housing

Mating connectors according to DIN EN 175201-804, solder contacts for line cross-section 0.5 to 1.5 mm?

91

e b~
| =
— b f
] s
o] Bt
St it
: A o] Bt
Plastic version, it B
. ~ b
material no. R900021267, Sl M= B
] b
P f
(separate order) | p
bty s
bty s
bty s
— s s
] s
] Bt
Metal version, o
5 o
material no. R900223890 g T
(separate order)

85

08...013,5
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Connection cable for DRE(M)E
- Recommendation 6-wire, 0.75 or 1 mm? plus protective

. . 1 30 A 0,75 mm?
earthing conductor and screening - /—
— Only connect the screening to PE on the supply side £ 28 y
- Max. admissible length 100 m % / 1 mm2

The minimum supply voltage at the mains adapter depends § 26 /
on the length of the supply line (see diagram). = A

a 24

o e

>

(%)

g 22

=

20 40 60 80 100
Lengthinm —

Integrated electronics (OBE) with type DRE(M)E
Function
The electronics are supplied with voltage via ports A and B. The power section of the electronics for controlling the pro-
The command value is applied to the differential amplifier portional solenoid is a chopper amplifier with a cycle fre-
ports D and E. quence of approx. 180 Hz to 400 Hz. The output signal is
Via the characteristic curve generator, the command value pulse-width modulated (PWM).
solenoid current characteristic curve is adjusted to the valve For checking the solenoid current, a voltage can be measured

so that non-linearities in the hydraulic system are compensat-  between pin F(+) and pin C(-) that is proportional to the sole-
ed and thus, a linear command value pressure characteristic noid current. 1 mV corresponds to 1 mA solenoid current.

curve is created.

The current controller controls the solenoid current indepen-
dent of the solenoid coil resistance.

Block diagram

- 1
Al
24 VDC DC
Supply | |
GND DC
Reference potential ' Chopper
actual value - Differential Characteristic Current amplifier
!D ' amplifier curve generator controller v
Command value )-—+ U
Reference potential ' E x ] J-|-|-|-|-|-|-|-|-|~

command value | |

|_+

F U
Actual value <

| U
E.

Oscillator

Solenoid
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Characteristic curves (measured with HLP46, O,

,=40°C+5°C)

Pressure in port A depending on the command value (flow = 0.8 I/min)

DRE(M) DRE(M)E
100 —S 1) 100
V/ ] ll\
Lo /;’ X
< /A/A c
’g_ /A,/A/ g y
£ 40 /,/A/ < pZ
e //// g //
=} / [}
(2]
2 2 VY 3 20 7
o o
0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
) With valve DRE(M), the manufacturing tolerance at the ex-
ternal amplifier (type and data sheet see page 2) can be
changed using the command value attenuator potentiom-
eter "Gw". With the digital amplifier, the setting is made us-
ing the "Limit" parameter.
In this connection, the control current according to the tech-
nical data must not be exceeded.
In order to be able to adjust several valves to the same
characteristic curve, the pressure must - with a command
value of 100 % - at no valve not exceed the maximum set-
ting pressure of the relevant pressure rating.
Pressure in channel A dependent on the flow g, (characteristic curve with constant Ap)
Size 10 Size 25
1 5 1 315
;300 . 300 —
3 8
< <
< 200 < 200
C C
C c
& 150 < 150
[&] [&]
£ 100 <100
g o
=} >
@ 50 o 50
3 3
a a
0 40 80 120 160 200 0 50 100 150 200 250 300
Flow in I/min — Flow in I/min —
Pressure differential via the check valve from A to B Pressure differential from B to A
T 25 T 25
g 5 g 5
< Size 19/ £
s " / Size 25| _~1 £ Size 10~  [Size 25_~
2 10 / o~ g 10 =
e 5 = -~ 2 5
>
g =/ / ._—// %
a 0 50 100 150 200 250 300 a0 50 100 150 200 250 300

Flow in I/min — Flow in I/min —
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Characteristic curves (measured with HLP46, 9, =40 °C + 5 °C and amplifier VT VSPA1-11-1X, 1600 mA cail...)

Pressure in channel A depending on the command value

Pressure rating 50 bar Pressure rating 100 bar

1 50 | " 100 =~
g ,/ g 'A
£ 40 ,A 7 £ 80 7
< v < A

T:) 'A/ GC) 60 A/

< 30 B % 7 _‘CC“ % 7

S 5 P S 40 P

= 7 - %z

2 10 4 2 20 4

o a

0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
Pressure rating 200 bar Pressure rating 315 bar

T 200 - 1 300
3 // 3 =
£ 160 7 £ 240
< p < A

[0) // ) //

g 120 P/ S 180 ,

P @ /
S s 5 7

c 80 S 7
£ // - 120 7

o 7 © /

2 40 // 2 o /AV

(O] [%]

o 7 o /
o o

0 20 40 60 80 100
0 20 40 60 80 100

Command value in % —

Pressure rating 200 bar (with VT-SSPA1) Command value in % —

T 200 /
(s3]
= %
£ 160
< //A7
©
S 120
§ ///
B 7
(0]
3 2
o -
0 20 40 60 80 100
Command value in % —
Comparison series 5X-6X / pressure rating 100 bar Comparison series 5X-6X / pressure rating 315 bar
(with amplifier VT-VSPA1-1-1X with 800 mA coil) (with amplifier VT-VSPA1-1-1X with 800 mA coil)
T 100 g ' 300 %
I o7 b
g P% = Serie 5X z
£ 80 Serie 5X-_ Z £ 240 erie s
< >'// < \l . ;;;
© ¢, o) ” ’/
C ,’ >4 /| r'
% 60 ‘,’:,,/ % 180 'l’,’é/
5 /;: o 5 4,.»" /fr
£ 40 ‘¢',/// c 120 ”¢y/
) 2 Serie 6X ‘o e Serie 6X
; 20 4”:”4// erie % 60 "’ 72 // 1
7 >
g 'a’% g '/" /
- S P -
0 20 40 60 80 100 0 20 40 60 80 100

Command value in % — Command value in % —
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Unit dimensions type DRE(M) (dimensions in mm)

3 9 E Y
[ [fa)
o425 0\ me Coil freely rotatable!
| N O-ring and plastic nut
A SW32 for coil fixation. The
p nut can be loosened by ro-
o
5\7 T 1 ‘P__ 1 IR tating it counterclockwise (1
turn). Afterwards, the sole-
noid coil can be rotated in =
196 any desired position.
Subsequent fixation apply-
T ] ing5+1Nm.
ST
T !
< 1 =
T vl
| Y Y
oDt | e i
@DAT1 e L12 12
L7 Size10 6 018814 7 PNl '_'7Z '''''''' I
e 25 = /o115 i Q *********** i
L7 Size 25 _ | 8 2 S Yo ‘ :
A ,f B ) | ‘ ‘ :
A IR ass \ || A B! :
& .- | A | h
| r ) ( . | |£
A — | |
S Iy . | ]
| }A{ | | |
© ' e X
= VL F4 @ ‘ |:3!
| ] i ﬁ A | @ 77777777777 |
Y N 6 r L11 )
L10 |15 ‘ ‘
— o E— 18,8, 1.4
. 9 18,8 4
5 (/71 0,01/100
L9 - L2|.1 > Rzmax 4
18 L , ,
— 175 - Required surface quality of the
~ > valve mounting face
Size B1 B2 B3 B4 QD1 @D2H H1 H2 H3 H4
10 85 66.7 58.8 7.9 15 21.8 171 123 58 36
25 102 79.4 73 6.4 25 34.8 185 137 64 44
Size L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 T
10 42.9 35.8 31.8 21.5 7.2 21.5 5 116 44.5 59.5 2.0
25 60.3 49.2 445 20.6 11.1 39.7 12.2 116 27.3 42 29
Size B5 B6 L11 L12
10 84 8.65 61 9.05
25 97 8.8 78 8.85
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Unit dimensions type DRE(M)E (dimensions in mm)

3 10 11

" s S

T Coil and electronics

| T/~ freely rotatable!

A
Y

< O-ring and plastic nut
E T 61>—-—-—¢ T———"T 117 SW32 for coil fixation. -
0y The nut can be loosened T
by rotating it counter-
19.6 | o clockwise (1 turn). After-
i wards, the solenoid coil
o~ .
T can be rotated in any de-
A sired position.
Subsequent fixation ap-
wm A plying 5+ 1 Nm.
==
<
==
Y vy I
9 D1 |
@DAT1
L7 Size10 —r e
L7Size25
A )4
A 13
— T |.-212 Ii
Bl&& | — =& == %
s O o]
=y max. 200
Y Y
A \{
Y N
< 110 15[
B,
_ L9 -l L1 |
- s
175 > /7] 0,01/100
- 241 (Mating connector plastic) 15 Rzmax 4
235 (Mating connector metal)
Required surface quality of the
valve mounting face
Size B1 B2 B3 B4 oD1 QD211 H1 H2 H3 H4
10 85 66.7 58.8 7.9 15 21.8 192 123 58 36
25 102 79.4 73 6.4 25 34.8 206 137 64 44
Size L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 T
10 429 35.8 31.8 21.5 7.2 21.5 5 116 44.5 59.5 2.0
25 60.3 49.2 44.5 20.6 11.1 39.7 12.2 116 27.3 42 2.9
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Unit dimensions (continued)

DRE(M); DRE(M)E | RE 29276/03.11

1 Upon delivery, this port (G1/4) is closed. After removal
of the blanking plug, an external and separate pilot oil
return at zero pressure to the tank is, however, also pos-
sible here.

2 Space required for removing the mating connector
3 Name plate
4 Blind counterbore
5 Check valve, optional
6 Locating pin
7 ldentical seal rings for ports A and B
Identical seal rings for port Y and blind counterbore
(item 4)
8 Pilot oil return always external and separately at zero
pressure to the tank, or optionally at item 1
9 Mating connector according to DIN EN 175301-803
10 Integrated electronics (OBE), type DRE(M)E with con-
nector "K31"
11 Mating connector according to DIN EN 175201-804
12 Processed installation surface, porting pattern according to
ISO 5781-06-07-0-00 (size 10)
ISO 5781-08-10-0-00 (size 25)
13 Cable fastening
14 Maximum pressure limitation with version DREM
and DREME

Subplates according to data sheet RE 45062 and valve
mounting screws must be ordered separately.

Subplates:

Size 10: G 460/01 (G 3/8)
G 461/01 (G 1/2)

Size 25: G 412/01 (G 3/4)

G 413/01 (G 1)
Valve mounting screws:
4 hexagon socket head cap screws
ISO 4762-M10x45-10.9-flZn-240h-L
(friction coefficient i, = 0.09 to 0.14,
Tightening torque M, =59 Nm + 10 %
or

4 hexagon socket head cap screws ISO 4762-M10x45-10.9
(friction coefficient y, ., = 0.1210 0.17)
Tightening torque M, =75 Nm + 10 %
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Notes

Bosch Rexroth AG © This document, as well as the data, specifications and other informa-
Hydraulics tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
Zum Eisengiefer 1 may not be reproduced or given to third parties without its consent.
97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Phone +49 (0)9352/18-0 ments concerning a certain condition or suitability for a certain applica-
Fax +49 (0) 93 52/ 18-23 58 tion can be derived from our information. The information given does not
documentation@boschrexroth.de release the user from the obligation of own judgment and verification. It
www.boschrexroth.de must be remembered that our products are subject to a natural process

of wear and aging.
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tion can be derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It
must be remembered that our products are subject to a natural process
of wear and aging.
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Proportional pressure reducing ikl S
valve, pilot operated

Types ZDRE; ZDREE

Size 10

Component series 2X

Maximum pressure setting 315 bar
Maximum flow 80 I/min

TB0220

Table of contents Features

Features 1 - Pilot operated valve for reducing a system pressure
Ordering code 2 - Actuation by proportional solenoid, which can be rotated
Symbols 3 - Sandwich plate design

Function, section 4 - Porting pattern to DIN 24340-A and SO 4401

Pilot oil supply for directional valve mounted above 5 - 4 pressure ratings

Technical data 6and7 - Valve and control electronics from a single source
Electrical connection 8and9 - External control electronics for type ZDRE

Integrated electronics (OBE) of type ZDREE 9 - Linear command value/pressure characteristic curve
Characteristic curves 10to 12 - Integrated electronics (OBE) with type ZDREE, with low
Unit dimensions 13 manufacturing tolerance of the command value/pressure

characteristic curve

Information on available spare parts:
www.boschrexroth.com/spc
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Ordering code

ZDRE; ZDREE | RE 29279/12.10

z |DRE| [10|vP| 2 -2X/

Sandwich plate =2

Proportional pressure
reducing valve = DRE

For external electronics = No code
With integrated electronics =E

Size 10 =10
Pressure reduction in channel P1 =VP

Preferred position of mating connector =2

The mating connector can be brought to the desired
position after the nut was loosened
(see page 13)

) Valve contact face
(O-ring recesses in the housing)

Component series 20 to 29 =2X
(20 to 29: unchanged installation and connection dimensions)

Pressure rating

Up to 50 bar =50
Up to 100 bar =100
Up to 200 bar =200
Up to 315 bar =315

Accessories (not included in scope of supply)

— Sandwich plate with X and Y port
(for details, see page 3)
Type HSZ 10 B097-3X/MO01
Material no.: R900320785

— Subplates to data sheet RE 45054

» G 535/01 (G3/4), Material no. R900476061
» G 536/01 (G1), Material no. R900476059

— External control for type ZDRE:
* Analog amplifier VT-MSPA1-11-1X/V0
of modular design to data sheet RE 30223
* Digital amplifier VT-VSPD-1-2X/V0/.-0-1
of Euro-card format to data sheet RE 30523

* Analog amplifier VT-VSPA1-11-1X/V0/0
of Euro-card format to data sheet RE 30100

— Mating connectors (for details, see page 8)

» For ZDRE: to DIN EN 175301-803,
Material no. R901017011

 For ZDREE: to DIN EN 175201-804,
Material no. R900021267 or R900223890

M| G24 *
Further details
in clear text
Seal material
M= NBR seals,
V= FKM seals

Electronics interface
A1 = Command value 0to 10V
F1 = Command value 4 to 20 mA
No code = For ZDRE

Electrical connection

for ZDRE

K4 = Without mating con-
nector, with component plug to
DIN EN 175301-803

for ZDREE

K31 = Without mating con-
nector, with component plug to
DIN EN 175201-804

Supply voltage of
control electronics

G24 = DC voltage 24 V
M= Without check valve

Pilot oil supply/drain

Y= Pilot oil supply for
directional valve from port P2,

external pilot oil drain

for directional valve and ZDRE

XY = External pilot oil supply for directional valve,
external pilot oil drain

for directional valve and ZDRE

L= Pilot oil supply for
directional valve from P2,

internal pilot oil drain for directional valve

and external for ZDRE

Pilot oil supply from P2 to X is

plugged (direct operated directional valve
needs no pilot oil),

pilot oil drain of directional valve is

plugged (direct operated directional valve needs
no pilot oil drain),

external pilot oil drain for ZDRE

XL

Note: If no pilot oil supply is provided on
the subplate, use sandwich plate
HSZ 10 B097-3X/M01 for the supply.




RE 29279/12.10 | ZDRE; ZDREE Hydraulics | Bosch Rexroth AG 3/14

Symbols ( 1) = component side, @) = plate side)

Type ZDRE Type ZDREE
@ ® L
[ Ny
-¢ i A 4 -@ i A 4 =
-1y [BfY] gt AN D]
[ 4 L [ 2 L
TAIPX Al @ Y ite[ TAIPX Al @ v itg[
Type ZDRE10VP...XY Type ZDREE10VP...XY
@ @ L
X
e Rl
1 Y i T 1
-4 oy k14 oy
¢ ® o O
TAIPX Al @s v T8 TAIPX Al @5 v T8
Type ZDRE10VP...XL Type ZDREE10VP...XL
0) » L
F g ) ¢ K 4
._. —
1 1 1
-y )(I -y )( i
[ 4 L [ 4 L
TATPX Al @8 Y B[ TJPX Al @ Y iTe[
Type ZDRE10VP...Y Type ZDREE10VP...Y
0) ® L
- X
¢ :r_-\\‘ ‘ ® :r -\\“ ‘
- I r= I 4
-y )( | -y )( i
[ 4 L [ 4 L
TATPX Al @s Y T8[ TAIPX Al @ y e[
Type ZDRE10VP...L Type ZDREE10VP...L
Type sandwich plate HSZ
X @ Y] - Dimensions (length x width x height):
: : 100 x 70 x 30 mm
SN BE - Weight: 2.5 kg
© @ © - Size of ports X and Y: G1/4
TA P A B 1B — Dimensional sheet no.: R900262648

Sandwich plate HSZ 10 B097-3X/MO01
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Function, section

ZDRE; ZDREE | RE 29279/12.10

Type ZDRE

Valves of type ZDRE... are pilot operated pressure reduc-
ing valves of sandwich plate design in 3-way variant, i.e. with
pressure limitation of the actuator pressure.

They are used for reducing a system pressure.

They basically consist of pilot part (1) with proportional sole-
noid (2), main valve (3) and control spool (4). The pressure in
channel P1 is adjusted in dependence on the command value
via proportional solenoid (2).

In the rest position, i.e. when no pressure is present in chan-
nel P2, control spool (4) opens the connection from channel
P2 to P1.

The pressure in channel P1 acts via bore (5) onto spool area
(6). The pilot oil for the pilot valve is taken from channel P1
and flows via bore (5), orifice (7), to spring chamber (8). From
there, it is fed via valve seat (9), bore (10) and Y-line back to
the tank.

12

10 8 3

The pressure required in channel P1 is pre-selected on the
associated amplifier. The proportional solenoid moves valve
poppet (11) towards valve seat (9) and increases the pres-
sure in spring chamber (8). Thus, the pressure in both cham-
bers (6) and (8) is balanced, and compression spring (12)
pushes spool (4) to the right in the opening direction P2 to P1.
As soon as actuator pressure P1 has increased to the value
set on the pilot valve, valve poppet (11) opens and limits the
pressure in spring chamber (8). Control spool (4) now moves
to the left to the control position. When actuator pressure P1
exceeds the value set on the pilot valve, the control spool is
pushed further to the left. It closes the connection from P2 to
P1 and opens the connection P1 to tank TA1 at control land
(13) until this pressure falls again to the set value.

(U

ol

l__,_ 7

A NV AAA \
X2 TA2 /P2 Y/ Y2
9 7 A2 B2 4 6

Type ZDREE - with integrated electronics (OBE)

In terms of function and structure, these valves cor-
respond to type ZDRE, except for the integrated elec-
tronics (OBE). The electronics (OBE) accommodated
in housing (14) receives its supply and command val-
ue voltage via the mating connector.

The command value/pressure characteristic curve

{ is fine-tuned with low manufacturing tolerance in the
factory.

[ | For further details on the integrated electronics
(OBE), see page 9.

&3
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Pilot oil supply for directional valve mounted above

Hydraulics | Bosch Rexroth AG 5/14

5" Notes

- On the direct operated directional valve, the seals for — Leakage through the spool clearance from P to B can result
ports X and Y are missing on the connection faces of the in pressure building up in channel B!

housing. To prevent hydraulic fluid from flowing out, the
pilot oil supply from P2 to X and the pilot oil drain between
the directional valve and the ZDRE(E) must be plugged

— A pilot operated proportional directional valve in conjunc-
tion with the ZDRE(E) must have an external pilot oil

supply.
(variant XL). PRy
On variants XY and XL the connection between P2 and X is On variants Y and L port X must be plugged on the subplate.
plugged.
e.g. e.gd.
type 4WRZ Type 4WRZ
T P T T . P T T
/1 \ /1 \
a a|lo]|n ﬁl:‘b a a o ﬁb
A B A B
N i
ndli 4 4[4 4
X |-y )( | -y )( |
|
¢ ® ¢ ®
T/IPX Al @8 y e[ T/IPX Al @B v itg[
Type ZDRE(E) 10...2X/.. XY X
Type ZDRE(E) 10...2X/...Y
e.g. e.g.
Type 4WRE 10 type 4WRZ
NP L S p LI
G
N s [ o] b b a - 1o ﬁ_g:[b
14
X X
- y HERN
=@ | 4 -~ | A ‘
-y )( | -y )( |
® ® & L ]
TATPX Al @ Y iTB[ TATPX Al @B Y B[
Type ZDRE(E) 10...2X/...XL 5 Type ZDRE(E) 10...2X/...L
Plugged

External internal
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ZDRE; ZDREE | RE 29279/12.10

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

General

Weight ZDRE

kg

5.1

ZDREE kg

5.2

Installation orientation

Preferred orientation of the proportional solenoid:
pointing downwards or horizontal

Storage temperature range °C | -20to +80
Ambient ZDRE °C | -20to +70
temperature range ZDREE °C | -20to +50
Hydraulic (measured with HLP 46; ¢, =40 °C £ 5 °C)
Maximum operating Port P1 bar | 315 The pressure in an P2 must be about 20 bar higher
pressure than the required set pressure, which is to be
Ports P2; A; B; X bar | 350 achieved in P1.
Port T bar | 250
Port Y or L Line separately and at zero pressure to tank
Maximum Pressure rating 50 bar bar | 50
set pressure Pressure rating 100 bar bar | 100
in port P1 -
Pressure rating 200 bar bar | 200
Pressure rating 315 bar bar | 315
Min. set pressure in channel P1 with zero command value bar | See pg .-, characteristic curve on page 12
Permissible max. flow I/min | 80
Pilot flow I/min | 0.6100.9
Hydraulic fluid Mineral oil (HL, HLP) to DIN 51524,
further hydraulic fluids on request
Hydraulic fluid temperature range °C | -20to +80
Viscosity range mm?/s | 15to 380
Permissible max. degree of contamination of the
hydraulic fluid - cleanliness class to ISO 4406 (c) Class 20/18/15 "
Hysteresis % | +3 of maximum set pressure
Repeatability % | < %2 of maximum set pressure
Linearity % | +3.5 of maximum set pressure
Manufacturing tolerance - 7ppe 2) % | +5 of set max. pressure
of command value/pres-
sure characteristic curve,
referred to hysteresis ZDREE 3 % | +1.5 of set max. pressure
characteristic curve
Step response 7, + T, 10 —90% ms | ~160  Measured with 5 liters of a standing
90 — 10% ms | ~160 hydraulic fluid column in port P1

) The cleanliness classes specified for components must be
adhered to in hydraulic systems. Effective filtration prevents
malfunction and, at the same time, prolongs the service life
of components.

For the selection of filters, see data sheets RE 50070,
RE 50076, RE 50081, RE 50086 and RE 50088.

2) For details, see page 10
3) Adjustment in the factory
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Technical data (for applications outside these parameters, please consult us!)
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Electrical
Minimum solenoid current mA | 100
Maximum solenoid current mA | 1600+ 10 %
Solenoid coil resistance  Cold value at 20 °C Q | 55
Max. warm value Q | 8.05
Duty cycle % | 100
Electrical, integrated electronics (OBE)
Supply voltage Nominal voltage VDC | 24
Lower limit value vDC | 21
Upper limit value VDC | 35
Current consumption A| <15
Required fuses A | 2, slow-blowing
Inputs Voltage V | 0to10
Current mA | 4to020
Output Actual current value mV | 1mVA 1mA

Type of protection of the valve to EN 60529

IP 65 with mating connector mounted and locked
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Electrical connection (dimensions in mm)

ZDRE; ZDREE | RE 29279/12.10

ZDRE

Connection

to component plug

Connection to mating connector

L
[ 7 ]
1 2
to amplifier
53
27,3 27,5
4 | 5 |
Mating connector (black) to —-—
DIN EN 175301-803 —— I~
Material no. R901017011 © : =l
(separate order) ~ 5 —
! ! Seal material
30 30 NBR
ZDREE
Component plug pinout Contact Pinout of interface “A1“ Pinout of interface “F1“
Supply voltage A 24 VDC (u(t) =21 V10 35V);/ .<1.5A
B oV
Actual value reference potential C Reference contact F; 0 V Reference contact F; 0 V
Differential amplifier input D 0to 10 V; R, =100 kQ 4t020 mA; R, =100 Q
E Command value reference potential
Measurement output (actual F 0to 1.6 V actual value (1 mV £ 1 mA)
value) Load resistance > 10 kQ
PE Connected to solenoid and valve housing

Mating connectors to DIN EN 175201-804, soldered contacts for cable cross-section 0.5 to 1.5 mm?

Plastic variant,
Material no. R900021267,
(separate order)

Metal variant,
Material no. R900223890
separate order

91
— N
. : o
o~ a4 | - . -1
5 = =
1 — 15 -
8
) _ﬁ
8 R
L
m
=
85 °°
Q

Y
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Connection cable for ZDREE

- Recommendation: 6-wire, 0.75 or 1 mm? plus
protective earth conductor and shield

— Connect shield only on the supply side to PE
- Permissible max. length 100 m

The minimum supply voltage on the power supply unit de-
pends on the length of the supply cable (see diagram).

Integrated electronics (OBE) of type ZDREE

30 / 0,75 mm?2
T 28
= / 1 mm2
= 4 S
g g
Q 24 -
>
o
& 2
(7]
e 20 40 60 80 100
=

Lengthinm —

Function

Power supply to electronics via connections A and B. The
command value is applied to differential amplifier connections
D and E.

The characteristic curve generator adapts the command val-
ue/solenoid current characteristic curve to the valve so that
non-linearities in the hydraulics are compensated for and a
linear command value/pressure characteristic curve is ob-
tained.

The current regulator regulates the solenoid current indepen-
dently of the solenoid coil resistance.

Block circuit diagram

A chopper amplifier with a clock frequency of ca. 180 Hz to
400 Hz forms the power output stage of the electronics for
controlling the proportional solenoid. The output signal is
pulse-width-modulated (PWM).

For testing the solenoid current, a voltage, which is propor-
tional to the solenoid current, can be measured between pin
F(+) and pin C(-) on the plug-in connector. 1 mV corresponds
to a solenoid current of 1 mA.

-0 !

A |

24 VDC DC |

supply | | |

GND DC i

Reference potential ' Chopper |

Actual value - | Differential Characteristic Current amplifier |

!D amplifier curve generator regulator v |

Command value h—+ U  conoid

Reference potential |E U

Command value ! |

|_+

'F 1]
Actual value

| U
IPE;
-—

M

Oscillator
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Characteristic curves (measured with HLP46, 40 °C+£5°Q)

oil =

Reduced pressure in port P1 in dependence upon the command value (manufacturing tolerance)

100 . ) 1) For valve ZDRE the tolerance can be modified on the ex-
7 ternal amplifier (for type and data sheet, see page 2) us-
1 80 ,/ ing command value attenuator potentiometer “Gw*“ . The
°\C° /A'/A N digital amplifier can be adjusted by means of parameter
—_— /47/ “Limite. o |
po A% Here, the control current specified in the technical data
I} /e must not be exceeded.
o 40 4 In order th | val be matched to th
c // n or ert.at. several valves can be matched to the same
o S characteristic curves, the pressure at a command value of
§ 20 100 % must not be set higher than the maximum pressure
o setting of the pressure rating.
o
00 20 40 60 80 100

Command value in % —

Pressure in port P1 in dependence upon the command value (at flow 0 I/min)

Pressure rating 50 bar Pressure rating 100 bar
50 S 100 '/
T 40 ZA t 80 /
b / © /
o / o
= 30 4 S 60 ZA
a / o /
5 ©
8 // 3
£ 20 £ 40
Q g
: | /] 2
(%]
Y = Y4
o o
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
Pressure rating 200 bar Pressure rating 315 bar
250
300 /,
1200 4 1 250 //
! 7 ! 7
: A : ¥
c a £ 200 /
= 150 = - /
© // £ 150 /
g 74 g 74
£ 100 VA £ /
2 £ 100
2 / 2 Ve
2 50 // § /)
o 4/ a 50 /4
0 0

0 20 40 60 80 100 0 20 40 60 80 100
Command value in % — Command value in % —
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Characteristic curves (measured with HLP46, 1, =40 °C £ 5 °C)

Pressure differential in dependence upon the flow

14
4
12
T J 7
8 , /) 3 10 /
= / £
K A1—A2 £/ B1—>B2 f_é’ 8
g ) ' / 2 P2—>P1
= 4 6 7
: / : Rz
> >
4
o / ) ) TA1—>TA2
/ ///
0 '/ 0 _é/

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Flow in I/min — Flow in I/min —
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Characteristic curves (measured with HLP46, 7 ;, =40 °C £ 5 °C)

Pressure in port P1 in dependence upon the flow

Pressure rating 50 bar Pressure rating 100 bar
P1 —TA2 P2 — P1 P1 —TA2 P2 — P1
80 140
N N
AN 70 ~N 120
i Q \ ! \\
5Nl 60 5PN
8 N~ 8 ~ 100
o \ \ I~
= A £ ~—— S~
= N \\ 50 ~ - - N
5 \\ 20 \\ S \ 80 \\
o o NN \
7] N %) \ S~ 40 T
0 N 20 N 3 ~——— I~
o \\ \\ o \ —
80 60 40 20 O 20 40 60 80 80 60 40 20 0 20 40 60 80
Flow g, in I/min Flow g, in l/min
Pressure rating 200 bar Pressure rating 315 bar
P1 —TA2 P2 - P1 P1 —TA2 P2 — P1
250 ~—__[350 [
\ \\
200 T——| T
= T~ = ——
= 150 —T— 5 200
g. ~— g— 150
2 \\ 2 1003—
g e — § \\\
[al 50 T o c
I~ \
80 60 40 20 0 20 40 60 80 80 60 40 20 O -20 40 60 80
Flow g, in I/min Flow g, in l/min
Min. set pressure in dependence upon the flow at zero command value
P1 —TA2 P2 — P1
30
1
g N\
Ke]
20
c
o \\
S
2 10
[}
g ~N
a

80 60 40 20 0 20 40 60 80
Flow gy, in I/min
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15 303 (Mating connector made of plastic) -
297 (Mating connector made 01; ;\;etal)
4 - 107,5 o led
o 066
|
[
.......... Y, |
- D—- . 2 |
IS A | | it |
T e i
|
8 1 3
10 9
- 61,8 - =7,8
1 1 d F1 P F2 e
A an |
o 1 X, &Y %‘\'_C-J“Y— ~
©r AN B &S
o \ R =7
4
N ’ _\ N\
TAY \é TBI
\ \ 'Fq F3
17.85
4\

1 Solenoid coll

2 Nameplate

3 Valve housing

4 Space required to remove mating connector

5 Identical seal rings for ports A2, B2, P2, TA2, TB2
Identical seal rings for ports X2, Y2

6 Mating connector for type ZDRE
(separate order)

7 Integrated electronics (type ZDREE) with component
plug

8 Mating connector for type ZDREE,
plastic or metal variant,
(separate order)

9 Porting pattern to DIN 24340-A10
and 1SO 4401-05-05-0-05 (X, Y as required)

10 O-ring and plastic nut A/F 32 for coil mounting

The nut can be loosened by turning it counter-clockwise
(1 turn). The solenoid coil can then be rotated to the de-
sired position and fixed by tightening the nut.
Tightening torque: 4+1 Nm

(/7] 0,01/100

. / Rzmax 4

Required surface quality
of valve mounting face

Valve mounting screws

4 hexagon socket head cap screws ISO 4762-M6-10.9-flZn-240h-L
(Friction coefficient y, ., = 0.09 to 0.14);

tightening torque M; = 125 Nm + 10 %

or

4 hexagon socket head cap screws ISO 4762-M6-10.9

(Friction coefficient y,,,, = 0.12 t0 0.17);
tightening torque M; =155 Nm £ 10 %

Screw length as required
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Notes

Bosch Rexroth AG © This document, as well as the data, specifications and other informa-
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Proportional pressure relief valve,

pilot operated

Type DBEM and DBEME

Similar figure

Features

» Pilot operated valves for limiting a system pressure

Operation by means of proportional solenoid

» For subplate mounting and threaded connection:
Porting pattern according to ISO 6264

» Maximum pressure limitation

» Valve and control electronics from a single source

» Integrated electronics (OBE) with type DBEME:
Little manufacturing tolerance of the command value
pressure characteristic curve

» External control electronics with type DBEM (sepa-
rate order)

v

Size 10 to 32
Component series 7X

vvyywyy

Maximum flow: 700 |/min

Contents
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Symbols

Function, section

Technical data

Electrical connection
Integrated electronics (OBE)
Characteristic curves
Dimensions

Accessories

RE 29361
Edition: 2013-07
Replaces: 2012-12
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2/20 DBEM(E) | Proportional pressure relief valve, pilot operated

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
*
[BE[M| [ | [-fex{ /[ | Je2a[ | | [ [ [*]
I 01 I Proportional pressure relief valve | DBE
| 02 | With maximum pressure limitation | M1
03 | For external control electronics no code
With integrated electronics (OBE) E
Size
04 | Size 10 10
Size 25 20
Size 32 30
05 | Subplate mounting no code
Threaded connection G
I 06 I Component series 70 to 79 (70 to 79: Unchanged installation and connection dimensions) 7X

Pressure rating 2)

07 | Up to 50 bar 50
Up to 100 bar 100
Up to 200 bar 200
Up to 315 bar 315
Up to 350 bar 350
08 | Pilot oil return external Y
Unloading port X, pilot oil return external XY
Supply voltage
|09 [24VDC voltage G24
10 [ 1600 mA coil no code
800 mA coil -83)

1) The maximum pressure limitation only serves as protection against
overpressure in case of an error in the pilot valve (e.g. in case of
contamination or overcurrent).

2) Special version DBEME-SO699 in size 10 and 20 available up to
pressure rating 500 bar.

3) Replacement for series 3X and series 5X SO1 (comparison
see characteristic curve page 12). All characteristics (hydraulic
and electric) specified in the data sheet refer to the version
with 1600 mA coil.

Bosch Rexroth AG, RE 29361, edition: 2013-07



Proportional pressure relief valve, pilot operated | DBEM(E) 3/20
Ordering code
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
*
[DBE M| | | [-Jex] /] | Je2a] | | | | [*]
Electrical connection
11 | For type DBEM:
Without mating connector; connector DIN EN 175301-803 | K4 4)
For type DBEME:
Without mating connector; connector DIN EN 175201-804 | K314
Electronics interface
12 | Command value O to 10 V Al
Command value 4 to 20 mA F1
With DBEM no code
Seal material
13 | NBR seals M
FKM seals \")
Attention: Observe compatibility of seals with hydraulic fluid used!
14 | Pipe thread to DIN 1SO228-1 no code 5
UNF-thread to ASME B1.1 /129)

| 15 | Further details in the plain text

4) Mating connectors, separate order, see page 8 and 19
5) possible only for version G

Symbols

For external control electronics:

Type DBEM...-7X/...Y...
l

| <10
e
y

With integrated electronics:

Type DBEME...-7X/...Y...

Sl
| 2

1<
y

Type DBEM...-7X/...XY...

v

A
y

I\ 4\ 4

=<

Type DBEME...-7X/...XY...

|
B
~ I
L
Pl X1y
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Function, section

Valves of type DBEM are pilot operated pressure relief
valves. They are used to limit the operating pressure in
hydraulic systems. By means of these valves, the pressure
to be limited can be continuously adjusted depending on
the electric command value.

These valves basically consist of the housing (1) with main
spool insert (3), the sandwich plate valve with maximum
pressure limitation (2) and the proportional pilot control
valve (11).

Type DBEM...

The pressure applied to channel P acts on the main

spool (3). At the same time, the pressure at port P is
applied to the spring loaded side of the main spool (3) via
the control lines (6, 7) provided with nozzles (4, 5). Via the
connection bore (9), the pressure is simultaneously applied
to the poppet (10) of the proportional pilot control

valve (11). The hydraulic force at the pilot poppet (10) acts
against the command value-dependent force of the propor-
tional solenoid (12).

If the hydraulic force exceeds the solenoid force, the pilot
poppet is opened (10). The pilot oil can now flow via the
control line (13) into port Y (14) and to the tank; thus,

a pressure drop results at the main spool (3) over the

10 LB

DBEM(E) | Proportional pressure relief valve, pilot operated

control lines (6, 7). The connection from port P to T is
released. The main spool (3) controls the set operating
pressure at port P.

As hydraulic protection against inadmissibly high pressures,
a spring-loaded pressure relief valve (2) has been inte-
grated. This maximum pressure limitation is pre-set to the
relevant pressure rating (see table page 6). In the operating
range of the valve, the poppet (15) is held on the valve
seat (17) by the spring (16) and is thus closed. If the pres-
sure in the spring chamber of the main spool (3) exceeds
the maximum admissible set pressure of the valve, the
poppet (15) is pressed against the compression spring (16)
and the connection into the spring chamber is opened. Via
port Y (14), the pilot oil flows into the tank. Due to the
control lines (6, 7), a pressure drop occurs at the main
spool (3). The connection from port P to T is released. The
main spool (3) controls the set maximum operating pres-
sure in port P. Via the adjustment element (19), the pre-set
pressure can be reduced, if necessary. Port Y (14) must be
externally piped to the tank. The connection to the tank
should be pressureless. Via port X (18), the valve may be
unloaded or the maximum pressure may be limited.

1
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Proportional pressure relief valve, pilot operated | DBEM(E) 5/20

Function, section

Type DBEME - with integrated electronics (OBE)

In terms of function and design, these valves correspond to
type DBEM. On the proportional solenoid, there is more-
over a housing (19) with the control electronics.

Supply and command value voltage are applied to the
connector (20).

In the factory, the command value pressure characteristic
curve is adjusted with little manufacturing tolerance.

For more information on the control electronics,
see page 9.

Type DBEME...-7X/...YG24K31

19 ——
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6/20 DBEM(E) | Proportional pressure relief valve, pilot operated

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

general Size 10 Size 25 Size 32
Weight - Type DBEM kg 4.5 5.3 6.4
- Type DBEME kg 4.7 5.5 6.6
- Type DBEMG kg 7 6,74 6.4
- Type DBEMEG kg 7,2 6,94 6.6
Installation position Any
Storage temperature range °C [ -20 to +80
Ambient temperature range - Type DBEM °C [-20to +70
- Type DBEME °C | =20 to +50
hydraulic (measured with HLP46, 9¢j = 40 5 °C) Size 10 Size 25 Size 32
Maximum operating pressure - Port P and X bar | 350
- PortT bar | 315
- PortY bar | Separately and to the tank at zero pressure
Maximum set pressure - Pressure rating 50 bar bar | 50

— Pressure rating 100 bar  bar | 100

— Pressure rating 200 bar  bar | 200

— Pressure rating 315 bar  bar | 315

— Pressure rating 350 bar  bar | 350

Minimum set pressure with command value zero bar | See characteristic curve page 10

Maximum pressure limitation, set upon delivery If necessary, the value may be reduced

- Pressure rating 50 bar bar | to 75 bar

— Pressure rating 100 bar  bar | to 135 bar

— Pressure rating 200 bar  bar | to 240 bar

— Pressure rating 315 bar  bar | to 350 bar

— Pressure rating 350 bar  bar | to 390 bar

Maximum flow [/min 2751 550 700
Pilot flow I/min 0.4to1l 0.4to 1.5 0.4to1.5
Hydraulic fluid See table page 7

Hydraulic fluid temperature range °C | -20 to +80

Viscosity range mm2/s | 15 to 380

Maximum permitted degree of contamination of the hydraulic fluid - Class 20/18/15 2)

cleanliness class according to ISO 4406 (c)

Hysteresis (see command value pressure characteristic curve) % | < 5 of the maximum set pressure

Linearity % | £3.5 of the maximum set pressure

Manufacturing tolerance of the com- - Type DBEM % | +5 of the maximum set pressure

mand value pressure characteristic - Type DBEME % | +1.5 of the maximum set pressure

curve, related to the hysteresis charac-
teristic curve; pressure increasing

Step response T, + Tg 10% — 90 % ms | ~100 Measured with standing hydraulic fluid column,
90 % —» 10 % ms | ~100 0.2 liters at port A

Step response T, + Tg 10% — 90 % ms | ~200 Measured with standing hydraulic fluid column,
90 % — 10 % ms | ~200 5 liters at port A

1) Version G to 200 |/min

2) The cleanliness classes specified for the components must be
adhered to in hydraulic systems. Effective filtration prevents faults
and at the same time increases the life cycle of the components.

For the selection of the filters see www.boschrexroth.com/filter.

Bosch Rexroth AG, RE 29361, edition: 2013-07



Technical data

Proportional pressure relief valve, pilot operated | DBEM(E)

(For applications outside these parameters, please consult us!)

7/20

Hydraulic fluid Classification Suitable sealing materials Standards
Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524
Bio-degradable — Insoluble in water HETG NBR, FKM VDMA 24568
HEES FKM
- Soluble in water HEPG FKM VDMA 24568
Flame-resistant - Water-free HFDU, HFDR FKM SO 12922
— Containing water HFC NBR 1ISO 12922

1= Important information on hydraulic fluids! » Flame-resistant - containing water: Maximum pressure differen-
» For more information and data on the use of other hydraulic fluids tial per control edge 210 bar, otherwise, increased cavitation
refer to data sheet 90220 or contact us! erosion. Life cycle as compared to HLP 30 to 100 %
> There may be limitations regarding the technical valve data (tem- Fluid temperature maximum 60 °C
perature, pressure range, life cycle, maintenance intervals, etc.)! > Bio-degradable: When using bio-degradable hydraulic fluids that
» The flash point of the hydraulic fluid used must be 40 K higher are simultaneously zinc-solving, zinc may accumulate in the fluid
than the maximum solenoid surface temperature. (per pole tube 700 mg zinc).
electric G24 G24-8
Minimum solenoid current mA <100 <100
Maximum solenoid current mA 1600 + 10 % 800 5 %
Solenoid coil resistance - Cold value at 20 °C Q 5.5 20.6
— Maximum hot value Q 8.05 33
Duty cycle % 100 100
electrical, integrated electronics (OBE)
Supply voltage - Nominal voltage VDC | 24
- Lower limit VvDC | 21
- Upper limit VDC | 35
Current consumption Al<15
Required fuse protection A2, time-lag
Inputs - Voltage V|0to 10
- Current mA |4 to 20
Output — Actual current value mV|1lmV21lmA

Protection class of the valve according to EN 60529

IP 65 with mating connector mounted and locked

Caution!

At an ambient temperature of 70 °C and a duty cycle of 100 % with max. current, the coil reaches temperatures of
up to 170 °C. Contact with the coil may lead to burns.

K€~ Notice!

Information on the environment simulation testing for the areas EMC (electromagnetic compatibility), see declaration
on environmental compatibility data sheet 29162-U.

RE 29361, edition: 2013-07, Bosch Rexroth AG



8/20 DBEM(E) | Proportional pressure relief valve, pilot operated

Electrical connection
(dimensions in mm)

Type DBEM . . .
Connection at the connector Connection at mating connector

L

()

il

to the amplifier

53
27,5 27,5
Mating connector (black) accord- f | 3 ]
ing to DIN EN 175301-803 ! S |} e B
Material no. R901017011 © ; -8y
(separate order) |
! ! Sealing
30 30 material NBR
Type DBEME
Device connector allocation Contact Allocation interface "A1" | Allocation interface "F1"
Supply voltage A 24 VDC (u(t) =21V to 35V); Imax < 1.5 A
B ov
Reference potential actual value C Reference contact F; O V Reference contact F; 0 V
D 0to 10 V; Rg = 100 kQ 4 to 20 mA; Re = 100 Q
Differential amplifier input
E Reference potential command value
Measuring output (actual value) F 0 to 1.6 V actual value (1 mV 2 1 mA)
load resistance > 10 kQ
Protective earth PE Connected to solenoid and valve housing

Mating connectors according to DIN EN 175201-804, solder contacts for line cross-section 0.5 to 1.5 mm?2
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Plastic version,
material no. R900021267
(separate order)
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Metal version,
material no. R900223890
(separate order)
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Proportional pressure relief valve, pilot operated | DBEM(E)

Electrical connection

Connection cable for type DBEME

—Recommendation 6-wire, 0.75 or 1 mm?2 plus
protective earthing conductor and screening

—Only connect the screening to PE on the supply side

—Maximum admissible length 100 m

The minimum supply voltage at the power supply unit depends

on the length of the supply line (see diagram).

Integrated electronics (OBE) for type DBEME

Function

The electronics are supplied with voltage via ports A and B.
The command value is applied to the differential amplifier
ports D and E.

Via the characteristic curve generator, the command value
solenoid current characteristic curve is adjusted to the
valve so that non-linearities in the hydraulic system are
compensated for and a linear command value pressure
characteristic curve is created.

The current controller controls the solenoid current inde-
pendent of the solenoid coil resistance.

Block diagram

9/20

30 / 0,75 mm?

1
>

= )

S 28

& / 1 mm?2
= 26

[e]

> o

g A4 7

5

w

= 22

=

20 40 60 80 100

Length in mm —

The power stage of the electronics for controlling the pro-
portional solenoid is a chopper amplifier with a cycle fre-
quency of approx. 180 Hz to 400 Hz. The output signal is
pulse-width modulated (PWM).

For checking the solenoid current, a voltage can be mea-
sured at the connector between pin F(+) and pin C(-) that
is proportional to the solenoid current. 1 mV corresponds
to 1 mA solenoid current

___________________________________ _I
24 VDC i

Suppw! i

GND |

e |

Reference potential | T ! . o Chopper |
actual value | ! Differential  Characteristic curve Current amplifier .

D amplifier generator controller |

Command value P—T— u

Solenoid

(LI

Reference potential {E U
command value .

Actual value <

Oscillator

RE 29361, edition: 2013-07, Bosch Rexroth AG
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Characteristic curves
(measured with HLP46, 8,i = 40 +5 °C)

DBEM(E) | Proportional pressure relief valve, pilot operated

Pressure in port P depending on the command value (flow = 24 [/min)

Type DBEM
100 r 1
T Vs
x 80 / 7 |
< o
ol /A?
£ Pz
a v/
7 /4

= 40 7
[0 /
o "
5
@ 2
o
o

0 20 40 60 80 100

Command value in % —
1 With valve type DBEM, the manufacturing tolerance at the
external amplifier (type and data sheet see page 16) can
be changed using the command value attenuator potenti-
ometer "Gw". The digital amplifier is set using the param-
eter "Limit".
In this connection, the control current according to the
technical data must not be exceeded.
In order to be able to adjust several valves to the same
characteristic curve, don't set the pressure higher than the
maximum set pressure of the pressure rating with com-
mand value 100 %.
Set pressure depending on the flow

Size 10

400 E————
350 —

300
250

200
150

100
50

Size 25 Size 32

O A I

Min. set pressure in bar —

0 100 200 300 400 500 600 700
Flow in I/min —
350 Size 10
300 F—
250

200
150

|t

\

Version G

\
\

INEAININA

(Characteristic curves for size 25
and size 30 identical to version
»Subplate mounting®)

100 ——

50

Min. set pressure in bar -

0 100 200

Flow in I/min —

Bosch Rexroth AG, RE 29361, edition: 2013-07

Type DBEME
100
1
X80
£
o
+ 60
o 7
o
o
£ 40 //
o y
5
2 2 Z
g
o
0 20 40 60 80 100
Command value in % —
Min. set pressure with command value 0
20
18
1
_‘g 16
= W // Size 32
= ize
Q12 /
2 10 size10 / Size 25 o/
%) —=
95)_ 8 /77‘ ,‘_-.4 e L
+— re
o 6 /
£ _—
s 4
2
0 100 200 300 400 500 600 700

Flow in I/min —

The characteristic curves apply to output pressure in

T or Y =0 bar in the total flow range.

Notice: So that the minimum set pressure is achieved,
the pilot current must not exceed 100 mA.



Proportional pressure relief valve, pilot operated | DBEM(E) 11/20

Characteristic curves
(measured with HLP46, 3, = 40 +5 °C)

Command value pressure characteristic curves (measured with a flow of 24 I/min and with amplifier VT-MSPA1-1)

Pressure rating 50 bar Pressure rating 100 bar
50 100
. 45 T 90 %
. 40 < 80 ~
8 35 X < 7 i
S 30 o ) p
© 25 P/ S 50 Vs
2 20 P 2 40 7
8 15 = £ 3 ,//
o 10 Z ~ wl A
Z
5 10 B+
0 25 50 75 100 0 25 50 75 100
Command value in % — Command value in % —
Pressure rating 200 bar Pressure rating 315 bar
200 S 315
. 180 % p 300 7
. 160 //‘ s 250 2
S 140 2 /
£ 120 p/ = 200 7
o 100 A g .
5 )/ > 150
g 0 7 2 74
o 60 Z £ 100 7
T 40
50
20 7
0 25 50 75 100 0 25 50 75 100
Command value in % — Command value in % —
Pressure rating 350 bar Pressure rating 100 bar (with amplifier VT-VSPA1-1)
) 100
. 0 7 90 /
= 300 7 s 80
8 A 2 70
250 c
L 200 S5 50 Vi
2 Zd 2 4 4
(%]
g 1% // ) 74
o 100 74 “ 2 A
50 / 10 /
0 25 50 75 100

0 25 50 75 100
Command value in % —

Command value in % —
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12/20 DBEM(E) | Proportional pressure relief valve, pilot operated

Characteristic curves
(measured with HLP46, 3, = 40 5 °C)

Comparison series 5X and 7X using the pressure rating 315 bar as example
(with amplifier VT-SSPA1-1-1X with 800 mA coil)

350

300
/ ---------- = Series 7X

250 ——— = Serijes 5X

200 7
/

150 A
//’

//

0 20 40 60 80 100

Pressure in bar —»

Command value in % —
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Proportional pressure relief valve, pilot operated | DBEM(E) 13/20

Dimensions: Type DBEM(E) 10
(dimensions in mm)

7 4 3

155,2
[

<
—
121,5

78

Coil and electronics
freely rotatable!

O-ring and plastic nut for coil fixation. The nut can
be loosened by rotating it counterclockwise

(1 turn). Afterwards, the solenoid coil can be
rotated in any desired position. Subsequent fixation
applying 51 Nm.

77,9
53,8
-
l

(771 0,01/00

Rzmax 4

Required surface quality of the
valve contact surface

Notice!

1 Seal rings for ports Pand T
The dimensions are nominal dimensions which are

2 Seal ring for ports X

3 Space required to remove the mating connector
4 Name plate

5 Locating pin

6 Maximum pressure limitation

subject to tolerances.

7 External pilot oil return,
separately and to the tank at zero pressure
8 Mating connector for type DBEM

9 Integrated electronics (OBE) Valve mounting screws and subplates see page 19.
10 Mating connector for type DBEME

11 Cable fastening
RE 29361, edition: 2013-07, Bosch Rexroth AG



14/20 DBEM(E) | Proportional pressure relief valve, pilot operated

Dimensions: Type DBEM(E) 25
(dimensions in mm)

7 4 3
[
w
}
[
G 1/4
[T
| J
g ‘ B v, :
~ | YI | | :-
: S
0
~
I
P [7-)
R I || G T s N Y R
Jwor !
i

99,9

1 Seal rings for ports Pand T
2 Seal ring for ports X
3 Space required to remove the mating connector
4 Name plate
5 Locating pin
6 Maximum pressure limitation
7 External pilot oil return,
separately and to the tank at zero pressure
8 Mating connector for type DBEM
9 Integrated electronics (OBE)
10 Mating connector for type DBEME
11 Cable fastening

Bosch Rexroth AG, RE 29361, edition: 2013-07

Coil and electronics
freely rotatable!

O-ring and plastic nut for coil fixation. The nut can
be loosened by rotating it counterclockwise

(1 turn). Afterwards, the solenoid coil can be
rotated in any desired position. Subsequent fixation
applying 51 Nm.

(771 0,01100

Rzmax 4

Required surface quality of the
valve contact surface

The dimensions are nominal dimensions which are
subject to tolerances.

Valve mounting screws and subplates see page 19.



Proportional pressure relief valve, pilot operated | DBEM(E) 15/20

Dimensions: Type DBEM(E) 32
(dimensions in mm)

7 4 3 8

G1/4

212

155,2

Coil and electronics
freely rotatable!

200
- - O-ring and plastic nut for coil fixation. The nut can

be loosened by rotating it counterclockwise
(1 turn). Afterwards, the solenoid coil can be
rotated in any desired position. Subsequent fixation

applying 51 Nm.

114,9

(/7] 0,017100

Rzmax 4

Required surface quality of the

valve contact surface

1 Seal rings for ports Pand T
Notice!

The dimensions are nominal dimensions which are
subject to tolerances.

2 Seal ring for ports X
3 Space required to remove the mating connector
4 Name plate
5 Locating pin
6 Maximum pressure limitation
7 External pilot oil return,
separately and to the tank at zero pressure
8 Mating connector for type DBEM
9 Integrated electronics (OBE)
10 Mating connector for type DBEME
11 Cable fastening

Valve mounting screws and subplates see page 19.

RE 29361, edition: 2013-07, Bosch Rexroth AG



16/20 DBEM(E) | Proportional pressure relief valve, pilot operated

Dimensions: Type DBEM(E) 10G
(dimensions in mm)

4 2 1 5

Y —
4 G 14, b q+-—-
N 12tiefx i
B B 3
/ S\ A I w0
X A S
G 14, | v | U =
12tief \ &3 | 3
o 1
\

‘ G1/2 ‘
234

U
} P 1 : :
G1/2 ‘12‘_ Coil and electronics
@34 il o1 freely rotatable!
- 72 - O-ring and plastic nut for coil fixation. The nut can
_ 455 | 62 _

be loosened by rotating it counterclockwise
495 (1 turn). Afterwards, the solenoid coil can be
rotated in any desired position. Subsequent fixation
applying 5+1 Nm.
- 179

1 Space required to remove the mating connector Notice!

2 Name plate The dimensions are nominal dimensions which are

3 Maximum pressure limitation subject to tolerances.

4 External pilot oil return,

separately and to the tank at zero pressure
5 Mating connector for type DBEM
6 Integrated electronics (OBE)

7 Mating connector for type DBEME
8 Cable fastening

Valve mounting screws and subplates see page 19.

Bosch Rexroth AG, RE 29361, edition: 2013-07



Proportional pressure relief valve, pilot operated | DBEM(E) 17/20

Dimensions: Type DBEM(E) 25G
(dimensions in mm)

4 2
A
~ Y
Y G1/4,
M| 12 tief
/
X A
G 1/4,
12 tief 3
™
Y
A
=l
t_* G1P wlel Coil and electronics
18 freely rotatable!
@471
o | O-ring and plastic nut for coil fixation. The nut can
| 11
72 be loosened by rotating it counterclockwise
455 | 62 (1 turn). Afterwards, the solenoid coil can be
495 rotated in any desired position. Subsequent fixation

applying 51 Nm.

Notice!
The dimensions are nominal dimensions which are
subject to tolerances.

1 Space required to remove the mating connector
2 Name plate
3 Maximum pressure limitation
4 External pilot oil return,
separately and to the tank at zero pressure
5 Mating connector for type DBEM
6 Integrated electronics (OBE)
7 Mating connector for type DBEME
8 Cable fastening

Valve mounting screws and subplates see page 19.

RE 29361, edition: 2013-07, Bosch Rexroth AG
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Dimensions: Type DBEM(E) 32G
(dimensions in mm)
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1 Space required to remove the mating connector Notice!
2 Name plate The dimensions are nominal dimensions which are
3 Maximum pressure limitation subject to tolerances.

4 External pilot oil return,
separately and to the tank at zero pressure
5 Mating connector for type DBEM
6 Integrated electronics (OBE)
7 Mating connector for type DBEME
8 Cable fastening

Valve mounting screws and subplates see page 19.
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Dimensions

Hexagon socket head cap screws (separate order)

Material number

Size 10 4x 1SO 4762 - M12 x 50 - 10.9-fIZn-240h-L | R913000283

Friction coefficient piota = 0.09 to 0.14;
Tightening torque Mg = 75 Nm +10 %

Size 25 4x 1SO 4762 - M16 x 50 - 10.9-flZn-240h-L | R913000378

Friction coefficient piota = 0.09 to 0.14;
Tightening torque My = 185 Nm +10 %

Size 32 4x hexagon socket head cap screw R913031952

DIN 912 - M18 x 50 - 10.9-fIZnnc-240h-L
Friction coefficient piota = 0.09 to 0.14;
Tightening torque My = 248 Nm +10 %

Notice: For reasons of stability, exclusively these valve mounting screws may be used. The tightening torque of the hexagon socket head cap

screws refers to the maximum operating pressure!

Subplates Data sheet Material number
Size 10, 25, 32 45064
Accessories

(not included in the delivery)

External control for type DBEM Data sheet Material number
(only standard version G24)

VT-MSPA1-1-1X/VO/... in modular design (analog) 30223

VT-VSPD-1-2X/V0/.-0-1 in Euro-card format (digital) 30523

VT-VSPA1-2-1X/V0/...in Euro-card format (analog) 30115

VT-SSPA1-1-1X/V0/0-24 as plug-in amplifier 30116

Additionally Data sheet Material number
(800 mA version G24-8)

VT-2000-5X/X/VO/... in Euro-card format 29904

VT-MSPA1-30 in modular design (analog) 30224

Mating connectors (details see page 7) Data sheet Material number
For type DBEM: Mating connectors according to DIN EN 175301-803 | 08006 R901017011

For type DBEME: Mating connectors according to DIN EN 175201-804 | 08006 R900021267 (plastic)

R900223890 (metal)

RE 29361, edition: 2013-07, Bosch Rexroth AG
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