Valves
AW Directional spool valves

Directional spool valves type SG and SP

Directional spool valves type SW, SWP and NSWP
Directional spool valves type SWR and SWS
Directional spool valves type HSRL and HSF

Manually actuated directional spool valves type DL
Proportional directional spool valves type PSL and PSV

Prop. directional spool valves type PSLF and PSVF - Manifold
mounting design

Clamping modules type NSMD2
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HYDRAULIK
On/off directional spool valves

Type Nomenclature/version Actuation Pmax Qrmax
SG, SP Directional spool valve, individual valve - Solenoid 200 ... 400 bar 12 ... 100 lpm
= Individual valve for pipe connection - Manual
= Individual manifold mounting valve - Mechanical
- Pressure-actuated
SW, SWP, NSWP Directional spool valve, individual valve - Solenoid 315 bar 12 ... 25 lpm

= For pipe connection
= Individual manifold mounting valve
Directional spool valve, valve bank
= With sub-plates
= Combination with hydraulic power packs
SWR, SWS Directional spool valve, valve bank - Solenoid 315 bar 12 ... 25 lpm
= Connected in series
= Combination with hydraulic power packs

HSRL, HSF Directional spool valve, individual valve - Electro-hydraulic up to 400 bar 80 ... 160 lpm
= Individual manifold mounting valve - Hydraulic

Directional spool valve, valve bank
= Connected in series
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Throttling directional spool valve

Type Nomenclature/version Actuation P max Qumax

DL Throttling directional spool valve, valve - Manual 250 ... 315 bar 12 ... 90 lpm
bank - Pressure
= Connected in series

Proportional directional spool valve

Type Nomenclature/version Actuation P max Qrmax

PSL, PSV Prop. directional spool valve - Manual 400 ... 420 bar Qconsumer max 3 ... 240 lpm
(Load-Sensing), valve bank - Electro-hydraulic Qpu max @approx. 300 lpm
= Connected in series - Pressure

PSLF, PSVF, SLF Prop. directional spool valve - Manual 400 ... 420 bar Qonsumer max 3 +.. 470 lpm
(Load-Sensing), individual valve - Electro-hydraulic Qepy max @approx. 1000 lpm
= Individual manifold mounting valve - Pressure
Valve bank
= With sub-plates

Valve combinations

Type Nomenclature/version Actuation P max Qrmax

NSMD Combination of directional spool valve - Solenoid 120 bar 25 lpm

and pressure-reducing valve
As individual valve
= Individual manifold mounting valve

As valve bank
= Valve banks are available with BA
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Directional spool valves

YA Directional spool valves type SG and SP

Directional spool valves type SG and SP can be supplied in 5 different sizes and

are available in two versions, either for pipe connection (SG) with and without
pressure-limiting valve, or as a manifold mounting valve (SP). They are used to control
the direction of movement of consumers such as hydrostatic motors and hydraulic
cylinders.

The sturdy design means that these valves are suitable for a wide range of applica-
tions, such as ship building or mobile hydraulics. The different actuations can also be
used for this purpose.

Features and benefits:

= Sturdy design

= Suited for maritime applications

= Various actuations

Intended applications:

= Mining machinery

= Cranes and lifting equipment
= Ship building

= Road vehicle construction

Design and order coding example

SP1 D -A
S63 E 3E -MD3/24 -120

Pressure setting pressure limiting valve [bar]
Actuation mode
Pressure limiting valve

Function = Parallel- or series connection

Nomen-
clature:

Design:

Actuation:

T8

Quax:

Directional spool valve

Individual valve for pipe connection or
manifold mounting

Solenoid
Manual

= With automatic spring return
= With detent

Mechanical

= Roller head

= Pin head

Pressure (only or combined with
manual actuation)

m  Hydraulic
= Pneumatic

200 ... 400 bar

12 ... 100 lpm

= Directional spool valves either with positive (blocked between switching positions) or

negative (slightly floating position) overlap
= SP 1 with/without check valve insert

Basic type and size  Directional spool valve SG 0 to 5, SP 1, SP 3, SP 5

Directional spool valves type SP for manifold mounting, sizes 1, 3, 5

80 | www.hawe.de | 05-2013-3.6



Function

Basic symbol Symbol
SG SP G C D E N w R Vv z u
Individual valve for Individual valve for A A A A A
pipe connection manifold mounting E i % ﬁ E 5 % % E
- - 15 0 B = -
BPBP | T F—‘ S i B e (R e
A R A “ R rn1 | n |
B'A “Rlp ﬂ
With pressure limiting g~ RITe S

valve

e
el

Symbols Z, U, X: Only size 2, 3, and 5

IRl ™
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Actuations:

Manual Solenoid Mechanical Pressure Double acting
A, AK C, CK ME, MD MU RE, RD BE, BD NE, ND NU NM KD KM
Spring Detent Roller head Pin head  Pneumatic Hydraulic Pneumatic /  Hydraulic /
return manual manual
b B
a x
Solenoid voltage: Actuation force: Control pressure:
12V DC, 24V DC, 90 ... 280 N depending Pneumatic 5 ... 10 bar
230V AC other on size Hydraulic 12 ... 20 bar

voltage on request
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General parameters and dimensions

SG with manual actuation SP with solenoid actuation
= ?
i !
i !
i !
s ] =
i !
i !
i !
w
|
P 58 o
P
E_ N = | 3 @A @ T
9% g |8 ;@@ &)
] | : R
B —
== p
: T T B
AFE™
=
I [ ]
R
T B
Qunax Operating pressure pmax [bar] Ports (BSPP)  Dimensions Mmax
[lpm] for actuation [mm] [ka]
Solenoid Mechanical  Manual/ H H1 B T
pressure
SGO0 12 200 400 400 G1/4,G3/8 59.5 151 39.5 51 0.8...1.0
SG1 20 200 400 400 G 3/8 59.5 151 39.5 51 0.8...1.0
SG2 30 315 400 400 G 3/8 max. 100.5 342 49.5 73 2.5...5.7
SG3 50 315 400 400 G1/2 max. 100.5 342  49.5 73 2.5...5.7
SG 5 100 200 315 400 G1 110 342 50 80 2.9..6.1
SP1 20 200 400 400 - 59.5 151 40 51 0.8...1,0
SP3 50 315 400 400 - 94.5 342  49.5 73 2.5...5.7
Associated technical data sheets: Similar products:
= Directional spool valves type SG, SP: D 5650/1 = Directional spool valve connected in parallel and in series
= Actuations: type SKP, SKH: D 7230
= Manual: D 6511/1 Plugs:
= Solenoid: D 7055 = With LEDs etc.: D 7163
= Mechanical: D 5870 = With economy circuit: D 7813, D 7833

= Pressure: D 6250
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Directional spool valves

yAW Directional spool valves type SW, SWP and NSWP

These directional spool valves are designed as individual valves either for pipe
connection (type SW) or for manifold mounting (type SWP, NSWP) or as valve bank
(type SWP, NSWP). Actuation is via directly acting pressure resistant single stroke
solenoids (wet armature); type NSWP may feature twin solenoids enabling two speed
rates or prop. solenoids which may be combined also with a stroke limitation. Versions
with ATEX-approval are available as well. The individual manifold mounting valves

can be combined with sub-plates enabling pipe connection plus an optional pressure
limiting valve. The valve sections type NSWP can be combined with various options
either on the pump side e.g. check valves, throttles, or orifices plus orifices or restric-
tor check valves on the consumer side.

Features and benefits:

= Compact valve banks

= Simple actuation of proportional functions

= Various versions

= Combinations with NG6 available

Intended applications:

= Machine tools - chipping (milling, drilling, turning, grinding)

= (Construction and construction materials machinery

= Offshore and marine technology

= Road vehicle construction
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Nomen-
clature:

Design:

Actuation:

Praxt

Qunax:

Directional spool valve

Individual valve for pipe connection
Individual manifold mounting valve
Valve bank with sub-plates

Combination with hydraulic power packs

Solenoid
315 bar

12 ... 25 lpm



Design and order coding example

NSWP2 G /M /R /ABR1,0 /50 /G24 -3/8

Indiv. connection block  For direct installation in the pipe work, ports G 3/8
(BSPP) (type NSWP and SWP2),
with/without check valve (manually or tool adjustable)
between P and R (type SWP1)

Voltage of the actuation solenoids 12V DC, 24V DC, 110V AC, 230V AC
= Solenoids with various plug versions
Pressure switch or pressure gauge at A or B
Additional elements at A and/or B Restrictor check valve or orifice
Additional elements at P Check valve or orifice

Solenoid version . o /0FF-solenoid (pms = 315 bar)
= Solenoid with detent
= Prop. solenoid with/without stroke limitation (limiting Qmax)
= Double solenoid (two speed rates)
= Solenoid version conforming ATEX (pmax = 210 bar)

Function = Indiv. valve with check valve or orifice in gallery P and/or check valve in gallery R (type SWP)
= Indiv. valve with 6/2-way function

Basic type, size  Directional spool valve SW, SWP size 1 and 2
NSWP size 2, connection hole pattern NG 6 (CETOP)
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Function

Sub-plate for pipe connection

- 1/4 S(R) -3/8
B —Hl e B - P
A @ A R
| | -
[ T«
Sub-plate with pressure limiting valve? Sub-plate?

1)  Only for type SWP 1
2) Only for type NSWP and SWP 2

Valve sections

Basic symbols

Symbol

Individual valve

May be connected either in parallel or in series within a valve bank

SwW SWP / NSWP G D E 0 c? N B w K Q R u?
a
P
b
Only connected in series within a valve bank (only type Spool valves suited for prop.
SW1) actuation

3) Only for type SWR 1
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General parameters and dimensions

SWP/NSWP2

50 ~91

Tﬁ ;h' Sub-plate Pressure limiting valve
ME I N

| 1] i P
Nl i e i
~81 B ~81
Qnax Prmax Ports Dimensions m
[lpm] [bar] (BSPP) [mm] [ka]
H B T Individual Sub-plate
directional
spool valve
SW/SWP 1 12 315 G 1/4 77 ... 90 40 40 ... 44 1.1...1.5 0.6 ... 0.7
SW/SWP 2 25 315 G3/8,G1/4 78 ...-82.5 60...70 40 ... 45 1.1...2.4 approx. 0.8
NSWP2 NG 6
Circuit example:
BA2-A5 -NSWP2G/M/03/NZP16V/PQ20/0
-NSWP2G/M/R/B1,0
-NSWP2K/M/20/0
-NSWP2K/M/20/NZP16Q33/0
-2-L24
&
A P R B
- |
= am [T b ] |-
| ‘ X X3 Sk
A \— — P T B A P R B A P R B A M P T B| [R1 P
I | | 1 1 I 1 )| ] R
(S SmE 5 5 i
R P Iw, Im - In, Im - In, Im - Im, Im -
Combinable products: Similar products:
= Valve bank type BA: Page 34 = Valve banks type SWR and SWS: Page 88
= Intermediate plate type NZP: D 7788 Z = Clamping modules type NSMD: Page 116D 7787
= 6/2-way directional valve: Sk 7951-3-6/2
Associated technical data sheets: See also section “Devices for special applications”:
= Directional spool valves type SW: D 7451 - Industrial trucks
= Directional spool valves type SWP: D 7451 P - Devices for explosion hazardous areas, conforming ATEX
= Directional spool valves type SWR: D 7451 R - Proportional valves

= Directional spool valves type NSWP: D 7451 N

Plugs:
= With LEDs etc.: D 7163
= With economy circuit: D 7813, D 7833
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Directional spool valves

rAW Directional spool valves type SWR and SWS

These directional spool valves are designed as valve bank. Actuation is via directly
acting pressure resistant single stroke solenoids (wet armature); type SWS may be
controlled also via twin solenoids enabling two speed rates or via prop. solenoids
optionally with a stroke limitation. Versions with ATEX-approval are available as well.
The valve sections consist of an end plate and a connection block (for pipe
connection) or an adapter plate (for direct mounting to the hydraulic power packs),
held together by a tension rod.

With type SWS, the valve sections can be fitted with additional functions, such as
double check valves, load-holding valves or precharge valves etc., in ancillary blocks
on the consumer side. It is also possible to integrate a check valve, throttle, orifice or
pressure compensator on the pump side. The directional spool valves are primarily used
in mobile hydraulics.

Features and benefits:

= Combination with lifting modules available (for fork lifts)

= Proportional movements can be controlled independently from the load

= Wide range of ancillary blocks

= Compact

Intended applications:

= Material handling (industrial trucks etc.)

= Wind turbines

= Construction and construction materials machinery

= Handling and assembly technology (industrial robots etc.)
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Nomen-
clature:

Design:

Actuation:

Pmaxs

Qmax:

Directional spool valve

Valve bank
Combination with hydraulic power packs

Solenoid
315 bar

12 ... 25 lpm



Design and order coding example

SWR1 A-6/230 -GG -1 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
= Solenoids with various plug versions
End plate = Additional ports P and/or R (P can be blocked)

= Idle circulation valve (ON/OFF, proportional)
= End spool valve

Valve sections = Directional spool valve
= Additional options for the valve sections:
= QOptions upstream (orifice, flow controller)
= (Consumer-side additional functions in ancillary block, e.g. double check valves, shock valves
(load-holding valves etc.)

Connection block/adapter plate

Pressure limiting valve (for pipe connection)

= For direct mounting at compact hydraulic power packs (type HK, HC, MP)

= For direct mounting at hydraulic power packs type R

= Idle circulation valve

= 3-way flow controller

= Adapter plates with optional connection of a pressure switch type DG3.. for gallery P

Basic type, size  Type SWR 1 and SWS 2
Type SWC 1 for direct mounting at compact hydraulic power packs type KA, HC, MP, HK
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Function
Connection blocks:
A6 F/D
]
] f
=i |

P

"R
With tool adjustable pressure limiting valve For direct mounting onto hydraulic power
(for pipe connection) packs (type KA, HC, MP, HK)

Valve sections:

Basic symbol Symbol
SWR 1 SWS 2

E 0 C N B w K Q R U

G D
/J/ Ancillary block with additional
function (consumer-side)

‘ Only connected in series within a Spool valves suited for prop. actuation
Actuation valve bank

o

! L F H S Y G
I \L //T (Additionlzl ;unction

L : @/\[T | pumpside

——
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Ancillary block type SWS 2 with additional functions (consumer side):

Releasable check valve Shock valve Sequence valve Over center valve

A

I
¥

|

|

End plates:
SWR 1/SWS 2

o)
(R)
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General parameters and dimensions

SWR 1, SWS 2
] ]
O|I%7= T
)
il 2
N
Connection block Valve sections End plate
[ b | ' [ b | 0
ﬂ:
. : ' =
| | ol
I I .
b
T P |
D' D @*
@ @ @
Ol | 9
it qlmi
| |
T T 0
' ' q_
©
T R sl O T l
: [T ==
Qmax Pmax Ports Dimensions Mumax
[tpm] [bar] [mm] [kal
H B T Individual Connection block
section
SWR 1 12 315 G1/4 77 - 90 40 40 1.1-1.5 0.6 - 0.7
SWS 2 25 315 G3/8,G1/4 78 - 82.5 60 40 1.1-2.4 approx. 0.8
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HYDRAULIK
Circuit example:

SWS2A7/200 - G/M/2/2 RH - G 10/MPF/DW/2 AL B 7/180 BLC 4/140 - E/M/R/2 AN100 BN 100-1-G 24
Valve bank 1. Valve section 2. Valve section flow pattern G with prop. 3. Valve section flow pattern E with solenoid
type SWS, size flow pattern G with solenoid actuation (MP) and stroke limitation  actuation, check valve in gallery P, ancillary
2, connection solenoid actuation, for A and B (FAB), max. flow for ports A and block featuring shock and suction valves for
block with no additional B is 10 lpm, flow control in gallery P of the ports A and B (both factory set to 100 bar),
pressure limiting function in gallery basic valve body (DW), ancillary block with over standard end plate. All solenoids 24V DC
valve (manually P, with ancillary center valves (factory set to A = 180 bar and B
adjustable, factory block featuring = 140 bar)
set to 200 bar) releasable check
valves for ports A
and B
A B A
r
| [oo]  pALth
I [ S e S
I I | |
I p | /MPFA | A |
| o | | o |
I I | |
| H | |
I 1 | |
_‘ b | : : b b
r . M -1 /vprs | M
M
q_ﬁ | | L__;%@ | |
P I /2 I 7ow| | R | (P)
I__R_J____J____J____JI_I(R)
Associated technical data sheets: Suitable plugs:
= Directional spool valve banks type SWR: D 7451 R = With LEDs etc.: D 7163
= Directional spool valve banks type SWS: D 7951 = With economy circuit: D 7813, D 7833
Suited products for combination: See also chapter "Equipment for special applications":
= Pressure switches type DG3..., DG5.E: Page 266 - Forklift trucks and lifting equipment

- Mobile hydraulics
- Devices for explosive environments (ATEX-compliant)
- Proportional valves
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Directional spool valves

Directional spool valves type HSRL and HSF

The directional spool valves are available as individual valve for pipe connection (type
HSL), manifold mounting (type HSF) or as valve banks (type HSR). These valves are
utilized to control the direction of movement of hydraulic consumers. All of them

are indirectly electro-hydraulically actuated. The control fluid demand is either taken
internally from the main circuit or fed externally from a separate control oil circuit.
Harsh switching operations and the risk of decompression surges, particularly in the
event of high pressure and large consumer volumes, can be avoided (except with HSRL
3) by using adjustable thread type throttles (adjustable response time).

Standard connection blocks or connection blocks with an idle circulation valve, a
pressure-limiting valve and integrated pressure-reducing valve are available for series
connection. With the HSRL 3 version it is also possible to arbitrarily select different

pressure levels.

Features and benefits:
= Soft shifting of high flow

) : . Nomen- Directional spool valve
= Suitable for high pressures due to steel housing clature:

= Hydraulic pilot actuation via compact twin solenoids

. - Design: Individual manifold mounting valve
= \ersions conforming ATEX Valve bank in series connection
Intended applications: Actuation:  Electro-hydraulic
= Mining equipment (incl. oil exploration) Hydraulic
= Cranes, lifting-lowering devices Prmaxt 400 bar
= Construction and construction materials machinery

Qmax: 80 ... 160 lpm

= Material handling (forklift trucks etc.)

Design and order coding example

HSRL3 /C321 -DD -1 -G24 -300

Pressure setting pressure limiting valve [bar]

Solenoid voltage 12V DC, 24V DC, 98V DC, 205V DC, 110V AC, 230V AC,
at HSRL: Solenoid conforming ATEX

End plate  Internal or external control oil return
Valve sections  With/without adjustable switching speed
Connection block = With/without pressure limiting valve (tool or manually adjustable)

= Internal or external control oil supply (max. 160 bar)
= Type HSRL: Ancillary blocks to the connection block with various pressure stages

Basic type and size  Type HSF: Manifold mounting
Type HSRL: Size 3 directional spool valve bank
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Function
Connection blocks (HSRL):
Cc321

: EM21 DS 1,0 I

|

M1
| |
|
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With internal control oil supply picked up
from P gallery, idle circulation valve and pressure-limiting valve,

optional ancillary blocks for
three additional pressure stages

Valve sections:

Basic symbol Symbol

-
|

I

2)
e

Manifold Valve All symbols are also available with adjustable response time (not for type HSRL 3)

mounting section
valve

End plates:

HSRL
1

EEE |

Z)—

O
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General parameters and dimensions

HSF

hii- B <t

HSRL 3
Connection block with ancillary block

‘ Valve sections

pack |

'hlglrt"hlgﬁ'

L
|
;

100
[i

70.5 63 49.5
End plate
Qmax Pmax Peontr. Ports (BSPP) Dimensions m
[l/min] [bar] [bar] [mm] [ka]
A, B, PR M X,Z H B T Individual spool valve Connection block
or valve section
HSF 3 137 59 126
HSRL 3 see illustration 2.0 1.7 ... 4.0
HSF 4 157 70 184
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Circuit example:
HSRL 3/C322/1D200 2D100 - DG - 1 - G 24

HYDRAULIK

Size 3 valve bank type HSRL, connection block with integrated pressure-reducing valve, idle circulation valve, pilot-controlled pressure-
limiting valve, main pressure-limiting valve factory set to 200 bar, second pressure stage set to 100 bar, two valve sections with the
symbols D and G and a standard end plate, solenoid voltage 24V DC

- — — — — — — —

- ———— — —

=
| e

i e
_|___ _
o

_= . _AB
| i cu;]os 1.0 : | —|_ —|_ —‘
! -7
N ] o
| ol T | T
| : : %::i | :
e AM1-20 |
|>I<08:r Lﬁ—\l Jf-% |
g“: “““ It X
& o !
R Bl i
I | [
NoLL : L
| i [
s T

Associated technical data sheets::

= Directional spool valve type HSR: D 7493

= Directional spool valve type HSRL: Sk 7493 RL
= Directional spool valve type HSF: D 7493 E

= Directional spool valve type HSL: D 7493 L

Plugs:
= With LEDs etc.: D 7163

= With economy circuit: D 7813, D 7833
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Directional spool valves

YA Manually actuated directional spool valves type DL

The directional spool valve bank type DL is used for smooth manual measuring for
general hydraulic systems with single and double-acting consumers as well as station-
ary and mobile lifting devices.

This measuring process is caused by the bypass pump venting line gradually closing
and the consumer line simultaneously opening. The movement begins when the
throttling effect in the bypass channel causes the pressure to reach the consumer
level.

The DLS directional spool valves are designed for industrial trucks (forklift trucks).
The primary function (hydraulic cylinder) is therefore integrated into the connection
block. A version with a priority flow divider in the connection block is also available.
Different additional functions for the valve sections (e.g. shock valves) extend the
range of possible applications.

Features and benefits:

= Compact design with up to 10 sections

= Various actuations for manual actuation

= Simple pressure reduction in downstream sections using intermediate plates

= Combinations possible for controlling lifting devices

Intended applications:
= Material handling technology (forklift trucks etc.)

= Machines for agricultural and forestry purposes Nomen- Throttling directional spool valve
= Construction and construction materials machinery clature:
= Road vehicle construction Design: Valve bank, featuring integrated by-pass

idle pump circulation

Actuation: Manual:
m  Spring return, detent
Pressure:
= Pneumatic

D8 250 ... 315 bar

Quax: 12 ... 90 lpm
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Design and order coding example

DL3 1 -3 -GGD -B/E1 -2 -210

Pressure specification [bar]
End plate

Actuation, mounting

Valve sections = Directional spool valve

= Valve section options:

= Secondary pressure limiting valve for consumer port A or B or A and B

= Intermediate plate with pressure-limiting valve for all downstream valve sections

= Lock-out circuit for all downstream consumers

= Additional functions on the pump side (orifice, 2-way flow control valve)

= Additional functions on the consumer side in the ancillary block (e.g. double check valves,
shock valves, load-holding valves etc.) (size 3)

= Reducing intermediate plate (size 3 into 2) with 3-way flow control valve

Port size G 1/4, G 3/8, G 1/2 (BSPP)

Connection block =

With/without pressure limiting valve

With priority flow divider (e.g. for hydraulic steering circuit)
With shock valve

With drop-rate braking valve

Basic type, size  Type DL, type DLS for industrial trucks (e.g. fork lifts), type DLSR for variable displacement pumps, size 1 to 4

Function

Connection blocks:

DL .5 DL .1
1 I 1 1
M M
1 I 1 1
1 R I 1 1
Al R
P P

Without pressure-limiting valve

With pressure-limiting valve
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Valve sections:

Basic symbol Symbol
Gand B D E N R A P
A B [ [ [ [ [ ] ]
| %:[[ | < ><] ><] ><] L] N L
| | —— ] ] ] — ] ]
H H = H H H H H H HH H H
o i S = = i A Hp H
H H H H H H H H = H H =
! . ! | — || — H — H
1 = = = —=] H =

Reduced internal leakage due
to reduced spool valve play

Versions of valve sections:

= Additional function on the pump side (orifice, 2-way flow control valve)

= Valve sections for size 3 with consumer-side additional functions in ancillary block
(e.g. double check valves, shock valves, load-holding valves etc.)

= Reducing intermediate plate (size 3 into 2) with 3-way flow control valve

= Valve section with lock-out circuit for all downstream consumers

= Size 4 also available without check valve in P

= Manual operation with spring return for switching position “a” and detent for switching position “b”

= Manual operation with detent in both switching positions

= Manual operation with combinations of contact switch, switch cam and switch carrier

= Manual operation with different mounting directions

= Manual operation with closed lever housing for sizes 3 and 4

= Pneumatic operation for sizes 3 and 4

= Displacement transducer or contact switch at the valve spool
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Additional options for the valve sections:
Example: DL 21-1-GDD G71 GG-B/E1-2-180

Example: DL 21-2-GG X5 D-B/E1-2-210

A B

E | (R)

_:| (P)

Secondary pressure-limiting valve at
consumer port A or B, or A and B

End plates:
2

o
{(P)

o

Intermediate plate with pressure-limiting valve
for all downstream valve sections

[

R
Standard end plate with port R

T

R

L

End plate for subsequent
connection of a DL
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General parameters and dimensions

Example circuit:

DL 21-2-G D G71 N-B/E1-2-180

Size 2 DL directional spool valve with pressure-limiting valve (set to 180 bar), size 2 ports with G 3/8 tapped ports, symbols G, D, G,
N; symbol G with pressure-limiting valve in port A (coding 71), valve sections with manual operation B (series with hand lever) and
mounting type E1 (ports A, B are directed towards the front, valve spool is pushed into the housing for switching position “a”), valve
bank with end plate 2 (coding 2)

Symbol
AlB
AllB Al|B. E:'M B[
e gy [ —
'_
M 0 T I e R P I
' LL Hh— b H— LL o H— L —
i H = H H
L H gy L L
! = B = B
R
P N N B N Rl__l
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Associated technical data sheets:
Directional spool valves type DL: D 7260

HYDRAULIK
I | I I I
I | I I I
Druckbegrenzungs-
ventil
I | I I I
T
I | I I I
I
d SloffSefqef¢e
| Mm
1 11 Bl ANB|l ANB] A E
] B dee| B 4 B &
_ @<_ = p
i B & NAl ANAl ANA
© 1 A v .%ﬁ*. .%ﬁ*. j’tﬁ‘ D
_FE%' =N =N =N A=
max.
T 31.5 B
1T
1
T~ |~ Endplate
Valve sections
Connection block
Qumax Prmax Tapped ports Dimensions m
[lpm] [bar] [mm] [kg]
Characteris- A, B H,P, R H B T
tic value
DL1 12...16 315 1 G 1/4 G1/4 approx. 192 31,5 45 0,5
DL 2 20 ... 30 315 1 G1/4 G 3/8 approx. 278 34,5 50 0,85
2 G3/8 G3/8
DL 3 30 ... 60 250 2 G3/8 G1/2 approx. 351 39,5 60 1,4
3 G1/2 G1/2
DL 4 90 250 3 G1/2 G 3/4 approx. 368 39,5 70 1,8

See also section “Devices for special applications”:
- Industrial trucks
- Hydraulic for mobile applications
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Directional spool valves

YAW Proportional directional spool valves type PSL and PSV

The directional spool valve bank in series design is available in three sizes in type
PSL for constant delivery pump systems and type PSV for variable displacement pump
systems (pressure/flow controller). It is intended for load-independent, continuous
control of the movement speed of hydraulic consumers. Several consumers can be
operated simultaneously and independently from each other. The application area

of this valve type is mostly in mobile hydraulics (e.g. crane control). Being able to
select different maximum volumetric flows for consumer ports A and B as well as

the option to use various additional functions (e.g. secondary pressure limitation,
function deactivation, in the basic valve, in intermediate plates and ancillary blocks)
guarantees optimal adaptation to the respective control tasks.

Features and benefits:

= One product for various control functions and volume quantities

= Energy-saving Closed-Center systems

= Compact and lightweight design

= Modular system with wide range of design variants

Intended applications:

= (Construction/construction material machinery
= Mining machinery (incl. oil production)

= Cranes and lifting equipment

= Machines for forestry and agricultural purposes

Nomencla- Prop. directional spool valves as per
ture: load-sensing principle

Version: Valve bank in series connection
Actuation: Manual

= Return spring
m  Detent

Electro-hydraulic
Pressure-actuated

= Hydraulic
= Pneumatic

Prmax 400 ... 420 bar
Qunax. consumert |3 +o0 240/ lpm

Qpu maxt approx. 300 lpm
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Design and order coding example

PSL41F /380 -3 - A2J40/40/EA/3 -E4 -G24

Solenoid voltage

12V DC, 24V DC

= Actuated via prop. amplifier or PLVC
= Solenoids with various plug versions
= Explosion proof solenoids

End plates
Valve sections with actuation
Size

Connection block = Ports BSPP or UNF (SAE-12)

= Pressure limiting valve (piloted main pressure limiting valve)
= Suited for both constant and variable displacement pump systems (type PSM)

Basic type  Type PSL (hydraulic oil supply by constant pump), sizes 2, 3 and 5
Type PSV (hydraulic oil supply by control pump), sizes 2, 3 and 5
Type HMPL (hydraulic oil supply by constant pump) for industrial trucks, sizes 2 and 3
Type HMPV (hydraulic oil supply by control pump) for industrial trucks, sizes 2 and 3
Function

Connection blocks:

PSL PSV HMPL (HMPV)
Pilot pressure Z. H
reducing valve — ’ - - - - |
z. ™Y o —_———t———
\ - M | | ‘I !
AT L |
I | | |
' é_ | ' | | N I
| o i |
l | | peo2 | |
| [ | | - |
Ls ! \ | | | ,
- o i |
e [ S
Emﬂh H—}'___'E' PEOT |
- A e
2/2-way ——— I 3
solenoid valve LS P R ’ L_____}_l _ I
P M LS R

Connection block for constant delivery pump Connection block for control pump systems
systems with incorporated 3-way controller  with or without pressure-limiting valve
and pressure-limiting valve

Additional versions of connection blocks:

= 2/2-way solenoid valve for randomly switching the pump direction

= Additional damping option of the 3-way/pump controller

= Additional isolation valve to minimise the pump direction resistance

= Version with additional shut-off valve for the pump line, can be switched randomly
= Proportionally adjustable pressure limitation

Connection block for constant delivery pump
with incorporated proportional seated valve
for lifting and lowering
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Valve sections:

Basic symbols Switching symbol

L M F H J B R 0 G
b I~ i I~ e I~ I~ e I~ H
] —— — - | | | =] x|
B—O—(P) H H e H H 0 H H S H H M H
ERd H H H —_— H H o b=t H H
Al |(R) || || || || || || || || ||
a ] ] ] ] S < 5] S LA

Versions of valve sections:

= Load pressure signal outputs at A, B; A and B together

= 3/3 directional spool valve with 2-way input and output
controller

= \ersion with and without 2-way input controller

= Function deactivation feature

= Secondary pressure-limiting valves (can be selected for A
and/or B)

= Prop. Pressure limitation of individual functions

Additional functions in the ancillary block:

= Shock and servo-suction valves

= Load-holding valves

= Differential circuits

= Check valves with release, no leakage

= Floating and block functions can be switched

= Proportional seated valves as per D 7490/1 for lifting and
lowering using plunger cylinders

= Version with ancillary blocks -A B
= Intermediate plates for various additional functions r % o—_‘
= Combination of various sizes possible in one valve bank iy _— é X
= \Version with ATEX magnet for use in explosive
environments
= Version with explosion-proof, intrinsically safe | |
magnets for mining applications -
(=
AB | b ] |
] s |
| O A 1 |
R B = S HH |
5 | ' ! i_ ] | |
L 9 =
O LEE S N I
=il é | N
L S |
| _‘:_'Ot_-H _: i e ) gy
i‘ —_lT | I_T _____ ____I
L | :
1 | i | L,\d:jl—-l | [ -
I |
LS | | |
B 0 i I
S !
R ———— 1
Characteristic values for max. volumetric flows:
QA, B
Size 2 3 6 10 16 25 40
Size 3 3 6 10 16 25 40 63 80
Size 5 16 25 40 63 80 120 160

= Characteristic value corresponds to the max. volumetric flow [lpm] of input controller versions at the

consumer ports A and/or B
= Volumetric flows for A and/or B can be selected separately

= Increasing the control pressure enables 60 lpm (size 2), 120 lpm (size 3)

and 240 lpm (size 5) per consumer port side.

= Versions with 2-way input controller and check valve function
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Actuations:

Basic type Brief description Switching symbol (example)
A Manual actuation "]]jV
C Detent (continuous) p
K Manual actuation via mechanical joystick
E Electro-hydraulic actuation |
EA in combination with manual actuation P
CAN: Actuation variant with direct CAN actuation Combination of electro-hydraulic and manual
H, P Hydraulic and pneumatic actuation actuation
HA, PA in combination with manual actuation
HEA Combination of H, E and A actuation

Intermediate plates:
= Electrically or hydraulically actuated shut-off valve for all downstream consumers

= With pressure-limiting valve for limiting the operating pressure of all downstream valves
= For random switchable reduction of the volumetric flow of all downstream consumers
= Priority module, size 3

End plates:

E1

E2

LS\| IT

T
AN
L

Efﬁ

Standard end plate With additional Y-port for LS-input signal

Additional versions of end plates:
= End plate with internal leakage oil routing (no T gallery)
= End plates with additional P and R gallery
= Adapter plate to combine size 5 and 3 (coding ZPL 53), size 5 and 2
(coding ZPL 52) and size 3 and 2 (coding ZPL 32)
= End plate with integrated connection block function for dual-pump/dual-circuit systems
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General parameters and dimensions

PSL

 —t
o=
T

157 |@%e )@
%féﬁx /T!@ @A N @A
33|

—— o <[] ~®
H1

HH
// End plate
T
B Valve sections
Connection block
Flow Oper. Ports (BSPP) Dimensions m
[lpm] pressure [mm] [kl
[bar]
Qrnax qu max Pmax P, R A, B H H1 B T Per valve
section?
PSL/PSV2 3..54 80 420 G1/2, G 3/8, approx. approx. 40 60 1.8...2.9
3/4-16 UNF-2B 3/4-16 UNF-2B 272 150
PSL/PSV3 3..120 200 420 G1/2,G63/4,G61, G1/2,G3/4, approx. approx. 50 80 3.3...4.1
11/16-12 UNF-2B 7/8-14 UNF-2B 364 195
PSL/PSV5 16 ... 240 300 400 G1,G11/4, G1, approx. approx. 62.5 100 3.7 ... 4.5

15/8-12 UN-2B 5/16-12 UNF-2B 400 224

1) Dep. on actuation and additional functions
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Exa

mple circuit:

PSL 41/350 - 3

HYDRAULIK

-32 3 25/16 A300 F1/EA -E2-G24
-42 0 80/63 C250/EA

-42 3 63/63 A100 B120 F3/EA

-31 L 40/16/A

Typ

e PSL valve bank for constant pump

systems
Connection block:

Coding for thread size

(here 4 =G 3/4)

Coding for pilot pressure-reducing
valve (here 1)

Coding for set pressure at pressure-
limiting valve (here 350 bar)

Size: 3

1. Valve section: (exemplary for all subsequent valve sections): End plate:
- Directional spool valve block with coding for consumer connection size - Coding for end plate (here
(here 3 =G 1/2) E2)
- Coding for the type of directional spool valve block (here 2) - Coding for 24V DC solenoid
- Switching symbol (here J) voltage (here G24)
- Coding for max. consumer volumetric flow to ports A and B (here 25 and
16 lpm)

- Coding of additional functions (here A 300; secondary pressure-limiting
valve at port A set to 300 bar, function deactivated for port A (here F1))
- Coding for actuation type (here EA)

| b0
1 | '-|_ E 1 1
| '-1_é__| g
i | ‘t_'-H
i L ETIL
il | Sad il i
1 | 1 IY
WS
| 1 _ N R S
T . = 4£_—— == ==—=—d== T.:‘_———‘
T s - —— |
P
Suited products for combination:
= Type LHT, LHDV load-holding valves: Page 212
= Type KFB hydraulic joystick: D 6600, D 6600-01
Additional electronic components
= Type EJ joystick: D 7844
= Type EVIM2, EV1D1 and EV22K2 prop. amplifier (module): D 7831/1
= Programmable logic valve control type PLVC: Page 278
= See "Electronics" section Page 274
Associated technical data sheets: See also section "Devices for special applications":

Type PSL/PSV prop. directional spool valves,

size 2: D 7700-2

Type PSL/PSV, size 3: D 7700-3
Type PSL/PSV, size 5: D 7700-5

Mobile hydraulics
- Devices for explosive environments (ATEX-compliant)
Proportional valves

Type PSL/PSV prop. directional spool valves
with direct CAN actuation: D 7700 CAN
Type HMPL/HMPV connection blocks

Sizes 2 and 3: D 7700 H
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Directional spool valves

Prop. directional spool valves type PSLF and PSVF - Manifold mounting
design

The directional spool valve bank type PSLF/PSVF consists of valve sections attached
via manifolds. Type PSLF is designed for constant delivery pump systems (pressure/
flow controller) whereas the type PSVF is for variable displacement pump systems.
Both are available in two sizes. They serve to control the direction of motion and
provide infinite control of the speed of motion of hydraulic consumers regardless of
their load. Several consumers may be operated simultaneously and independently of
each other. The main field of application is mobile hydraulics (e.g. boom controls of
concrete pumps etc.). Main advantage against type PSL/PSV is simplified servicing as
individual valve sections can be replaced easily. The main field of application is mobile
hydraulics (e.g. crane controls etc.).

Being able to select different maximum volumetric flows for consumer ports A and B,
as well as the option to use various additional functions (e.g. function deactivation)
guarantees optimal adaptation to the respective control tasks.

Features and benefits: Nomen- Prop. directional spool valve acc. to the
= Max. flow 1000 lpm at 420 bar clature: Load-Sensing principle
= Rear side ports for easy access to valves, even in small installation spaces Design: Individual manifold mounting valve
= Flange construction can be combined across all sizes with fast valve replacement Valve bank via individual manifold
= Simultaneous operation of several functions at full speed mounting valves
Intended applications: e B )
. . . e . = Return spring
= Construction machinery and machines for building materials = Detent
= Crane and lifting equipment Electro-hydrautic
= Offshore and marine technology Pressure

= Hydraulic

= Mining machinery -
= Pneumatic

Pmax 400 ... 420 bar
Quax. consumer: 3 +.. 470 lpm

Qpu maxt approx. 1000 lpm

Design and order coding example

PSLF A1/380/4 -3 -A2J40/40/EA/3 -E2 -G24

Solenoid voltage 12V DC, 24V DC

= Operated using a proportional amplifier or PLVC
= Magnets with different plug versions
= Explosion-proof magnets

End plates
Valve sections with actuation
Size
Connection block = Port G or UNF (SAE-12)
= Pressure-limiting valve (pilot-controlled main pressure-limiting valve) in connection block

Basic type  Type PSLF (supply via constant pump),
Type PSVF (supply via variable displacement pump),
size 3, 5and 7
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Function

Connection blocks:

PSLF PSVF
M S M LS A
i — i —
E:
— L
iy [ -

T
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Piloting pressure reducing valve
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Connection block for constant delivery Connection block for variable displacement
pump systems with incorporated 3-way pump systems with or without
flow controller and pressure limiting valve pressure limiting valve

Additional versions of connection blocks:
= 2/2-way solenoid actuated directional valve for arbitrary idle pump circulation
= Additional damping of the 3-way flow controller or pump controller

Valve sections:

Basic symbol Symbol
L M F H J B R 0 G
a >< > > > > > >« >< e
B— 0 —(P) H H H l~—| =] H H H |==] H H
4Y E H H =~ H H H H H N H H —TE H
Al |(R) || || ] || || ] || || ||
b ] ] ] ] = = = = na

Versions of valve sections:

= Load pressure signal outputs at A, B; A and B together

= Version with and without 2-way input controller

= Function deactivation

= Secondary pressure-limiting valves (can be individually selected for A and/or B)
= Prop. pressure limitation of individual functions

= Sub-plates with different additional functions

= Combination of various sizes possible in one valve bank

= Version with ATEX magnet for use in explosive areas

= Version with explosion-proof, intrinsically safe magnets for mining applications
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Coding for max. consumer flow:

Size 3
Size 5
Size 7

25 40 63 80
80 120 160
400

= (Characteristic value corresponds to the max. volumetric flow (lpm) at the consumer ports A or B
for the version with input controller

= Volumetric flows for A and/or B can be selected individually
= Increasing the control pressure enables 60 lpm (size 2), 120 lpm (size 3)

and 240 lpm (size 5) per consumer port side.

= Version with 2-way input controller and check valve function

Actuations:

Basic type  Brief description Symbol (example)
A Manual actuation |

C Detent (stepless) I I

E Electro-hydraulic actuation

EA in combination with manual actuation

H, P Hydraulic and pneumatic actuation .

HA, PA in combination with manual actuation -

HEA Combination of actuation H, E, and A 1—‘;[0
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End plates:

E1l E2

1 1 1 IY

-

| LI
R~ I
S S
f7E F=
LS
End plate (std. ) With additional Y-port for LS-input signal

Additional versions of end plates:

= End plate with internal drain line (without T-port)

= End plates with an additional port R

= Adapter plate enabling combination of size 5 with size 3 (coding ZPL 53)
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General parameters and dimensions

PSVF

T
i
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End plate
Valve sections
Connection block
Flow Oper. Ports (BSPP) Dimensions m
[tpm] pressure [mm] [kq]
[bar]
Qmax QPU max pmax P, R A, B H1 B 1) 2)
PSLF/PSVF3 3-120 200 420 G 3/4, G1/2,G3/4,  approx. 50 3.3...4.166 ...
11/16-12 UN-2B 7/8-14 UNF-2B 195 7.6
PSLF/PSVF 5 16 - 210 350 400 G1,G11/4, G1, approx. 62.5 3.7 ...4.5 10.9 ... 16.3
SAE 11/2 SAE 11/2 224
PSLF/PSVF 7 120 - 500 1000 400 G11/2, G11/4, approx. 106 13 23
SAE 11/2 SAE 1 305

1)  Per valve section depending on actuation and additional functions
2)  Pervalve section complete with manifold
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HYDRAULIK
Example circuit:

PSVF A1/380/4-3 - A2 J 40/40 A200 B200 /E /3 AN210 BN210 -E1-G24
- A2 1 80/40 A280 B130 /E /3 AN290 BN140
-A2125/16 [EA /3

Valve bank type PSVF for variable displacement 1. Valve section: (exemplary for all subsequent valve sections): End plate:
pump system
Connection block:

- Directional spool valve block with coding for flange construction (here - Coding for end plate (here

A) E1)
- Coding for flange construction (here A.) - Coding for basic function of the directional spool valve block (here 2) - Coding for solenoid voltage
- Coding for pilot pressure-reducing valve - Symbol (here J) 24V DC (here G24)
(here 1) - Coding for max. consumer volumetric flow at port A and B (here 40
- Coding for set pressure at pressure-limiting and 40 lpm)
valve (here 380 bar) - Coding of additional functions (here A 200 B 200; secondary pressure-

- Coding for thread size of sub-plate (here /4 limiting valve at port A and B set to 200 bar)
=G 3/4) - Coding for the actuation type (here E = electrical-hydraulic)
Size: 3 - Coding for sub-plate (here 3AN210 BN210, G 1/2 with shock and
servo-suction valve)
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Suited products for combination:
= load-holding valves type LHT, LHDV: Page 212
= Hydraulic joystick type KFB: D 6600-01

Electronic accessory components

= Joystick type EJ: D 7844

= Prop. amplifier (module) type EVIM2, EV1D1 and EV22K2: D 7831, D 7817/1, D 7831 D
= Programmable logic valve control type PLVC: Page 278

= see “Electronics” section Page 274

Associated technical data sheets: See also chapter "Equipment for special applications"
= Prop. directional spool valve type PSLF/PSVF - Mobile hydraulics

size 3, 5: D 7700-F - Devices for explosive areas
= Prop. directional spool valve type PSLF/PSVF (ATEX-compliant)

size 7: D 7700-7F - Proportional valves
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Directional spool valve

m Clamping modules type NSMD2

The clamping modules type NSMD2 are used to actuate power-operated clamping
devices such as hydraulically actuated hollow or solid clamping cylinders for automat-
ic lathes. They are available as manifold mounting valves with a standard connection
diagram according to DIN 24340-A6. The clamp/release functions of the clamping
cylinder, pressure control and, if required, the electrical pressure monitoring are
combined in one device. The clamping pressure at the consumer side A or A and B
and the pressure switch can be adjusted simultaneously with a manual, mechani-

cal or electro-proportional adjustment device. A special safety circuit monitors the
switching position of the valve. 4/3- or 4/2-way directional functions with spring-
centred actuation, the latter also with detent actuation, allows for adjustment to the
respective application.

The throttling options in the spool end position as well as the rapid and creeping

movements are available as an additional function for one or both consumer ports.

Features and benefits:

Nomen- Valve combination consisting of:
= Directional valve, pressure-reducing valve and pressure switch in one device clature: = Directional spool valve (4/3-, 4/2-way
= Adjustment of pressure-reducing valve and pressure switch with an adjustment function)

= Pressure reducing valve with tracked

device .
pressure switch

(manual or electro-proportional)
= The controlled pressure is picked up directly at the consumer port Design: Individual valve for sub-plate mounting
. . . . Valve banks with sub-plates type BA are
= Valve with connection diagram according to DIN 24340-A4 ( P P

available)
Intended applications: Actuation:  Solenoid
= Machine tools (cutting)
= Machine tools (non-cutting) - forming and cutting Prasi 120 bar
= Handling and mounting technology (industrial robots, etc.) Quagt 25 lpm

Design and order coding example

NSMD2 D1 60 R -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
Solenoids with various plug versions

Means of adjustment for the claming pressure = Slotted head screw + hexagon nut
= Wing screw + wing nut
= Lockable turning handle
= Electro-proportional adjustment with/without additional

function monitoring
Additional functions = Throttle
= Rapid and creeping movement (one or both directions)
Function = With pressure switch
= With orifice (flow limitation in accumulator mode)

Basic type, size  Type NSMD size 2 with connection hole pattern conf. NG 6
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Function

Basic symbols Symbols
D, E, G, D1, E1, G1 D E G
MxT VA= \V; \V/
C —‘ o =] PUENIA PUESIN
II\’VE"_LD b}W/:I ° b D1 E1 61
s L
v]l T = -
1. | ] ] XEE]
| 2 J B, W, K B1, W1, K1
AlMl P IR 1B

(XL [XI1
a

a b
Further functions:

G1/MD G/MM6

Pressure reducing function and throttle in switching Rapid traverse and creeping in both directions
positions a and b

G/MMDA7 G/MMA7

Rapid traverse and creeping in one direction featuring also a limitation for rapid traverse (switching position a, c)
rapid traverse in opposing direction (switching position b)

Switching position a, speed limitation is possible by means of a Switching position with fixed rapid traverse speed without pressure
throttle with pressure reduction and pressure monitoring reduction and pressure monitoring.
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General parameters and dimensions

NSMD2 K... NSMD2 G
A
= BRI
R R
max.35 855 59 :|]= " ![]: =||:
— = — |
ol =
Mx - 1 — T T
‘unl . = .
& ARMBP
H@ max.114 60 159,5
\‘\ \‘\
28 (P,R,A,B) 16
__|l22.5 (M)
Qrmax Pmax Clamping Trigger flow Connection Dimensions m
[lpm] [bar] pressure [lpm] hole [mm] [ka]
range [bar] pattern?
H B T Individual Additional
valve? function
NSMD2 25 120 5...50 2.4 Hole pattern see illustration 2.2 ... 3.8 +0.6...1.1
8...80 3...5 conf. DIN
4.6 24340-A6

1) Port Mx; G 1/8 (BSPP)
2) Depending on flow pattern symbol andactuation mode
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Circuit example:
NSMD2K/M/GDK/B2,5-G24

HYDRAULIK

NSMD2G1/MD/E4VK/B1-G12

Clamping module type NSMD size 2 with industrial standard (DIN
24340- A6) connection hole pattern, flow pattern symbol K,
detented version, clamping pressure range G, 5-50 bar and min.
operational flow 2-4 lpm. The actuation for the adjustment of the
clamping pressure and tracked pressure switch takes place by means
of wing screw and wing nut. An orifice & 2.5 mm is installed in the
P gallery, solenoid voltage 24V DC

Circuit example:

HK 43L/1M-Z 9,8-AL 21F2-F60/70-2-BA 2

- NSMD2K/M/GDK/B2,

Clamping module type NSMD size 2 with industrial standard
connection hole pattern conf. DIN 24340-A6, flow pattern symbol
G1 with pressure monitoring at port A, adjustable throttle setting
for switching position a and b. Valve for clamping pressure range

E, 8-80 bar and min. operational flow 4-6 lpm. The actuation for
the adjustment of the clamping pressure and tracked pressure
switch takes place with self-locking turn knob. An orifice & 1 mm is
installed in the P gallery, solenoid voltage 12V DC

5/0

- NSMD2D/MMDA7/GDK/B2/0-G24

vl

7

Clamping device

Travel stop monitoring E l noonn l O il
N ? N —_ —
S [
\ ErT ) )
| Tail stock spindle
‘ —
| / —— ]
| <t :
\ Stand-still  _— _— _ _ _ O
\ guard
——————— . Releasable
\ double check valve
[ — \égi%gbm Releasable
\ = r check valve
} L Lf/) L V2,
| . .
\ Ml S _ AR
\ ’7 ! | ]
| 70bar. 7
| ‘ ‘ L P R L
| | = [ ‘
L \ ?1 P _AlB. -
I
== /
‘ ‘ /\ ‘ End plate
N Coding 11
—L | %] |
C R2 -
[ /1]
b ¢

Compact hydraulic power pack
with connection block

Type HK43L/AM - Z9,8 -

- AL21F2 - F60/70 - 2 BA2

Associated technical data sheets:
Clamping modules type NSMD: D 7787

Products:
Directional valves type NSWP2: Page 84
Directional seated valves type NBVP16: Page 156

Clamping module with sub-plate
Type NSMD2K/M/GDK/B2,5/0 (-G24)

Clamping module with sub-plate
NSMD2D/MMDA7/GDK/B2/0 (-G24)

Plates:
= Valve banks type BA2: Page 34
Intermediate plate NG6 type NZP: D 7788 Z

Plugs:

With LEDs or

to support the EMV etc.: D 7163

= With economy circuit: D 7813, D 7833
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Valves

m Directional seated valves

Directional seated valves with various actuations
Directional seated valve bank type VB
Directional seated valves type WN and WH
Directional seated valve bank type BWH and BWN
Directional seated valves type VZP

Directional seated valve bank type BVZP

2/2-way directional seated valve cartridges type EM, EMP and
EMC

Directional seated valves type BVG, BVE, BVP and NBVP
Directional seated valves type VP

Lifting/lowering valves type HSV

Switch units (press control valves) type CR

Lifting modules and lifting/lowering valves type HMB, HMC,
HMT, and HSV, HZV etc.

Directional seated valves type VH, VHR and VHP
Shut-off valves type DA and EA
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124
130
136
138
144
146

152
156
160
162
164

166
170
172

Directional seated valve bank
type VB

Directional seated valves
type BVG, BVE, BVP and NBVP



(Solenoid-actuated) seated valves

Type

Nomenclature/Design Actuation

P max

HYDRAULIK

Qmax

VB

WN, WH

BWH, BWN

vzp

BVZP

EM, EMP, EMC

BVG, BVE, NBVP

VP

Directional seated valve, zero leakage, valve - Solenoid
bank - Pressure
= For pipe connection - Manual
= For combination with hydraulic power packs

Directional seated valve, zero leakage, individual - Solenoid
valve
= Individual valve for manifold mounting
= Combination with connection block for pipe
connection

Directional seated valve, zero leakage, valve - Solenoid
bank

= For pipe connection

= For combination with hydraulic power packs

Directional seated valve, zero leakage, individual - Solenoid
valve
= Individual valve for manifold mounting

Directional seated valve, zero leakage, valve - Solenoid
bank

= For pipe connection

= Combination with hydraulic power packs

Directional seated valve, zero leakage, individual - Solenoid
valve
= Screw-in valve
= Combination with connection block for pipe

connection
= Combination with connection block for swivel

fitting
Directional seated valve, zero leakage, individual - Solenoid
valve - Hydraulic
= Screw-in valve - Pneumatic
= For pipe connection - Manual
= Individual valve for manifold mounting
Directional seated valve, zero leakage, individual - Solenoid

valve - Hydraulic
= Individual valve for manifold mounting - Pneumatic

500... 700 bar

350... 450 bar

350... 450 bar

250... 450 bar

450 bar

450 bar

400 bar

400 bar

6... 120 lpm

5... 60 lpm

5... 60 lpm

5... 15 lpm

15 lpm

1... 160 lpm

20... 300 lpm

15 lpm
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Valve combinations

Type Nomenclature/Design Actuation P max Qumax
HSV = Individual valve for pipe connection - Solenoid 315... 400 bar  20... 120 lpm
CR = Individual valve for pipe connection - Solenoid HP 400 bar HP 8... 20 lpm
- Manual NP 30... 60 bar NP 80... 160 lpm
A— R
160... 300 lpm
HMB, HMC, HMT = Valve bank - Solenoid 315 bar 120 lpm
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Manually actuated seated valves

Type Nomenclature/Design Actuation

HYDRAULIK

P max Qunax

VH, VHR, VHP Directional seated valve, zero leakage - Manual
= Individual valve for pipe connection
= Individual valve for manifold mounting
= Valve bank

DA, EA Directional seated valve, zero leakage - Manual
= Individual valve for pipe connection

500... 700 bar ~ 12... 25 lpm

500 bar 60... 150 lpm
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Seated valves

Directional seated valves with various actuations

These directional seated valves with various actuation modes comprise manifold
mounting valves that use spring-loaded balls as valve elements and therefore do not
show any leakage. The actuation element used moves the valve to the appropriate
switching position using an angled lever and tappet.

The basic versions are designed as 2/2- and 3/2-way directional valves. 3/3- and 4/3-
way functions are possible if two valves are housed in one valve block, whereas 4/2-
way functions require an additional intermediate plate. The variants of size G..-22 can
be used as a reinforced version for fluctuating, pulsating continuous loading and high
switching frequency in the upper pressure range.

Connection blocks can be flange-mounted to incorporate the valves into the pipe
systems. Optional additional functions in the connection blocks (e.g. pressure-limiting

or bypass check valve) extend the range of applications of this valve type. It is
possible to combine several valves connected in parallel in one valve bank (type VB).

Nomen- Directional seated valve, zero leakage
Features and benefits: SELITE
= Zero-leakage ball valve construction with high switching reliability Design: Individual valve,
= Solenoid, pressure, mechanical or manual actuation '“la’t"f"ld mounting|combinationiwithisubz
e o plates
= Low shifting forces and gentle, smooth switching for pipe connection
= Qperating pressures up to 700 bar
P gp P Actuation: Solenoid
Intended applications: Pressure (hydraulic, pneumatic)

Mechanical (roller, pin)

= Machine tools (cutting and non-cutting) Manual (hand lever, adjusting knob)

= (lamping equipment, punching tools, jigs
= Rubber and plastics machinery
= Qil hydraulics and pneumatics Qurax 6 ... 120 lpm

Pmax 350 ... 700 bar
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Design and order coding example

G R2 -3 R -1/2 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC

Indiv. connection blocks for pipe connection  Additional versions:
= Connection blocks with by-pass check valve or pressure
limiting valve between P and R
= Connection block with bridge rectifier circuit. Check valves in
"GRAETZ"-circuitry ensure flow direction through the valve
Additional elements = With check valve insert for port P
= With check valve insert for port P
= With return pressure stop for port R
= Lift monitoring (size 3 and 4)
Size SizeOto 4
= Size 1 also available with industrial connection hole pattern NG 6 (CETOP), type NG

Function = 2/2-way directional valve (R2, S2)
= 3/2-way directional valve (3, Z3)
= 3/3-way directional valve (21, 39)
= 4/3-way directional valve (22, 48, 49)
= 4/2-way directional valve (4, Z4)
Actuation = Solenoid (G, WG)

= Hydraulic (H)

= Pneumatic (P)

= Mechanical (K, T, F, D)
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Function

2/2-way directional valve 3/2-way directional valve 3/3-way directional 4/3-way directional 4/2-way directional valve
valve valve
R2 S2 3 Z3 21, 39 22, 48, 49 4 Z4
’7 _‘ r _‘ ’7 _‘ ’/ _‘ a A b aA B b A, B A, B
PR PR P R P R
aA Bb
R P R P A PR A PR MHEIZ]M
PR

Simplified symbols for 3/3-, 4/3- and 4/2-way functions
Type 21, 22 not in size 4

Type 39, 48, 49 only in size 22

Type 4, Z4 only in size 1

Actuation:
Solenoid Pressure Mechanical Manual
Hydraulic Pneumatic Roller Pin Hand lever Turn knob
G WG H P K T F D
iK I 1s s E pE ps
FA FA FA @ FA FA FA F
EOJ EO" EOJ J EOJ EOJ EOJ EOJ
Solenoid voltages:  Control pressure peontr. max Shifting force Shifting force Shifting torque
12V DC, 24V DC [bar]: [N]: [N]: [Nem]:
(type G) 400... 700 15 25... 80 51... 20 25... 80 45... 98
230V AC
(type WG)
Control pressure peontr. min Shifting travel Shifting travel
[bar]: [mm]: [mm]:
9...16 2.5...4 10.5... 30 4 and 5 20.5... 45

Valve with solenoid actuation also available in ATEX-compliant version (24V DC)
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General parameters and dimensions

Individual valve

Valve with connection block

ot

Il o 0
B T B ™
Dimensions

Size Himax Hlmax B Tinax T Mumax [kg]
2/2- and 3/3- and
3/2-way 4/3-way

0 90.5 110.5 36 75 41.5 40.0 0.8/1.0

12 115 145 45 92 50 50 1.4/1.9

2,22 126.5; 134.5 156.5; 161.5 56; 56 116; 116 62.5; 67.5 56; 56 2.9/3.9; 3.0/4.0

3 162 202 70 144 91.5 70 5.7/7.1

4 226 226 80 162 127 125 16.3/20.1
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Qmax Pmax Ports

[lpm] [bar] (BSPP)
Size Solenoid Pressure Mechanical Manual

G WG H K T F D P,R A B

0 6 300... 500 500 - - 500 G1/4
12 12 350... 500 (700) 500... 700 400... 700 400... 700 G1/4 and G 3/8
2, 22 25 350... 500 (700) 500 400... 500 400... 500 G3/8and G 1/2
3 65 350... 400 400 350 - 350 - G 1/2 and G 3/4
4 120 350 - - G3/4and G 1
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Example circuit:

RZ 4.0/2-12.3-B 75-V 5.5
-3 x690/400 V 50 Hz

VB 22 AM 1/500
-G 49/U 22
-8 E-2-G 24

GR 2-12-3/8 C-G 24

_r'_?
|
a||
+|

I

e
|u:|m|
|_|—|

:H
¢

Associated technical data sheets:
= Directional seated valves: D 7300

o =+ - —

= Directional seated valves with standard connection diagram

(CETOP3, NG 6): D 7300 N

= Directional seated valves with lift monitoring: D 7300 H

Valve banks:

= Valve banks type VB: Page 130

>
@

HYDRAULIK

Plugs:
= With LEDs etc.: D 7163

= With economy circuit: D 7813, D 7833

See also section “Devices for special applications”:
- Devices for explosion hazardous areas, conforming ATEX

- Devices for up to 700 bar
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Seated valves

Directional seated valve bank type VB

The valve bank type VB consists of a connection block (with ports P and R), the

directional seated valves (acc. to D 7300) installed on sub-plates and connected in

parallel plus the end plate. The whole valve bank is held together with one or two

tension rods.

Through selection of the sub-plate, different symbols can be achieved with the

individual valves, including in conjunction with additional functions (e.g. pressure

switches in the consumer channel). These valve banks may be either directly flange-

mounted to a pipe system via a connection block or installed directly onto hydraulic

power packs (type HK, HC, MP, MPN and KA) using an adapter plate.

Various end plates (e.g. with pressure switch in the P gallery or accumulator drain

valve) extend the range of possible applications.

Particularly in conjunction with hydraulic power packs, the compact design enables

hydraulic control systems for high pressure and with low spatial requirements to be

achieved.

Features and benefits:

= Compact hydraulic controls for high pressure

= Combination with compact hydraulic power packs result in cost efficient
turn-key solutions

= Elimination of time-consuming installation due to integrated hydraulic power packs

= Simple repairs thanks to modular structure of the systems

Intended applications:

= Machine tools (chipping and non-chipping)

= (lamping, punching and jigs

= Rubber and plastics machinery

= Qil hydraulics and pneumatics
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Nomen-
clature:

Design:

Actuation:

Praxt

Qrraxt

Directional seated valve, zero leakage

Valve bank for pipe connection

Solenoid
Pressure: Hydraulic, Pneumatic
Manual: Hand lever, Turn knob

500 ... 700 bar

6 ... 120 lpm



Design and order coding example

VB12 F M DCNR5 1 WG230

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
Port size G 1/4 (1), G3/8(2), G 1/2 (3) (BSPP)
Valve sections  Symbols: 2/2-way directional valve, 3/2-way directional valve, 3/3-way directional valve,
4/3-way directional valve, 4/2-way directional valve
Valve section options
= Pressure switch for P or the consumer side
= Pressure reducing valve reducing the pressure in the downstream gallery P
= Orifices in gallery P and/or return pressure stop in gallery R
Sub-plates
= With 2-way flow controller by-passing to the tank
= Pressure reducing valve reducing the pressure in the downstream gallery P
= With pressure limiting valve and throttle
= With idle circulation valve and/or shuttle valve
Intermediate plates
= With pressure reduction for gallery P or throttle for port A (parallel connection)
Actuation

Connection block/adapter plate = For pipe connection
= For direct mounting at compact hydraulic power packs
= For direct mounting at hydraulic power packs

Basic type, size Type VB, size 01, 12, 21, 31, 41
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Function

Connection blocks:

A.-1/.. C,DE F G
: (R) Rr M (R)
r _‘ (P) R+ (P)
. . P)
R P
For pipe connection, with tool For mounting onto hydraulic power For mounting onto compact hydraulic power packs

adjustable pressure limiting valve (/..-  packs type R, Z and RZ, depending on (type KA, HC, MP, MPN, HK)
pressure specification in bar) tank and size

Valve sections:
E

o

HHE

BE R A e R

Pt/ P4 4 4 B4 =4 B

glgllgligltliglliglligll

A A A ‘A ‘A A A
A for VB 01VB 11 only with tapped ports G 1/4 (BSPP)
H L N R Y I S
mllig! gl Ig! @l s
@ | i IR
PO — O I I — : :
A A A A [ — [ e B
(A) B (A) B A B
Simplified flow pattern
J, G39 G, G49 HX LX NX RX
[ s [ =R =R =R =R
(R) = -
) &} i /N B B /N
Simplified flow pattern Simplified flow pattern

J, G39, G49 only available for VB 21, 22
G not available for VB 41
HX, LX, NX, RX only available for VB 11
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End plates:
/3 .../65
M= 1
=k
| DI
- X

!!
L=_1

Standard end plate End plate with accumulator drain valve End plates with one or two pressure switches
type DG 3..

R
T

/2, /3 ... /65 only with type VBO1 and VB11
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General parameters and dimensions

VB 01

End plate (here with
pressure switches)

_EE

=
5

! i :
) T R .
g - i | IllIlH ?
mlidl Ol [ € i
T P 4
. I{B @ @A A@Z | |
L] P 5 oy
' s G+

Connection block - =

Valve sections

Pressure switches

Qmmax Pmax Ports (BSPP) Dimensions m
[lpm]  [bar] [mm] [kg]
Solenoid Pressure Manual per valve section
M H P F D P,R,A B H B T
VBO1 6 300 ...- 500 - 500 - 500 G1/4 110... 135 38 40 0.6...1.25
VB12 12 350 ... 500 (700) 500 ... 700 400...700 G1/4and G3/8 139...174 46 50 1.1...2.3
VB 21 25 350 ... 500 (700) 500 400...500 G3/8andG1/2 180...220 58 63 2.0...4.6
VB 22 172 ...221 58 70 2.2-4.8
VB 31 65 350 ... 400 400 - 350 G1/2and G3/4 202...252 72 80 4.5..9.1
VB 41 120 350 - - G3/4andG1 265...312 82 100 8.9...14
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Circuit example:
MP24A - H1,39/B5 - A1/300

HYDRAULIK

- VBO1FM - FRN/32 - 1 - WG230

Compact hydraulic power pack type MP size 2, connection block with Valve bank type VB size 0 with 3 valves (actuation mode M
(solenoid), solenoid voltage 230V 50/60 Hz) and end plate. Here 32

pressure limiting valve (tool adjustable)

Parameters of the circuit example:

= Qp = approx. 1.39 lpm (at 1450 rpm)

" Praxpe = 400 bar

= psstem = 300 bar (set pressure of the pressure-limiting valve)
= Tank Vusate = approx. 6 |, Vigral = approx. 7.7 L

e

g
[T

I
T

- B M4

i
>
>

Suites compact hydraulic power packs:
= Type MP, MPN, MPNW, MPW: Page 22
= Type HC, HCW, HCG: Page 14

= Type HK, HKF, HKL: Page 26

= Type NPC: Page 12

= Type KA, KAW: Page 18

= Connection blocks type A: Page 32

Corresponding pamphlets (data sheets):
= Valve banks type VB: D 7302

Suited valves:
= Directional seated valves with various
actuations: Page 124

Accessories:
= Pressure switches type DG 3.., DG 5 E: Page 266
= Pressure-reducing valves type CDK: Page 196

with pressure switch and drain va

lve

am T
ch B 2
. il il ﬁmﬁ] m .
]
258
/( <) @ W\
DAl | +
‘ o || P== -
|

-o—

>

QA@@A (M4) %6 /

325

Suites hydraulic power packs:
= Type R: Page 46

= Type RZ: Page 62

= Type Z: D 6820

Plugs:
= With LEDs etc.: D 7163
= With economy circuit: D 7813,

D 7833

See also section “Devices for special applications”:

- Devices for up to 700 bar
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Seated valves

Directional seated valves type WN and WH

These directional seated valves type WN and WH use spring loaded balls as valve
elements and therefore do not show any leakage. They are manifold mounting and are
available in four sizes. These valves are very compact as the functional valve parts are
partly integrated in the solenoid body. The basic versions are designed as 2/2- and
3/2-way directional valves. Whereas 3/3-, 4/3-way functions require two valves to be
installed on one valve sub-plate.

Connection blocks can be flange-mounted to incorporate the valves into the pipe
systems. Optional additional functions in the connection blocks (e.g. pressure-
limiting or bypass check valve) extend the range of applications of this valve type. By
combining two valves in one connection block, 3/3- and 4/3-way functions can be
achieved.

The type WN (size 1 only) has a simpler design than the WH types (no moving seals
and no separate solenoid discharge). Therefore the permissible operating pressure for

these more cost-effective variants is lower than for the type WH.

It is possible to combine several valves connected in parallel in one valve bank (type Nomen- Directional seated valve, zero leakage
clature:
BWN and BWH).
. Design: Individual valve, manifold mounting
Features and benefits: combination with connection blocks for
= Excellent price/performance ratio pipe connection
= Compact design Actuation:  Solenoid
= Directional seated valves with zero leakage
. . . 8 350 ... 450 b
= Solenoid version with 8-watt technology e o
Intended applications: omets 5...60 lpm

= Machines for forestry and agricultural purposes
= (lamping, punching and jigs

= (Clamping equipment, punching tools, jigs

= Process engineering systems

Design and order coding example

WN1 H 1 -1/4 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
= Versions with M12-plug and 8-Watt solenoid
Indiv. connection block  Port size G 1/4, G 3/8, G 1/2 (BSPP)
= By-pass check valve or pressure limiting valve between P and R

Additional elements = Return pressure stop for port R
= Check valve insert for port P
= Pressure limiting valve
Function = 2/2-way directional valve (F, D, Q, E)
= 3/2-way directional valve (H, R, M, N)
= 3/3-way directional valve (J, U)
= 4/2-way directional valve (W)

Basic type, size  Type WN, size 1
Type WH, size 1 to 4
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HYDRAULIK
Function

Symbols show type WH
Type WN 1 without de-pressuring duct for the solenoid (add. leakage duct is not necessary)

General parameters and dimensions

Individual valve Valve with sub-plate for pipe connection

T T ‘g 1 g
| - |
| | z | |
O u) O O
. g D 5
T B1
Qmax Pmax Ports Dimensions Mumax Dimensions m
[lpm] [bar] (BSPP) (individual valve) [ka] (with sub-plate) [kg]
[mm] [mm]
H B T H1 B1 T1
WN 1 5 320...350 G 1/4 86.5 35 35 0.6 111.5 40 35 0.9
WH 1 8 450 G 1/4 86.5 35 35 0.6 111.5 40 35 0.9
WH 2 15 350 G1/4 97.0 35 35 0.65...0.7 125 40 40 1.0
WH 3 30 350 G 3/8 95.5 45 45 1.2...13 128 50 50 1.8
WH 4 60 350 G1/2 118.0 60 60 2.7 ...3.0 158 ... 173 70 70 3.6 ... 4.0
Associated technical data sheets: Plugs:
= Directional seated valves type WN1, WH: D 7470 A/1 = With LEDs etc.: D 7163
Valve banks: = With economy circuit: D 7813, D 7833

= Type BWN1, BWH: Page 138
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Seated valves

Directional seated valve bank type BWH and BWN

The valve bank types BWN and BWH consist of a connection block (with ports P and
R), the directional seated valves types BWN and BWH installed on sub-plates and
connected in parallel plus the end plate. The whole valve bank is held together with
one tension rod.

Through selection of the sub-plate, different symbols can be achieved with the
individual valves, including in conjunction with additional functions (e.g. pressure
switches or pressure-limiting valves in the consumer channel). These valve banks
may be either directly flange-mounted to a pipe system via a connection block (with
or without pressure-limiting valve) or installed directly onto hydraulic power packs
(type HK, HC, MP, MPN, KA and NPC) using an adapter plate. Various end plates (e.g.
with pressure switch in the P gallery or accumulator drain valve) extend the range of
possible applications.

Features and benefits:
= Modular concept

= Adapter plates for flange-mounting on hydraulic power packs or combination with EED Directional seated valve, zero leakage
other valve types clature:
= With the valve bank version, option to incorporate additional functions in the sub- Design: Valve bank
plate, such as pressure-limiting valves, pressure switches etc. = For pipe connection
= Energy-efficient solutions in connection with hydraulic accumulators " ‘C)‘a’::;i"am" LRI L
Intended applications:
Actuation: Solenoid

= Machine tools (chipping and non-chipping)
= Rubber and plastic machinery Prast 350 ... 450 bar
= Mining machinery (incl. oil production)

= Rubber and plastics machinery e 5 - 60 lpm
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Design and order coding example

BWH2 A-1/300 -FH5N5 -1 -1 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
= Versions with M12-plug and 8-Watt solenoid
Port size G 1/4, G 3/8 (BSPP)

End plate = With one or two pressure switches
= With accumulator drain valve
= With additional pressure limiting valve in gallery P

Valve sections = Directional valves type WH or WN
= Valve section options:

= Return pressure stop

= Pressure switch for the consumer ports or for gallery P

= Pressure limiting valves at the consumer port

= Pressure reducing valve reducing the pressure in the downstream P gallery

= Additional sections:

= Pressure reducing valve

= Indiv. sub-plate with pressure switch

= Separation plate for gallery P

Connection block/adapter plates = For pipe connection, with/without pressure limiting valve, manually or tool adjustable,
with/without prop. pressure limiting valve

= For direct mounting at compact hydraulic power packs
= For direct mounting at hydraulic power packs
= Adapter plates for combination with directional valves type BVZP or SWR/SWP

Basic type, size  Type BWN, size 1 and type BWH, size 1 to 3
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Function

Connection blocks/adapter plates:

A-1/... C F
- [ ] R M
(R) T
| | P) (R)
- P)T—]
L''P A
For pipe connection, with tool adjustable pressure- For mounting onto For mounting onto compact hydraulic power packs
limiting valve (/...- pressure specification in bar) hydraulic power packs with connection block (type HK, HC, MP, MPN, KA and
FP)

Valve sections:

2/2-way directional seated valves
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Additional options for the valve sections:

= Pressure switches in the consumer or pump channel. The pressure switches (type DG 3..) are directly flange-mounted to the sub-plate.

= Pressure-limiting valves in the consumer channel (for 3/2- or 3/3-way directional valves, for size 1). The pressure-limiting valve is
directly incorporated in the sub-plate.

= Pressure-reducing valves for pressure reduction in the subsequent pump channel.
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End plates:

1 2 3../3..
()L | rs
®) T e |
>I<
R )

Standard
end plate

End plate with
accumulator drain valve

1=l

L=_1
End plate with one or two
pressure switches connected to the P
gallery
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General parameters and dimensions
BWH

For pipe connection:

Valve sections

T
l l l
I I I
©
Vah N
A €7A €}A _EI)‘ ,
=/ ]
T . . - u_ L
% $ End plate | o
. N
: 1
Connection block
. B
Pressure switch
Qrmax Pmax Ports Dimensions [mm] m
[lpm] [bar] PR, A B [kg]
(BSPP)
H T B
BWN 1 5 350 G1/4 116.5 ... 131.5 38 40 0.8...0.9
BWH 1 8 450 G1/4 116.5 ... 131.5 38 40 0.8...0.9
BWH 2 15 350 G1/4 122 ... 157.5 38 50 0.9..1.1
BWH 3 30 350 G3/8 155.5 ... 168 50 60 1.9 ...2.4
BWH 4 60 350 G1/2 158 ... 213 70 92 4.1...6.1

Mass [kg] per valve section: + 0,3 kg with added pressure switch
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Circuit example:
HC 24/0,64 - A2/400

HYDRAULIK

- BWH1F1 - D H5 R/150 - 36 - 1 - G24

Hydraulic power pack type HC, size 2, connection block with
pressure limiting valve (manually adjustable)

Main parameter of the circuit examplet:

= Qu =0.64 lpm (at 1450 rpm)

" Praxpe = 700 bar

= pystem = 400 bar (setting of the pressure limiting valve)
= Visaple = approx. 1.5 L

M1 H-———— T M2

1 Compact hydraulic power pack
2 Connection block

3 Adapter plate

4 Valve section

5 End plate

Associated publications:

= Directional seated valve banks type BWN1, BWH: D 7470 B/1

= Directional seated valves type WN1, WH: D 7470 A/1
Connection block:
= Type A: Page 32

Compact hydraulic power packs:
= Type HC, HCW, HCG: Page 14
= Type HK, HKF, HKL: Page 26

Valve bank type BWH, size 1 with three valve sections and end plate
with pressure switch

@
I

- 95 148

@ —
REH[M M2
N )
z S
64
148 max.75

= Type NPC: Page 12

= Type KA, KAW: Page 18
Hydraulic power packs:

= Type R: Page 46

Hydraulic accessories:
= Pressure switches type DG 3.., DG 5E: Page 266
= Pressure-reducing valves type CDK: Page 196
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Seated valves

Directional seated valves type VZP

These type VZP use spring-loaded balls or cones as valve elements and therefore do
not show any leakage.

The twin layout of the 3/2- and 2/2-way directional seated valves means that all
functional elements for valve function and actuation share one housing, making them
very compact.

Depending on pairing, these valves can fulfil either one 4/4-, 4/3-, 3/3-way function
or two independent 3/2- and 2/2-way functions. When compared with individual
valves for manifold mounting of conventional layout, the twin design is more advanta-
geous due to lower spatial requirements and the possibility to directly mount pressure
switches for monitoring the consumer pressure. This compact design offers particular
advantages in type BVZP valve banks consisting of several valves of this type connect-
ed in parallel.

Features and benefits:

= Good price-performance ratio

= Max. operating pressures up to 450 bar

= Adapter plates for flange-mounting on compact hydraulic power packs

= Qption to incorporate additional functions in the sub-plate, such as pressure
switches, throttle and check valve combinations etc.

Intended applications:

= Machine tools (cutting and non-cutting)
= Mining machinery (incl. oil production)

= (lamping equipment, punching tools, jigs
= Rubber and plastics machinery

Design and order coding example

VZP1 H 12B1,0 -G12

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC

Nomen-
clature:

Design:

Actuation:

Pmaxt

Qunax:

= Versions with M12-plug and 8-Watt solenoid

Additional elements = Indiv. valves with check valve insert in gallery P
= Indiv. valves with return pressure stop in gallery R

= Pressure switch for the consumer ports

Function = 4/2-way functions via directional spool valve
= 4/3-way directional seated valve (G, D, E, 0)
= 3/3-way directional seated valve (J, P)
= 2/2- and 3/2-way directional seated valve (F, D - H, M, N, R)

Basic type, size  Twin valve type VZP, size 1

= Connection blocks for pipe connection
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Function

Cone seated valves with 4/3- (4/4-) or 3/3- (3/4-) way functions up to 400 bar

HYDRAULIK

E

G

0

P

J

HIEEN HIXT HIE

Ball seated valves with 3/2- (2/2-) way functions up to 450 bar (always two valve functions in

one valve body)

X H%IH%LIX\ il gt HQXJ;{LJ

The 4. shifting position illustrates mode, when both solenoids are energized

H N M
: ; |
[ B— | B— | Bp———

General parameters and dimensions

VZP 1 (example with mounted pressure switches)

?

= =

=

ca.75 ca.75 B
Qrmax Pmax Dimensions m
[tpm] [bar] [mm] [kg]
H B
VZP 1 5...15 250... 450 137... 142 35... 39 1.9...
Weight m [kg] +0.3 kg per mounted pressure switch
Associated technical data sheets: Accessories:

= Directional seated valves type VZP: D 7785 A

Valve banks:

= Type BVZP: Page 146

= Pressure switches type DG 3.., DG 5E: Page 266

Plugs:
= With LEDs or

to support the EMV etc.: D 7163
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Seated valves

Directional seated valve bank type BVZP

The valve bank type BVZP consist of a connection block (with ports P and R), the

directional seated valves type VZP installed on sub-plates and connected in parallel

plus the end plate. The whole valve bank is held together with two tension rods.

Depending on the type, the sub-plate feature optional functions e.g. restrictor check

valves and/or pressure reduction valves covering only the corresponding valve section.

Connection blocks with or without pressure-limiting valve can be mounted for pipe

connection. Combination with hydraulic power packs (type HK, HC, MP, MPN and KA)

and other directional valve types is achieved using appropriate adapter plates.

Various end plates (e.g. with and without pressure switch in the P gallery) extend

the range of possible applications. Particularly in conjunction with hydraulic power

packs, the compact design enables complete hydraulic control systems with low spatial

requirements to be achieved.

Features and benefits:

= Excellent price/performance ratio

= Max. operating pressure 450 bar

= Adapter plates for flange-mounting on compact hydraulic power packs

= Qption to incorporate additional functions in the sub-plate, such as pressure
switches, throttle and check valve combinations etc.

Intended applications:

= Machine tools (chipping and non-chipping)
= Mining (incl. oil production)

= (lamping equipment, punching tools, jigs
= Rubber and plastics machinery
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Nomen-
clature:

Desing:

Actuation:
Prmaxt

Quax:

Directional seated valve, zero leakage

Valve bank
= For pipe connection

m  Combination with hydraulic power
packs
Solenoid

450 bar

15 lpm



Design and order coding example

BVZP1 A-1/400 -G33/22 -1 -1 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
= Versions with M12-plug and 8-Watt solenoid
Port size G 1/4 (BSPP)
End plate = With/without pressure switch or prepared for retro-fitting of a pressure switches
= Adapter plates for adding other valve banks (type BWN(H)1/BWH 2)

Valve sections = 4/2-way functions via directional spool valve

= 4/3-way directional seated valve (G, D, E, 0)

= 3/3-way directional seated valve (J, P)

= 2/2- and 3/2-way directional seated valve (F, D - H, M, N, R)

= Pressure reducing valve for gallery P

Additional elements

= Pressure switch in consumer port

= Pressure-reducing valve in the consumer port

Connection block/adapter plates = For pipe connection

= Pressure limiting valve (manually of tool adjustable)
= Drain valve (for discharging the accumulator)
= Pressure switch

= For direct mounting at compact hydraulic power packs with connection block with/
without prop. 3-way flow controller and optional pre-load valve in gallery R

Basic type, size  Type BVZP, size 1
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Function

Connection blocks:

A1l F
r i _‘ RTMI-1TM2
| | Spma!
R P
For pipe connection, with tool adjustable pressure limiting valve For direct mounting onto hydraulic power packs with connection
(/...- pressure specification in bar) block (type KA, HC, MP, MPN and HK), prepared for retrofitting of

one or two pressure switches connected to gallery P

Valve sections:

Cone seated valves with 4/3- or 3/3-way function up to 400 bar
E G D 0 P J

HLUE] [H|X|§$IHI bl H%IH%LIX\ il gl d H@&J%M

The 4. shifting position illustrates mode when both solenoids are energized

Ball seated valves with 3/2- or 2/2-way function up to 450 bar

H N M C
ﬂﬂ%tw aﬂ%tw Al =6l 2D T3

Valve sections

Example: -G22/0 Example: -H2N2/0 Example: -R2F2/0
. T ..... . T ....... T . _T ..... _T .
e B R r T
‘Alg RS i
it o i S I [t B i Y SO 1
: - [ 1= 1-3| :
= terT— Tt & —
- _A___B(p)I_A ______ BJ __A__ B

Options for the valve section:

= Sub-plate with throttle and restrictor check valves in the consumer port

= Valve section with 4/2-way function, directional spool valve

= Pressure reducing valve reducing the pressure for one valve section only (connected in parallel)
= Pressure reducing valve reducing the pressure for all subsequent valves (connected in series)

= Pressure reducing valve with orifice/throttle and by-pass check valve in the consumer port

Additional versions:

= Individual valve with orifice in the gallery P and/or return pressure stop in the return gallery

= Individual valve type WH with sub-plate, may be integrated in a valve bank

= Sub-plate for 4/3-way valves with ancillary blocks at the consumer side featuring a pressure reducing valve with tracked pressure switch
and throttles
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End plates:

1 32 33 to 37
R)+— T
- T
>
sl
Standard end plate End plate prepared for retrofitting of a pressure switch End plate with pressure switch type DG 3..
type DG 3..
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General parameters and dimensions

BVZP 1
Example: BVZP1 A-1/200 - G 52/22 - R5 M2/0 - 1 - 1 - G24

(1] L] Him

R O, 7 |
Al P | [
3}%%% . ﬂ_@ JLQEHi
Qo | P q, B

|
B / End plate T ~75

7

Valve sections
Connection block

Qmax Prmax Ports Dimensions m
[lpm] [bar] (BSPP) [mm] [kg]
A B, PR M H B T Valve section
BVZP 1 15 450 G 1/4 max. 182 40 92 2.9-3.2

m [kg]: + 0.3 per mounted pressure switch
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Circuit example:
HK 448/1 - H7,0 - AS1/150

HYDRAULIK

BVZP1 FEH10F V15/G12 - G22/0 - R5 M2/20 - CZ5/80/5R - H12 H12/0 - 1 - 1 - G24

Hydraulic power pack type HK, size 4;
connection block with integrated idle

circulation valve and pressure limiting

valve

Main parameter of the circuit example:

= Qu=7.0 lpm (at 1450 rpm)
" Praxpu = 215 bar

Valve bank type BVZP with 5 individually controlled valve functions housed in 3 valve sections,
two functions are supplied with reduced pressure (pressure reducing valve section). The flow can

be arbitrarily adjusted via a prop. flow control valve

= pgstem = 150 bar (setting of the pressure limiting valve)

= Voonsum = approx. 3.71
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240

max.182
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B

Associated technical data sheets:

= Valve banks type BVZP: D 7785 B

Products:

= Directional seated valves type VZP1: Page 144

240

|
T

Accessories:
Pressure switches type DG 3.., DG 5E: Page 266

Plugs:
= With LEDs or to support the EMV
or with economy circuit etc.: D 7163

= Valve banks type BWN1, BWH: Page 138
= Pressure-reducing valves type CDK and DK: Page 196
= Slot-type throttles type Q, QR, QV: Page 232
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Directional seated valves

2/2-way directional seated valve cartridges type EM, EMP and EMC

These 2/2-way ball seated directional valves are either directly or pilot actuated by a
solenoid. With the directly actuated version the valve passage is opened or closed by a
cone whereas with the piloted a piloting duct of a stepped piston is opened or closed
generating a pressure difference at the opposing facial areas of the piston forcing it
in the open or closed position. Type EMP is a proportional valve, acting like a throttle
but with zero leakage in blocked position. The dampened version will increase the
switching time for on/off controls (hydraulic ramp). The wet armature solenoids for
the valve actuation are pressure resistant, where all moving internal parts are flushed
by oil. There is a wide range of connection blocks either for pipe connection or for
banjo bolt mounting, which may feature optional elements such as drain valve, by-
pass throttle, pressure switch, 2-way flow control valve etc.

Features and benefits:

= Zero leakage in blocked state

= Directly switching up to approx. 3 lpm and piloted up to 160 lpm
= Minimized back pressure even at high flows

= Long service life due to hardened valve seats

Intended applications:
= Cranes and lifting equipment

= Road construction industry Nomen- Directional seated valve, zero leakage
= Materials handling, industrial trucks etc. clature:
= Handling and assembly robots, etc. Design: Screw-in valve Combination

Combination with connection block for
pipe connection

Combination with connection block for
swivel fitting

Combination with connection block for
manifold mounting

Actuation: Solenoid
Pmax 450 bar

Qunax: 1...160 lpm

Design and order coding example

EM21 V -3/8 -G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC
Versions with
= Versions with M12-plug and 8-Watt solenoid
= Quarter-turn plug, plugs of Co. KOSTAL or AMP
Connection blocks  Versions with
= Drain valve
= Drain valve and drop-rate braking valve
= Drain valve and by-pass check valve
= Bypass- throttle
= Pressure switch
= 2-way flow controller
Function = V- 2/2-way valve (NC-type)
= S-2/2-way valve (NO-type)

Basic type, size = Type EM: ON/OFF-valve, size 1 to 4
Type EMP: Prop. valve, size 1 to 4
= Type EMC: proportional valve, load compensated, size 3
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Function

Flow in arrowed direction Arbitrary flow Flow in arrowed direction Arbitrary flow
direction direction
Energized open Energized closed
Directly EM.1D EM .1 DS
actuated
Pilot EM .1V EMP .1V EMC .31V EM .2V EMP .1S EM .2 S
actuated
a a a a a a a
A B A B A B A B a
A B A B A B
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General parameters and dimensions

Screw-in valve

Valve compl. with connection block for pipe connection

> 56 _ %
- ! o~ | !
© o~
— | ¢ T
= D _
o raT G * &
tE7
o
Screw-in valve B
9 0 Connection block
Kg 3
Screw-in valve Valve with connection block
Qrmax Prmax G m Ports Dimensions m
[tpm] [bar] [ka] (BSPP) [mm] [kgl
H1 H2 B T
EM 11 (D, DS) 5 450 M14x15 0.3 G 1/4 40 approx. 20 35 0.6
120
EM 21 (D, DS) 3 400 M18x 1.5 0.35 G1/4 50 approx. 30 45 0.7
120

EM 1.. (V, S) 20 450 M14x 1.5 0.3 G1/4 40 approx. 20 35 0.6
G 3/8 120 25 45

EM/EMP 2.. (V,S) 40 400 M18 x 1.5 0.35 G 3/8 50 approx. 30 45 0.7
G1/2 120 50

EM/EMP 3.. (V,S) 80 400 M18x 1.5 0.4 G1/2 60 approx. 40 55 1.0
G 3/4 133 60

EM/EMP 4.. (V, S) 160 400 M33x2 0.6 G 3/4 70 approx. 40 65 1.2
G1 150 50 70

Pressure above 300 bar only with manifolds made of steel. Pay attention to the possibly reduced rigidity of the thread with other materials (e.g. iron, light alloy).
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HYDRAULIK
Example circuit:

KA 442 LFK/HH 13.1/13.1

-SS-A 1 F 3/200

-BA 2

-NBVP 16 G/R-GM/NZP 16 TSPG/TB 0/3
-NBVP 16 G/R-GM/3

-2-G 24

-X 84 G-9/250

-3 x 400/230V 50 Hz-4.0 kW/24V DC
o a
= x

A
—
A _J.MA

R B
B= Omm

T B
—

Ma_.l. B
l—

—]
|
< <

—
s I

;J:%D %% :@?fr\
v = i

S L

|

Suitable products:

= Intermediate plates NG 6 type NZP: D 7788 Z

= Connection blocks type HMPL and HMPV: Page 104
= Lifting/lowering valves type HSV: Page 162

= Lifting modules type HST, HMT etc.: Page 166

Associated technical data sheets: Plugs:
= Directional seated valves type EM, EMP: D 7490/1, = With LED etc.: D 7163

D 7490/1E = With economy circuit: D 7813, D 7833
Accessories: See also section “Devices for special applications”
= Pressure switches type DG 3.., DG 5E: Page 266 - Screw-in valves and installation kits

= Drop rate braking valve type SB, SQ, SJ: Page 222
= Suitable prop. amplifier type EVIM2 (module), EV1G1 (module)
and EV1D (module): Page 276
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Seated valves

Directional seated valves type BVG, BVE,

The group of directional seated valves type BVG, BVE and BVP includes 2/2- and
3/2-way directional valves in two sizes. Size 1 valves feature a version with standard
connection diagram NG 6 (type NBVP) and a version with 4/3-way function. They are
designed as zero-leakage, cone seated valves. All ports are equally pressure-resistant
due to an internal static pressure balance. The valves can be connected via pipes
(type BVG), screwed onto self-manufactured base plates (type BVP) and industrial
standard connection plates (type NBVP)or screwed into self-manufactured valve blocks
as a screw-in valve (type BVE). The various actuation modes (type BVE with solenoid
actuation only) enable use of these valves in a wide range of applications. Addition-
al elements for ports P, R, A and B (e.g. orifices, check valves and restrictor check
valves) can be incorporated in the valve block to tailor the range of possible applica-
tions to the special requirements of the customer.

Features and benefits:

= Zero-leakage, cone seated construction

= Pressure switch can be directly mounted

= Complete system solution with compact hydraulic power packs

made from the modular system
= ATEX-compliant version

Intended applications:

= Machine tools

= Woodworking and processing machinery
= Testing machinery

= Jig construction
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BVP and NBVP

Nomen-
clature:

Design:

Actuation:

D8

Qunax:

Directional seated valve, zero leakage

Individual valve for pipe connection
Individual valve,
Manifold mounting

Solenoid
Hydraulic
Pneumatic
Manual

400 bar

20... 300 lpm



Design and order coding example

BVGli -R /B2 -1/4 -WGM 230

Actuations:  Solenoid, hydraulic, pneumatic, manual
Connection size or connection block

Additional elements = Orifice in one port

= NBVP: orifice and/or check valve in the P gallery, orifice, restrictor check valve and/or pressure
switches in port A, B, return pressure stop in T

Function = 2/2-way directional valve (R, S), also available in version with lift monitoring (RK, SK)

= 3/2-way directional valve (Z, Y), also available in version with lift monitoring (ZK)
= 4/3-way directional valve (G, D)
Basic type, size  Type BVG and BVP, size 1 and 3
Type BVE, size 1, 3 and 5
Type NBVP (with standard connection diagram NG 6), size 1

Actuations:
Solenoid Hydraulic Pneumatic Manual

i & X e
J: - J: _ J: L J: L
Solenoid voltages: 12V DC, 24V DC, 110V AC, 230V AC Control pressure: Control pressure: Actuation torque:
= BVP 1, NBVP16 also available in ATEX-compliant version Peontr. min = ;gobsr Peontr. min = i's“b3‘5 bar  approx. 1.5... 3 Nm
= Version with M12 plug and 8-watt solenoid Peontr max = ar Peontr. max = ar
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Function

R RK S ZK G
Ll L aN N
| ]| P < X " ﬁ{IA gf'_|A < <
AL fE AL CJLB A R QQSE Qﬁzg Pt Epe
TJ %“O rT)B aL B B T—C) Cg
3 3
20 °1 20 °1 b N

Additional flow pattern symbols available
G, D: only type NBVP16
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General parameters and dimensions

BVG BVP, NBVP

RN

T

i

\Version for base plate mounting
(hydraulic actuation)

BVE

HYDRAULIK

T B
Version for pipe connection ¢
(solenoid actuation)
7.
B
Qmax[lpm] pmax[bar] Ports (BSPP) Dimensions [mm] Mmax [kg]
A B, C Hmax Brmax Tinax
BVG 1 20 400/250Y G1/4,G3/8 115 (130) 60 40 1.6
BVP 1 35 39 1.0
NBVP 16 20 400/250Y NG 6 230 45 45 2.1
BVG 3 50 320 G1/2 145 80 50 3.3
BVP 3 155 50 76 2.4
BVE 1 20 500 - 121 37 - 0.4
BVE 3 70 400 122.5 45 - 0.7
BVE 5 300 400 - 206.5 72 - 1.5

1) with solenoid actuation GM.. and WGM
BVE: screw-in valve, also available with connection block for pipe connection

Associated technical data sheets:
Directional seated valves

= Type BVG, BVP: D 7400

= Type BVG1, BVP1: D 7765

= Type BVE: D 7921

= Type NBVP: D 7765 N

Products:

= Type BA: Page 34
= Type NZP: Page 34
= Type BVH: Page 40

Plugs:

= With LED etc.: D 7163
= With economy circuit: D 7813, D 7833
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Seated valves

Directional seated valves type VP

Type VP 1 valves are designed as zero-leakage, cone-seated valves and can be used as
2/2-, 3/2- and 4/2-way directional valves. The internal pressure balance enables free
selection of the flow direction and maximum pressure resistance of all ports. Due to
the air-switching actuation, there is no risk of interaction between actuation elements
and the medium used. No sticking or resinification as a result of increased tempera-
tures is possible.

The preferred area of application is hydraulic lubrication systems that use high-viscosi-
ty grease or oils. Other fluids in the relevant viscosity range can also be considered
provided they have the appropriate seal compatibility.

Features and benefits:

= Freely selectable flow direction

= No interaction between actuation elements and medium

= No sticking or resinification as a result of increased temperatures is possible.

Intended applications:

= Lubricating systems

= Mining machinery

= Construction and construction materials machinery
= Handling and assembly technology

Design and order coding example

VP1 -R -3/4 -G24

Actuation = Solenoid
= Mechanical: roller, feeler

= Manual: lever, turn-knob
Optional connection block  For direct pipe connection

Function  2/2-way directional seated valve (R, S)

3/2-way directional seated valve (Z)

4/2-way directional seated valve (W, G)
Basic type, size  Type VP, size 1

= Versions conforming ATEX

Actuation:

Solenoid Hydraulic

Nomen- Directional seated valve, zero leakage
clature:
Design: Manifold mounting
Actuation: Solenoid
Hydraulic
Pneumatic
Prmax 400 bar
Quact 15 lpm
Pneumatic

=
B+

Solenoid voltage:
12V DC; 24V DC; 110V AC, 230V AC

Li
Control pressure:

Pcontrol min = 24 bar
Pcontrol max = 320 bal’
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Control pressure:
Pcontrol min = 2..3.5 bar
Pcontrol max = 15 bar



HYDRAULIK

Function
R S z G w
><]
A B A B c A C A R A
B D B P D
-2
General parameters and dimensions
Individual valve Valve with sub-plate
Example: VP1R-G24 Example: VP1W-3/4-WG 230
[ [
- | ° | 0
I . I
|
e T
\ \
R P L N
|
B T
Qmax Prmax Ports (BSPP) Dimensions Mpax
[lpm] [bar] [mm] [kg]
A, B, C Hmax Bmax Tmax
VP 1 15 400 G 1/4, G 3/8, 127 40 50 1.0
VP 1 with G 3/4 147 ... 177 50 ... 100 45 ... 80 1.5...2.2
sub-plate
Hmax: Figures apply to solenoid actuation
Associated technical data sheets: Plugs:
= Directional seated valves type VP: D 7915 = With LEDs or
Similar products: to support the EMV etc.: D 7163
= Directional seated valves type BVG1, BVP1, BVE, NBVP16: = With economy circuit: D 7813, D 7833

Page 156
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Seated valves

Lifting/lowering valves type HSV

The lifting/lowering valves type HSV are preferentially used for controlling lifting
equipment with single-acting cylinders. The valve block combines the functions of a
2/2-way directional seated valve with solenoid actuation for lowering the raised load.
It is optionally available with an adjustable throttle to limit the lowering speed or a
2-way flow control valve to guarantee the lowering speed is as load-independent as
possible. A pressure-limiting valve is incorporated to limit the permissible load. An
additionally installed check valve prevents uncontrolled lowering of the load. Flange-
mounting on self-manufactured connection plates is possible.

Features and benefits:

= Optimal control of lifting and lowering function

= High pressures up to 400 bar

= Zero leakage to prevent unwanted lowering of loads and platforms
= Integrated overpressure protection

Intended applications:

= Cranes and lifting equipment
= Materials handling

= Road vehicle construction

= Mining machinery

Design and order coding example

HSV41 -R1 -R-150 - G24

Solenoid voltage 12V DC, 24V DC, 110V AC, 230V AC

Nomen-
clature:

Design:

Actuation:

Pmaxé

Qmax:

HSV 21 and HSV 22 version conforming ATEX

Pressure limiting valve ~ Manually or tool adjustable,
pressure setting in bar

Function

Basic type, size  Type HSV, size 2, 4, 6 and 7
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Valve combination consisting of:

m  2/2-way directional seated valve,
solenoid actuated

= Pressure-limiting valve

= Check valve optional

= Throttle or 2-way flow control valve

Individual valve for pipe connection
Solenoid
315 ... 400 bar

20 ... 120 lpm



HYDRAULIK

Function
With throttle Without throttle With/without With 2-way flow
throttle control valve
R1 R2 R3 R4 S1..S4 R6
HSV 21 S o _|
[e]
HSV 22 lo_ . a .
HSV 41
HSV 61
HSV 71

General parameters and dimensions
HSV 21 and HSV 22

=

2/2-way directional valve

HSV 41 and HSV 71

[ A
— L]
L 1—'-—
L L | R M A
e | :
- e
1 N =
/ | $ T "
L
M Il justabl i
Tool adjustable 50 50 anua ylgdj.?s abel $
limiting valve pressure limiting valye
pressure T 50
max.136,5 Throttle
max. T1 Throttle
Qmax [Lpm] Pmax [bar] Ports (BSPP) Dimensions [mm] m [kg]
P A R H T T1
HSV 21 20 315 G 3/8 G 3/8 see illustration 2.2
HSV 22 30 315 G 3/8 G1/2 see illustration 2.2
HSV 41 40 400 G1/2 G1/2 112 50 140 2.2
HSV 61 60 350 G1/2 G1/2 100 63 166.5 2.5
HSV 71 120 315 G 3/4 G 3/4 100 80 160 3.1
Associated technical data sheets: Plugs:

= Lifting/lowering valves type HSV, HZV: D 7032

= With LEDs or to support the EMV etc.: D 7163
With economy circuit: D 7813, D 7833
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Seated valves

m Switch units (press control valves) type CR

The switch units type CR, available in three sizes, are intended for the control of
bottom and top ram presses, which are driven by dual stage pumps. They consist of
a 2/2-way ball seated directional valve, a ball type check valve and pressure valves.
Low pressure and high pressure circuit are joined during rapid transverse, as soon
as the set pressure is achieved or exceeded the low pressure circuit is switched in
idle circulation mode, whereas the high pressure circuit continues feeding the press
cylinder. An automatic pre-release ensures decompression without pressure surges.
These switch units are designed for direct mounting onto our hydraulic power packs
type MP and RZ.

Features and benefits:

= Optimized for the controls of bottom ram presses

= Smooth, gentle switching

= No pressure drop during press operation due to zero leakage

= Fully automatic switching of the low-pressure pump to circulation

Intended applications:

= Machine tools (presses)

= Woodworking and processing machinery
= Printing and paper technology

= Foodstuff and packaging machinery

Nomen- Valve combination consisting of:
clature: m  2/2-directional seated valve
= Ball-type check valve
®  Pressure valve

Design: Individual valve for pipe connection
Actuation: Solenoid

Manual
Prmax HP 400 bar

LP 30 ... 60 bar

Quaxt HP 8 ... 20 lpm
LP 80 ... 160 lpm
A — R 160 ... 300 lpm

Design and order coding example

CR4 M-WG230 - 400/60

Pressure settings [bar]  High-/low pressure
Actuation mode = Solenoid

Voltage of the actuation solenoids 24V DC, 230V AC 50/60 Hz
= Manually

Basic type, size  Type (R, size 4 and 5
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Function

CR 4M and CR 5M

i

|

j D
._C._|
<

.,

General parameters and dimensions

CR 4M CR 4H
Actuation solenoid  Pressure limiting valve
~—— o
s
I
I T | T T
. I 0B
H B @A ca.90
E M i
| @ 9 T !
' (1 11 |
I H R NP NP R
| T et T B
B T
Qnax Prmax Ports (BSPP) Dimensions m
[lpm] [bar] [mm] [kq]
HP NP A—R HP NP AandR  HP NP M H B T
CR 4M 8 80 200 400 30...60 G1 G1/4 G3/4 G 1/4 max. 247.5 50 100 5.2
CR 4H 8 80 200 400 30...60 G1 G1/4 G3/4 G 1/4 max. 202 50 100 4.7
CR 5M 20 160 300 400 30...60 G11/4 G3/8 G1 G 1/4 max277.5 63 135 10.0
Associated technical data sheets: Plugs:
= Switch units type CR: D 7150 = With LEDs or

Similar products: to support the EMV etc.: D 7163

= Two-stage valves type NE: Page 206 See also section “Devices for special applications”

Hydraulic power packs: - Press controls

= Hydraulic power packs type RZ: Page 62 - Devices for up to 700 bar
= Compact hydraulic power packs type MP, MPN, MPNW, MPW:
Page 22
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Seated valves

Lifting modules and lifting/lowering valves type HMB, HMC, HMT, and
HSV, HZV etc.

They are a combination of different valves (flow control valves, throttles, direction-

al valves) for main lift and, in some cases, other additional functions. The lifting
modules and lifting/lowering valves are for controlling lifting devices, especially high-
rack stackers, order pickers, reach trucks and mobile lifting units. The design of the
internal control system is extremely flexible. This enables solutions that are not only
precisely tailored to the relevant drive concept (fixed or variable displacement pump)
and the customer-specific application, but also affordable.

Control systems for secondary or additional functions can be achieved using directional
seated valves or directional spool valves (type SWR or SWS). These valves are directly
flange-mounted to the main valve in the form of mounting blocks, therefore making
the whole valve combination extremely space-saving.

Features and benefits:

= Flexible design for fixed or variable displacement pump systems
= Low spatial requirements due to steel design

= Flexible combination with directional valves

Intended applications:
= Materials handling (industrial trucks etc.)
= Cranes and lifting equipment

Nomencla- Valve combination according to type
= Road vehicle construction ture: consisting of:

= 3-way flow control valves
= 2-way flow control valves
m  2-way seated valves

= Directional spool functions

Design: Valve bank
Actuation: Solenoid
Pmax? 315 bar
Quax: 120 lpm
Design and order coding example
HMT34 -1/200 - FH5N5 - 30EP12/G24
End plate = With two P ports and one R port
= With prop. idle circulation valve
= With solenoid valve for the parking brake
Valve sections, Diverse intermediate blocks for

ancillary- and intermediate blocks  rotating/extending fork for high rack stackers;
Function rotating/stifting/lifting/lowering
Directional valve sections type SWR 1 with additional functions
Directional valve sections type SWS 2

Connection block  Pressure setting [bar] of the pressure limiting valve
Additional versions
= Connection blocks type SWR
= With flow divider
= With/without pressure limiting valve
= With shut-off valve for P and H (lift)
Basic type  Lift modules and lifting/lowering valves
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Drive concept an field of application:

Drive concept Application
1 2 3 Scissor lift Miniature stacker, Counter balance Reach Order picker
Walkie stacker truck truck (warehouse)
no man aloft man aloft

HSV X X X
HZV X X X X
HSN X X X
HST X X X (x) X X
HMB (x) X (x) X X
HMC X (x) X
HMT X X X X X
HMS X X X X X
HMF X X X X X
HMR X X X X
SWR..SE X X X X X
HSW X X

Drive concept:

= 1: Constant delivery pump, lifting/lowering via flow controller (throttle)

= 2: Lifting via speed controlled pump, lowering via flow controller (throttle)
= 3: Lifting/lowering via speed controlled pump

Circuit examples:

HMT 34-1/200-70F Reach

-G/M/0/2 AN40 BN130 \ .

-D/M/0/02 ..
-30E-P12/G 24

Lifting module type HMT, size 3, port size 4 with Rotate | | Main lift

pressure limiting valve (set for 200 bar), outflow
controller with 70 lpm metering throttle (blocked

in idle position); section G with shock and suction

valves is part of the ancillary block (settings 40 and

130 bar); end plate with idle circulation valve (open ‘
in idle position), proportional-solenoid voltage for

the flow control valve 12V DC, solenoid voltage for

_H
m1
directional spool valve and directional seated valves
24V DC 1] i@ | | |

(e}

HMC 33-1/150-50/80F-T3 T3/D-20E-G 24 Initial lift

Lifting module type HMC, size 3, port size 3 (G 3/4 Main lift Tilting
(BSPP)) with pressure limiting valve (set for 150 bar), Y 2 A C
3-way flow control valve with metering throttle up to T - T 3 mal |
50 lpm, 2-way flow controller up to 80 lpm (blocked ol T ,_a ?S\/man

in idle position), two intermediate blocks type T3 =T
with seated valves and one directly added direction- | 801 /min
al spool valve section type SWR 2 flow pattern D, end |]f_| %
plate with additional port P and R as well as a shut

off valve for port P, solenoid voltage 24V DC
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Function

Single devices: Lifting modules and connection blocks:
HSV HST HMB HMC
Mg 1

°

l

|
|

= =]

Size 3

T3,T34,T44 T25

—
\
\
\
0 I |

Size 2: Hole pattern SWR 1, Size 3: Hole pattern SWR 2 / SWS 2

End plates:
Size 1 and 2 Size 1 and 2 Size 2 Size 2
1 2 20E 30E

M P, R P _R .

=

ol P . | =N
r T
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General parameters and dimensions

HYDRAULIK

HMT 34 ... HMC 33 ...
Lifting module Directional spool valve sections 70 Intermediate blocks (T3) Directional spool valve sections
Lifting module g ! / %ﬂ . f
End plate © é a S
? = \ ﬁ ® End plate L_h : 1 8
e i i
A AN ,
® 0 @%@ D1 Do @ = €}@E o
} © % % A [¥] A @B I@Rv @? O
R1 IE T T 1T i -
B L _
@ s s e @ . 0:
! i - )
130 50 50 40 40 70

Qrax [lpm] Pmax (bar) Note Ports (BSPP)
HSV 21 20 315 ... 400 Individual device P,R,A=G3/8
HSV 22 30 P=G3/8 A R=G1/2
HSV 41 40 P,R,A=G1/2
HSV 61 60 PR A=G1/2
HSV 71 160 P,R,A=G3/4
HSN 50 -100 H, R =G 3/4; P1 =G 3/8; P = (flange connection)
HST 2 20 - 40 315 Connection blocks P,R,H=G1/2; M=G 3/8
HST 3 30 - 60 ZZSE‘;%OTH"de“:;tS: PR, H=G3/4M=G3/8
HMB 2 30 - SWR/SWS-Valve sections P,R=G1/2;,M=G1/4
HMB 33 90 - Intermediate blocks P, R=03/4 M, Rl=G1/4

- End plates

HMC 2 30 P,R,A=G1/2; M=G1/8
HMC 3 (33) 90 P,R=G3/4; M, R1=G1/4 C=G3/8
HMT 3 70 - 90 H,P,R=G1/2; M=G3/8
HMT 34 70 - 90 H=G3/4PR=G1/2,M=G3/8
HMS 4 100 R=G3/4;C, R1=G3/8;M=G1/4
HMF 4 100 R=G3/4,C,R1=G63/8;M=G1/4
HMR 4 100 P,R1,R2=G3/4;P1,D=63/8M=G1/4
HSW 2 25 H,R=G1/2;P1,P2=63/8; M=G1/8

SWR 1 SE 12
SWR 2 SE 25

HMB 2, HMC 2, SWR 1 SE: Hole pattern SWR 1, T2; adaptor plates from X12 to SWR 2

SWR 1 SE, SWR 2 SE: also for external additional functions

Associated technical data sheets:

= Type HMC: D 7650

= Type HMT: Sk 7758 HMT

= Type HMB: Sk 7650 B2, SK 7650 B33
= Type HST: Sk 7650 HST ff

= Type HSW: Sk 7650 HSW

Information on additional lifting modules on inquiry

PR, R1=G1/4; M=G1/8
P,R=G3/8 M=G1/4

Similar products:
= Type SWR, SWS 2: Page 88
= Connection blocks type HMPL and HMPV:Page 104

Plugs:
= With LED's and others: D 7163
= With economy circuit: D 7813, D 7833

”

See also section “Devices for special applications
- Devices for industrial trucks and hoists
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Seated valves

Directional seated valves type VH, VHR and VHP

The directional seated valves types VH, VHR and VHP operate leakage free and are
available in two different sizes. They are operated via a hand lever on an eccentric
shaft transferring the switching moment to an actuation pin acting on the valve
elements (balls). The actuation either features a detent or is self returning to its idle
position. Valve banks type VHR are also available, featuring individual valves (type VH)
connected in parallel and held together with tension rods. Valves type VHP size 1 is
also available as individual manifold mounting version.
Features and benefits:
= Max. pressure 700 bar (manual actuation)
= Actuation using hand lever with automatic centring in zero position

or with notch
= Different arrangements in valve bank possible
= |eakage-free seated valve technology

Intended applications
= Machines for construction and construction material

= Offshore and marine technology Nlortnen- Directional seated valve, zero leakage
clature:

= Process engineering systems e ndividual valve for i )

. . . esign: ndividual valve for pipe connection
| |
oil hydrau“CS and pneumatics Individual valve, manifold mounting,
bankable

Actuation: Manual
Prmax 500 ... 700 bar
Qunax: 12 ... 25 lpm

Design and order coding example

VH1 H1
VHR1 G1/N1/E1

Function/valve sections with actuation  Hand lever with automatic return (1) or detent (2)
Additional versions:
= Actuation with idle position monitoring via contact switch,
available either as indiv. valve or valve bank
Basic type, size  Type VH (Individual valve for pipe connection)

Type VHP (Individual valve, manifold mounting)
Type VHR (Valve bank)

Size 1 and 2
Actuations:
Return spring Detent

Symbol type VHR..

2 2 o
o ol
F= =+
Lo Lfa' | |

.LP‘— —

Return spring: The automatic return is limited to operating pressure of 50 bar. The hand lever has to be returned manually at operating pressure between 50 ... 700 bar.
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Function
Basic symbols Symbol
VH VHP VHR G M N H L S

P -

Max. 7 or 5 valves for type VHR,(size 1 or 2) may be combined
Type L and S individual valve only, not for type VHR

General parameters and dimensions

Individual valve VH..

Valve bank VHR..

| | | | |
| ! ooy
| I | | |
. I
| | | | |
w Ao | | | |
| | | | |
| seps) |
i Ripe Qo Oo Co
- R RN
R | P | . . .
== T T | @D | @D
T B B B B
Qmax [Lpm] Pmax [bar] Ports Dimensions [mm] m [kq]
H H1 B T Valve section
VH1,VHP 1, VHR 1 12 700 G1/4 50 approx. 50 90 1.6
172
VH 2, VHR 2 25 500 G3/8 60 approx. 60 120 3
162

Associated technical data sheets:
= Directional seated valves type VH, VHR, VHP: D 7647

Similar products:

= Directional seated valves type BVG 1, BVP 1,
NBVP 16: Page 156

= Shut-off valves type DA, EA: Page 172

See also section “Devices for special applications”

- Devices for up to 700 bar
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Seated valves

m Shut-off valves type DA and EA

The shut-off valves types DA and EA are of ball seated design and are available in
two sizes. They are used in hydraulic systems for blocking the flow in one or both
directions. They are available with hand lever or with eccenter shaft for customer
furnished hand lever. Both versions can be ordered either with or without detent.

Features and benefits:

= Zero leakage blocking of a hydraulic line

= Pressures up to 500 bar manually switchable
= Flows up to 150 lpm

= Single or double-blocking

Intended applications:

= Rolling mill equipment

= Shipbuilding

= Construction and construction materials machinery
= Mining machinery

Design and order coding example

EA 3

Basic type, size  Type DA (doppeltwirkend) size 2, 3, Typ EA (einfachwirkend), size 2, 3
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Nomen-
clature:

Design:

Actuation:

Pmaxé

Qmax:

Directional seated valve, zero leakage

Individual valve for pipe connection
Manual
500 bar

60 ... 150 lpm



Function

DA 2 DA 2B

EA 2B

HYDRAULIK

DA 3 EA 3

With hand lever

General parameters and dimensions

DA 3

EA 2

Without hand lever

Hand lever with detent

L
T
S J SwW
Quax [pm] Pmax [bar] Ports (BSPP) Dimensions [mm] m [kg]
A, B L SW = a/f
DA 2, EA 2 60 500 G 3/4 165 SW 36 1.3-15
DA 2B, EA 2B 60 500 G 3/4 165 SW 36 1.3-15
DA 3,EA3 150 500 G1 200 SW 50 3.0-3.2

Associated technical data sheets:
= Shut-off valves type DA, EA: D 1741

Similar products:

= Directional seated valves type VH, VHR, VHP: Page 170
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Valves

2.3

Pressure valves

Directly controlled pressure limiting and sequence valves
type MV, SV

Pressure limiting valves type CMV and CSV

Piloted pressure limiting valves type DV, AS etc.
Sequence valves with check valve type VR

Proportional pressure limiting valves type PMV and PDV
Miniature pressure reducing valves type ADC, AM etc.
Pressure reducing valves type ADM and VDM
Pressure-reducing valves type CDK, CLK, DK, DLZ and DZ
Miniature proportional pressure reducing valves type PM
Proportional pressure reducing valves type PDM
Circulation valve type CNE

Two stage valves type NE

Shut-off valves type LV and ALZ

Pressure controlled shut-off valves type DSV and CDSV
Load holding valves type LHK, LHDV, and LHT
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178
182
184
186
188
190
192
196
200
202
204
206
208
210
212

Directly controlled
pressure-limiting and
sequence valves
type MV, SV

Proportional pressure-
limiting valves
type PMV and PDV



Pressure-limiting and sequence valves (also proportional)

HYDRAULIK

Type Design Adjustability Prmax Quax
MV, SV = Individual valve for pipe connection or manifold mounting - Tool adjustable 700 bar 5... 160 lpm
= Screw-in valve, assembly kit - Manually adjustable
CMV(Z), = Screw-in valve - Tool adjustable 500 bar 60 Lpm
CSV(Z)  « Directly controlled - Manually adjustable
DV, AS = Individual valve for pipe connection or manifold mounting - Tool adjustable 420 bar 120 lpm
- Manually adjustable
VR = Insert valve - Tool adjustable 315 bar 120 lpm
= Version with housing Apmax: 15 bar
PMV, PDV = Individual valve for pipe connection or manifold mounting - Electro-proportional 700 bar 120 lpm
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Pressure-reducing valves (also proportional)

Type Design Adjustability Prmax Qumax
ADC, AM = Screw-in valve - Tool adjustable Prmax bt 2...10 lpm
= for pipe connection 300... 400 bar
pmax AL
15... 100 bar
ADM, = Individual valve for pipe connection or manifold mounting - Tool adjustable Prax p: 120 lpm
VDM = Directly controlled or piloted - Manually adjustable 300 - 400 bar
pmax AL
250 - 400 bar
CDK, CLK, = Screw-in valve (2-way principle) - Tool adjustable 500 bar 22 lpm
DK, DLZ, & (Combination with connection block - Manually adjustable
Dz
PM = Assembly kit - Electro-proportional Pmax p: 40 bar approx. 2 lpm
= Individual valve for manifold mounting Prax at 19 bar
PDM = Individual valve for pipe connection or manifold mounting - Electro-proportional Pmax p: 400 bar 120 lpm
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pmax A

5 - 350 bar



HYDRAULIK
Externally pressure-controlled relief valves (switch-off, follow-up valves)

Type Nomenclature/Design Adjustability Prmax Qmax
CNE 2 = 2-way idle circulation valve - Tool adjustable 500 bar 30 lpm
= Screw-in valve Pmax adjust* 450 bar

NE = Two-stage valve (high-pressure/low-pressure stage) - Tool adjustable 500... 700/ 25/
= Individual valve for pipe connection 30...80 bar 180 [pm
LV, ALZ = Shut-off valve (idle circulation valve, directly controlled or - Tool adjustable 350 bar 120 lpm
piloted) - Manually adjustable
= Individual valve for pipe connection or manifold mounting
DSV, = Individual valve for pipe connection or manifold mounting - Tool adjustable 600 bar 60 lpm
cDsv = Screw-in valve - Manually adjustable

Load-holding valves

Type Nomenclature/Design Prmax Qmax
LHK, Load-holding valve, over centre valve 360... 450 bar 250 lpm
LHDV, = Individual valve for pipe connection or manifold mounting

LHT = Screw-in valve, version for banjo bolt mounting
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Pressure valves

Y0 Directly controlled pressure limiting and sequence valves type MV, SV

Pressure valves influence the pressure in hydraulic systems.

Pressure-limiting valves (safety or overpressure valve) safeguard the system against
excessive pressure or limit the operation pressure. Sequence valves generate a
constant pressure difference between the inlet and outlet flow.

A damping device is fitted as standard in the directly controlled valves to ensure quiet
operation, but an undamped variant is also available for special operating conditions.
Pressure-limiting valves with unit approval and CE mark (type MV.X) are also available.
Features and benefits:

= QOperating pressures up to 700 bar

= Various adjustment options

= Numerous configurations

Intended applications:

= General hydraulic systems
= Test benches

= Hydraulic tools Nomen- Pr(.essure limiting valve, sequence valves
clature: (directly controlled)
Design: Individual valve for pipe connection

Screw-in valve
Individual manifold mounting valve
Assembly kit

Adjustment: Tool adjustable
Manually adjustable

Prmax 700 bar

Quraxt 5 ... 160 l/min
Design and order coding example

MVS52 B R X -650

Pressure setting ]
Optionally without dampening (X)

Adjustability (while pressurized) = Tool adjustable
= Manually adjustable
= Adjustable with turn knob (self-locking/lockable)
Pressure range and flow  Pressure ranges A, B, C, Eand F

Basic type, size  Type MV.., DMV.. and SV..
Additional versions
= Multiple pressure limiting valves (2, 3, 4, 5 valves in parallel)
= Pressure-limiting valves with unit approval (TOV valves) (type MVX, MVSX, MVEX, MVPX, SVX,
size 4, 5 and 6)
= Various actuations: ball head for controls via cam, lever etc. (type MVG and MVP only)
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Function

MVD MVS MVE SV Mvp DMV MVCS SvC MVB
MVG
P . R
Function Pressure Pressure limiting valve and differential pressure  Pressure limiting Pressure-limiting valve Pressure
limiting regulators valve with free return flow R—P limiting
valve via a bypass check valve  valve and
differen-
tial pressure
regulators
Brief Corner valve Corner Screw-in  Straight-way Manifold Twin valve as Corner valve Straight-way Assembly kit
description for pipe valve valve valve for mounting shock valve for  for pipe valve for
connection for pipe straight pipe valve hydraulic motors connection  straight pipe
connection installation installation
Size 4,5,6 13, 14, 4, 13,14, 4, 4,5,6, 8 13, 14, 4,5, 4,5,6,8 13, 14, 4,5, 4,5, 6 4,5,6,8
56,8 56,8 6,8 6
Peerm [bar] 20 500 500 500 500 350 500 500 200

1)

Only size 4, 5, 6, and 8

Type MVG and MVGC only size 13 and 14
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General parameters and dimensions
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See following table for dimensions
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DMV




HYDRAULIK

Size Dimensions m Size Pressure range/ Ports
[mm] [kg] Flow (BSPP)V
Hmax B/SW Tmax
MV, MVS, MVCS, MVE 4 126 24 48 0.3 4 F: 80/20 G1/4,G3/8
E: 160/20
5 142 29 60 0.4 C: 315,20
6 164 36 70 0.7 B: 500/20
A: 700/12
8 208 40 60 2.0 00/
DMV 4 107 40 52 0.7 5 F: 80/40 G 3/8,6G1/2
E: 160/40
5 123 50 65 1.3 C: 315,40
6 142.5 60 75 1.8 B: 500/40
A: 700/20
8 192 80 96 4.5
MVP 4 102 28 35 0.3 6 F: 80/75 G1/2 G 3/4
E: 160/75
5 113 32 40 0.5 C: 315/75
6 133 35 50 0.8 B: 500/75
A: 700/40
8 172 50 60 1.6
13, 14 82 29 50 0.3 8 E: 160/160 G3/4,G1
C: 315/160
MVE 13, 14 75 SW 27 - 0.1 Bi: 500,160
MVG, MVGC 13, 14 94 20 42 0.3 13 H: 700/5 G1/4
SV, SVC 4 - SW 22 87 0.2 14 N: 50/8 G1/4
M: 200/8
5 - SW27 108 0.4 H: 400/8
6 - SW 32 132 0.9
SV 8 - SW 41 157 0.9

1)  For pipe connection versions only

Associated technical data sheets:

= Pressure limiting valves type MV etc.: D 7000/1
= Miniature pressure limiting valves type MVGetc.: D 3726
= Pressure limiting valves (assembly kits) type MV:

D 7000 E/1

= Multiple pressure limiting valves type MV: D 7000 M
= Pressure limiting valves with type approval (TUV) type MVX

etc.:
D 7000 TOV

Similar products:

Screw-in pressure valves type CMV, CSV:
Page 182

Piloted pressure valves type DV: Page 184
Piloted pressure valves type A: Page 184

See also section “Devices for special applications”:

Devices for up to 700 bar
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Pressure valves

‘0 Pressure limiting valves type CMV and CSV

Pressure valves influence the pressure in hydraulic systems. Pressure-limiting valves
(safety or overpressure valve) safeguard the system against excessive pressure or

limit the operation pressure. Sequence valves generate a constant pressure difference
between the inlet and outlet flow, where the flow in the opposite direction (return
flow) is free via a bypass check valve.

One advantage of the valves described here is the easily produced mounting hole (see
dimensions). Type CMV is also available as a CE-marked pressure-limiting valve with
unit approval, e.g. as a safety valve for accumulators in accordance with Pressure
Equipment Directive 97/23 EC. Types CMVZ and CSVZ are not influenced by the pressure
conditions downstream and are therefore suitable for use in loss-free sequence control
systems.

Features and benefits:

= QOperating pressures up to 500 bar

= Various adjustment options
= Easily produced mounting hole

Intended applications:

= General hydraulic systems
= Test benches

= Hydraulic tools Nomen-

clature:

Design:

Adjustment:

Pmaxs

Qmax:

Design and order coding example

CMV3 F R -200 -1/4

Indiv. connection block for pipe connection
Pressure setting [bar]
Adjustability (while pressurized)  Tool or manually adjustable
Pressure range  Pressure ranges B, C, Eand F

Basic type, size  Type CMV (pressure limiting valve), size 1 to 3
Type CSV (pressure difference valve), size 2 to 3
Additional versions:
= Sequence valves CMVZ or CSVZ
= \Version with unit approval type CMVX
= Undamped version (CMV)
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Pressure limiting valve,
sequence valves (directly controlled)

Screw-in valve

Tool adjustable
Manually adjustable

500 bar

60 lpm



HYDRAULIK

Function
CMV CMVZ csv csvz
P R P R
= e P R P R
—_
Pressure limiting valve (port R pressure resistant) Sequence valves with by-pass check valve
General parameters and dimensions
CMV/CMVZ csv/csvz
-+
\ T
R
N
‘P
Size Qrmax Pressure range M SW = a/f Dimensions m
[Lpm] Pmax [bar] [mm] [a]
Hmax H1max
CMV, CMVZ 1 20 F: 80 M16 x 1.5 SW 22 78 57 90
E: 160
2 40 C: 315 M20x 1.5 SW24 94 72 160
3 60 B: 500 M24x1.5 SW30 114 83 275
CSv, csvz 2 40 M20x 1.5 SW24 104 73 150
3 60 M24x1.5 SW30 122 82 300
Associated technical data sheets: = Piloted pressure valves type DV: Page 184
= Pressure-limiting valves type CMV, CSV: D 7710 MV = Piloted pressure valves type AS: Page 184
- Er‘;isfge{gy]tmg VLS WD W gl s L See also section “Devices for special applications”

- Screw-in valves and installation kits
Similar products: - Devices for up to 700 bar
= Pressure-limiting valves type MV, SV etc.: Page 178

= Miniature pressure-limiting valves type MVG etc.: Page 178
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Pressure valves

0 Piloted pressure limiting valves type DV, AS etc.

Pressure valves influence the pressure in hydraulic systems. Pressure-limiting valves
(safety or overpressure valve) safeguard the system against excessive pressure or
limit the operation pressure. Sequence valves generate a constant pressure difference
between the inlet and outlet flow. Follow-up valves (release valves) block the flow
until a set pressure value is reached (free flow once this value is exceeded).
Compared with pressure valves of the type DV, the types AS and AE have an additional
check valve in the consumer port.

Features and benefits:

= Various adjustment options
= Various additional functions

Intended applications:

= General hydraulic systems Nomen- Pressure limiting valve

clature: Sequence valve
= Test benches Follow-up valve (piloted)

Design: Individual valve for pipe connection
Individual valve manifold mounting

Adjustment: Tool adjustable
Manually adjustable

Prmaxt 420 bar

Qunax: 120 lpm
Design and order coding example

DV3 G H R -WN1F-24 -200

Pressure setting [bar]
2/2-way directional seated valve  Optionally with mounted 2/2-way directional seated valve for arbitrary idle
circulation
Adjustability in operation  Tool adjustable or manually adjustable (R)
= Various actuations for the pilot valve: ball head for controls via cam, lever etc. (type

DV, DVE)
Pressure range = N: 2 to 100 bar
= H: 5 to 420 bar

Line connection  Pipe connection or manifold mounting

Basic type, size  Type DV (internal control oil drain),
Type DVE (external control oil drain),
Type DF (valve for remote control), size 3 to 5
Type AS (additional check valve), size 3 to 5
Type AE (release valve), size 3to 5

Additional versions:
= Additional switching combinations with the types AS and AE

Function
DV DVE DF AS AE
Pr@—‘ R(A) r Lal F XAT P’i @jR P’i@jR
% FR(A) P @ R(A) A A,
= L= L J A — A ‘ZJ
Pressure limiting, Follow-up valve Pressure limiting, sequence valve, Pressure limiting Release valve (remote
sequence valve follow-up valve or 2/2-way directional valve controlled), combined
valve (remote controlled, depending on function as pressure
the kind of valve connected to port X) limiting valve possible
(type ASE)
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General parameters and dimensions

DV..G

Pilot valve (manually adjustable)

2/2-way solenoid valve (option)

DV...P

Pilot valve (tool adjustable)

20V

™

HYDRAULIK

Type, size Qrmax Pressure range: Ports Dimensions m
[tpm] Pmax [bar] (BSPP) [mm] [kg]®V
DV, DVE, DF H B B1 T T
3 50 N: 100 G1/2 30 60 - 66 - 1,1/-
4 80 H: 420 G3/4 40 65 60 71 78 1,5 /2,0
5 120 G1 50 80 88 73 81 2,0/2,5
1)  Versions for pipe connection/manifold mounting (with installed solenoid valve + 0.6 kg)
A..G A...P
__— Pilot valve
i i

T L up 59: ég 1@

| b A T B |

| A @ @ |
oo [T =@

32 B H >
Type, size Qrmax Pressure range: Ports Dimensions m

[lpm] Prmax [bar] (BSPP) [mm] [kg]V

AS, ASE, AE H H1 B B1 T T1
3 50 M: 200 G1/2 40 - 60 - 80 - 1.8
4 80 H: 350/300 (type AE) 5 ) 40 40 70 80 9% 60 2.2
5 120 G1 6.3 40 100 94 85 80 4.1

1)  Versions for pipe connection/manifold mounting (with installed solenoid valve + 0.6 kg)

Associated technical data sheets:

Piloted pressure valves type DV: D 4350
Piloted pressure valves type AS, AE: D 6170

Similar products:

= Pressure limiting valves type MV, SV etc.: Page 178

= Miniature pressure limiting valves type MVG etc.: Page 178
= Pressure limiting valves type CMV(Z): Page 182
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Pressure valves

Sequence valves with check valve type VR

Pressure valves influence the pressure within a hydraulic system. The type illustrated
below is a sequence valves which generates a constant pressure difference between
inlet and outlet of the flow. The flow in opposite direction (reflow) is unhindered via

a by-pass check valve. This valve shows minor leakage like other spool valves in flow
direction V. — F.

These pre-load valves are used, for example, as drop protection in fork lift trucks,
safeguarding the lifting cylinder during lowering to prevent continued travel if the fork
accidentally gets caught (accident protection), or preventing undesired oscillations by
increasing the back pressure when used as pre-load valve in return pipes.

Features and benefits:

= Compact screw-in valve

Intended applications:
= Industrial trucks
= Lifting devices

Nomen-
clature:

Design:

Adjustment:

Pmaxé

APmaxt

Qmax:

Design and order coding example

VR3 3 C

Design with housing = (artridge valve
= Versions with housing for pipe connection
= Design with metric fine thread

Pre-load pressure  Open-up pressure Apmax 3 to 15 bar
Basic type, size  Type VR, size 1 to 4
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Sequence valve

Screw-in valve
Combination with housing for pipe
connection

Fixed (non-adjustable)

315 bar
15 bar

120 lpm



HYDRAULIK

Function
VR
%@ "l § L
- el
Screw-in valve Version with housing for pipe connection

General parameters and dimensions

VR33C VR49E VR115G
Insert valve Version with housing Version with housing
- v - F v - F
JETH 0= 3 e o L 3 e
- D . | D -
—_ —_——— =gt — X emumx= ==
- D N
L1 SW L2 SW
Qrmax APmax Dimensions m
[lpm] [bar] 1 [mm] [9]?
G (BSPP) L L1 L2 SW = a/f
VR 1 15 3,5,7,9, 12,15 G 1/4 (A) 31 78 66 SW 19 15/120
VR 2 40 3,5,7,9, 12,15 G 3/8 (A) 36 82 70 SW 22 25/160
VR 3 65 3,5,7,9, 12 G 1/2 (A) 42 96 80 SW 27 40/270
VR 4 120 3,5,7,9, 12 G 3/4 (A) 54 106 100 SW 32 80/400
1)  The selected pre-load pressure e.g. opening pressure cannot beltered
2) Individual valve/design with housing
Associated technical data sheets: See also section “Devices for special applications”:

= Sequence valves type VR: D 7340 - Industrial trucks

Similar products: - Screw-in valves and installation kits

= Pressure limiting valves type MV, SV etc.: Page 178

= Miniature pressure limiting valves MVG etc.: Page 178
= Piloted pressure valves type DV: Page 184

= Pressure limiting valves type CMV: Page 182
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Pressure valves

Y0 Proportional pressure limiting valves type PMV and PDV

These pressure limiting valves are electrically remote controlled and rule the hydraulic
pressure within the system. These pressure limiting valves are electrically remote
controlled and safe guard the system against an excessive pressure whose value can be
altered.

The valve series described here are directly controlled (type PMV) or piloted (type
PDV). A minimum pressure of 3 bar or more is required for proper functioning of the
integrated prop. pressure-reducing valve.

Features and benefits:

= Max. operating pressure 700 bar

Intended applications:
= General hydraulics
= Test benches

Nomen-
clature:

Design:

Adjustment:

Pmaxs

Qmax:

Design and order coding example

PDV4G H  -G24
PMVP4 - 44 - G24

Nominal voltage of proportional solenoid 12V DC, 24V DC
Controls via prop. amplifier or PLVC

Pressure range [bar]
Basic type, connection size  Type PMV (pipe connection), type PMVP (manifold mounting)

Prop. pressure-limiting valve
(directly controlled or piloted)

Individual valve for pipe connection
Individual valve
Manifold mounting

Electro-proportional
700 bar

120 lpm

= Optionally with separate control oil supply, i.e. pressure reduction right above 0 bar, no leakage in the

main pump circuit (type PMVS, PMVPS)
Type PDV

= Additionally with 2/2-way solenoid valves for arbitrary idle circulation

Function
PMV, PDV
% ng
P LR
Pipe connection Manifold mounting valve

188 | www.hawe.de | 05-2013-3.6



General parameters and dimensions

PMV

HYDRAULIK

EH+ [P(A) @
| ot
% e
53'@ i .
Ll
P
.
PMVP
EH R(P) P(A) I
JA RV ,S o ||+
| S B I ® :
s w® Sk
® & N
u
R P
.
Size Qmax[lpm] Pressure range pmax [bar]  Ports (BSPP) ¥ Dimensions [mm] m [kg]
H B T
PMV/PMVP 4 16 41: 180 G 1/4, G 3/8 97/95 35 135 1,2/11
42: 290
43: 440
44: 700
5 16... 60 41: 110 G 1/4,G3/8,G1/2 98/95 35/40 140 1.2
42: 180
43: 270
44: 450
6 60... 75 41: 80 G3/8,G1/2,G3/4 102/95  40/50 150/140  1,5/1,3
42: 130
43: 190
44: 320
8 120 41: 45 G3/4,G1 107/97  45/60 160/150  1,9/1,7
42: 70
43: 110
44: 180
PDV.G/PDV.P 3 40 N: 130 G 1/2 96 66 150 1.8
4 80 m ;gg G 3/4 99.5 71/78 155/150  2,2/2,7
5 120 G1 104.5 73/81 170/178  2.7/3.2

1)

Associated technical data sheets:
Prop. pressure limiting valves type PMV(S), PMVP(S): D 7485/1 =
Prop. pressure valves type PDV: D 7486

For pipe connection versions only

Type NPMVP: D 7485 N
Type NZP: D 7788 Z

Electronic accessories:

Prop. amplifier (module) type EVIM2: Page 276

= Prop. amplifier (module) type EV1D1: Page 276
= Prop. amplifier (card version) type EV 22K2: Page 276
= Programmable logic valve control type PLVC: Page 278

See also section “Devices for special applications”

- Proportional valves
- Devices for up to 700 bar
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Pressure valves

Y0 Miniature pressure reducing valves type ADC, AM etc.

The task of pressure-reducing valves is to maintain a largely constant outlet pressure
despite a higher and changing inlet pressure. These valves are used when a secondary
circuit has to be fed with a lower but constant pressure level by a main (primary)

oil circuit with a higher and varying pressure level. The valves mentioned here are
suitable for the supply of control circuits with low oil consumption. There is a design-
related permanent leakage flow, which has to be led back to the tank in a de-pressur-
ized line via port R. A reversal of the flow direction is possible up to approx. 30% of
Qmax. A bypass check valve has to be provided for higher reversed flow. These pressure-
reducing valves feature an override compensation, i.e. acting like a pressure-limiting
valve, if the pressure on the secondary side exceeds the set pressure e.g. due to
external forces.

Features and benefits:

= Compact design
= Numerous configurations

Intended applications:
= For control oil supply in pilot circuits

Nomen-
clature:

Design:

Adjustment:

Pmax pt

Pmax At

Qmax:

Design and order coding example

ADC1 -25 -1/4

Design = Cartridge valve
= Design with housing for direct pipe connection
= Version with housing for manifold mounting (type AM 11)

Pressure downstream  Pressure at port A [bar]

Basic type  Type ADC, AM
Type ADM, ADME

= Type ADM 1 adjustable version available
Function

ADC, AM, ADM, ADME
Rglilr R(T) ,_i ]
P A P A

Screw-in valve Pipe installation
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Pressure reducing valve

Screw-in valve
Valve for pipe connection

Fixed (non-adjustable)

300 ... 400 bar
15 ... 100 bar
2...10 lpm
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General parameters and dimensions

ADC 1-.25 AM1-20-1/4 ADME 1-... ADM 1-70

Pressure reducing valve Pressure-reducing valve type AM 1, Pressure-reducing valve type
type ADC 1, screw-in valve,  version for pipe connection (ports G 1/4 ADM 1,

pressure at A approx. 25 bar  (BSPP)), pressure at A approx. 20 bar version for pipe connection,

pressure at A approx. 70 bar

] — o e — ‘ ]
N e An: R n R =R CEE
ff _._. L | _ © ! | J J==
B R Ty 1P Plswer T i
S O Aﬁ_/ L ‘ ° 1 ®
T i ‘T
_ 61/4 A % T H
50 35 L‘_U ‘@
#18 ‘ —— A
M24x1,5 I 1 o
\ L 0
=0 o
N i O
N - L i
A N P
P L 4
max.67
R
A
Qumax Prmax Outlet pressure Ports Mpmax
[lpm] [bar] [bar] at A (BSPP)Y [ka]
Screw-in valve Pipe installation
ADC 1 2 300 15, 25 G 1/4 0.03 0.32
AM 1 2 400 20, 30, 40, 100 G1/4 0.03 0.3
ADM 1 8...10 300 15, 20, 30, 70 G 1/4 - 0.34
ADME 8 300 15, 20, 30 - 0.05 -
1) In version for pipe connection only
Associated technical data sheets: = Prop. pressure-reducing valves type PDM: Page 202
= Miniature pressure-reducing valves type ADC etc.: D 7458 = Miniature prop. pressure-reducing valves type PM, PMZ: Page
Similar products: 200
= Pressure-reducing valves type ADM, VDM: Page 192 See also section “Devices for special applications”
= Pressure-reducing valves type CDK: Page 196 - Screw-in valves and installation kits
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Pressure valves

Y Pressure reducing valves type ADM and VDM

The task of pressure reducing valves in a hydraulic circuit is to maintain a rather
constant outlet pressure despite a higher and changing inlet pressure. These valves are
usually used when a secondary circuit has to be fed with a lower but constant pressure
level by a main (primary) circuit with a higher and varying pressure level. These valves
are either directly controlled (type ADM) or hydraulically piloted (type VDM). There is
a design related permanent leakage flow apparent at L, which has to be led back to
the tank via a de-pressurized line. A reversal of the direction of flow is possible up to
approx. 50% of Qmax. A by-pass check valve has to be provided for higher reversed flow.
The pressure reducing valves type ADM feature a override compensation i.e. acting

like a pressure limiting valve, if the pressure on the secondary side exceeds the set
pressure e.g. due to external forces.

Features and benefits:

= With safety valve function
= Various adjustment options
= Various additional functions
Intended applications:

= General hydraulics

= Jigs

= Test benches

Design and order coding example

ADM22 D R -250

Pressure setting [bar]

Adjustability in operation = Tool adjustable (-)
= Manually adjustable (R)

Nomen-
clature:

Design:

Adjustment:

Pmax Pt

Pmax A

Qmax:

Pressure-reducing valve
(directly controlled or piloted)

Individual valve for pipe connection
Individual valve
Manifold mounting

Tool adjustable
Manually adjustable

300 ... 400 bar
250 ... 400 bar
120 lpm

= Adjustable with turn knob (self-locking -V/lockable -H)

Pressure range Pressure ranges for outlet pressure at A

Basic type, size  Type ADM (non-piloted), size 1 to 3

VDM5 H R -250

Pressure setting [bar]
Adjustability in operation = Tool adjustable (-)
= Manually adjustable (R)
Pressure range  Pressure ranges for outlet pressure at A
Basic type, size  Type VDM (hydraulically piloted), size 3 to 5

= Hydraulically piloted pressure-reducing valve type VDX
(pressure-limiting valve at port L)
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Function

= =i

L'p " Ta

Valve for pipe connection Manifold mounting valve

General parameters and dimensions

ADM 22 DR

Directly controlled pressure reducing valve type ADM size 2,
for pipe connection

(tapped ports G 3/8 (BSPP), coding 2),

pressure range 30 to 120 bar (coding D),

pressure manually adjustable (coding R)

Directly controlled pressure-reducing valve type ADM, size 2
for pipe connection

(ports G 3/8 (BSPP), coding 2),

Pressure range 30 to 120 bar (coding D),

Manually adjustable pressure (coding R)

o —
T T 1T
Iy

Ft
4‘
A
>

tt

|

VDM..

|
L P s

Valve for pipe connection Manifold mounting valve

ADM...P
Manifold mounting valve

(il L é/Z_
QL. A 1
P | @ 7 |
== ==
B1 H1
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VDM...G
Valve for pipe connection

VDM 5 PH - 250

Piloted pressure reducing valve type VDM size 5,

manifold mounting (coding P),

pressure range 10 to 400 bar (coding H),

pressure tool adjustable to 250 bar

Piloted pressure-reducing valve type VDM, size 5

for manifold mounting (coding P),

pressure range 10 to 400 bar (coding H),

tool adjustable pressure to 250 bar

Pilot valve @ 3 Pilot valve @ ]
MRV = el TR A\ MRV & el TR A\
1 AR AR I RN A
g < R S g < R i S
t- L / ﬁ- t- L / ﬁ-
@ & N - @ & N '
max.82 B1 H1 max.82 B1 H1
Qrmax Pmax Pmax A Ports Leakage flow Dimensions Mumax
[lpm] [bar] [bar] (BSPP)? Q ek [lpm] [mm] [kg]?
H H1 B B1 T T1
ADM 1... 12 300 F: 30 G1/4 approx. <0.05 30 35 45 35 141 - 0.6/0.6
ADM 2.. 25 E 11628 G1/4,G3/8 approx.<0.05 30 40 50 40 162 - 0.7/0.85
A: 250
ADM 3.. 60 F: 25 G3/8,G1/2  approx. <0.07 30 40 50 40 174 - 1.0/1.1
D: 100
C: 160
A: 250
VDM 3.. 40 400 N: 100 G1/2 approx. <0.4 30 - 60 - 66 - 1.1/--
. 1)
VDM 4.. 70 H: 400 G 3/4 40 40 65 60 71 78  1.5/2.0
VDM 5.. 120 G1 50 50 80 88 73 81 2.0/2.5

1) Max. pressure difference is 300 bar between inlet and outlet
2) Design for pipe connection

3) Version for pipe connection / manifold mounting
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Example circuit:

HK 43 LDT/1 M - ZZ 2.7/9.8

HYDRAULIK

-AN 21 F 2-D45-F50
-BA 2

-NSMD 2 K/GRK/0
-1-G 24

[ ]

el ] [
EEES [ |7

Mx—

Associated technical data sheets:
= Pressure-reducing valves type ADM: D 7120
= Pressure-reducing valves type VDM, VDX: D 5579

Similar products:

= Miniature pressure-reducing valves type ADC etc.: Page 190

= Miniature prop. pressure-reducing valves type PM, PMZ: Page
200

Pressure-reducing valves type CDK: Page 196
Prop. pressure-reducing valves type PDM: Page 202
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Pressure valves

Y Pressure-reducing valves type CDK, CLK, DK, DLZ and DZ

The task of pressure reducing valves is to maintain a largely constant outlet pressure
despite a higher and changing inlet pressure. These valves are used when a secondary
circuit has to be fed with a lower but constant pressure level by a main (primary) oil
circuit with a higher and varying pressure level. The valve described here is directly
controlled. Compared with conventional, piston-type pressure reducing valves suffering
from leaking oil, where an additional drain port is required, this type is designed
according to the two-way principle, i.e. it has zero leakage when in a closed state.
Type CLK has an integrated safety valve function. A reversal of the flow direction is
possible up to approx. 2 x Qmax. A particular feature of type DK is the tracked pressure
switch, i.e. the pressure and switch are set at the same time with one adjustment
device.

Features and benefits:

= Zero leakage in closed state
= Version with integrated overpressure function

Nomen- Pressure reducing valve (2-way valve)
Intended applications: clature:
= General hydrau“c systems Design: Screw-in valve combination with a
= Jigs connection block for
s Test benches = Pipe connection

= Manifold mounting

Adjustment: Tool adjustable
Manually (adjustable)

Prmax 500 bar

Quaxt 22 lpm
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Design and order coding example

C(DK3-2 R -250

Pressure setting [bar]
Adjustment = Tool adjustable (-)
= Manually adjustable (R)
= Adjustable with turn knob (self-locking -V/lockable -H)
Basic type and pressure range  Type CDK, type CLK (with additional override compensation)
= Screw-in valve
= Version with connection block for pipe connection with/without pressure-limiting valve

= Version with connection block for manifold mounting with/without pressure-limiting valve
= Inintermediate plate design NG6 (type NZP)

DK2 R /160 /4R

Additional elements  Orifice/throttle
Pressure setting [bar]
Adjustment = Tool adjustable (-)
= Manually adjustable (R)
= Adjustable with turn knob (self-locking -V/lockable -H)

Basic type and pressure range  Type DK (with tracked pressure switch)
Type DZ with type CDK
Type DLZ with type CLK
= With bypass check valve
= Manifold mounting
= Version with connection block for pipe connection
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Function

CDK CLK CDK 3. -..-1/4-DG3.
T
5 A P A | ? |
p i A
> -

M

Screw-in valve Version for pipe connection, a pressure switch type DG 3. May be installed
as option, additional port for pressure gauge

CDK 3. -..-P Dz, DLz DK
- v, - M, -
I I 4/\/1: 32
)
| | | 11
P A
—O—_ —O—_
Manifold mounting valve Manifold mounting valve, optional with orifice/throttle and  Manifold mounting valve with tracked
bypass check valve pressure switch

General parameters and dimensions

CDK 3.. CLK 3.. CDK 3. -..-1/4-DG3. DK 2.

-

max.181
max.186

max.215
max.220
max.210

) {

0,0
0,0
71.5
50 35
M24x1.5 M24x1.5

Druckschaltgerat

2O
L1 w
Hram
LN\N
sl O

T
LT

Mounting hole Mounting hole Typ DG 3. (optional)
A —A \\

7 Z

P P
Qmax[lpm] Pressure range pmax [bar] Ports (BSPP) m [kg]
CDK 3.-..., CLK 3.-... 6... 22 ..-08: 4501 .=2: 200.. - 0.7
..-081: 5007 .=21: 250..

CDK 3. -..-1/4-DG3. 1: 300 5:130.. G1/4 1.25
CDK 3. -..-P ..-11: 380... ..-51: 165 - 1.4

DZ..., DLZ..., DK... -

1) Only available as type CDK and DK
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Example of a version Example of a version Use in the valve bank,
with large flows Qa-» with undesired return flow shown here with seated valves type BVZP 1
Example: Qp = 15 |/min [formula] in acc. with D 7785 B

BVZP 1 A - 1/300 - G22/0

- G22/(72/100/4/2

- WN1H/10/4

-1-1-G24

I3
[1=2

]| e

— T s
Eoa ] T
B L
et ][~
@ Al[B ; .
Wil i I A
PIR Application example for undesired return flow E—=g 1] Ay

® — g 1. e.g. type RK 1E in acc. with D 7445 D =
, (shown here screwed into port A of the \,E;:___._B
Application example for large flows CDK 3 valve) | Ha7 ] |
2. Type CDK 3- 2-1/4-DG 34 ' | A
1. e.g. Type RK 2G acc. to D 7445 s / | HH | ’
2' Oreﬂow =45 I-pm | L:Z- VA Ay
3. Qr=151lpm [
4. Type CDK 3-2-1/4
Application example in the valve bank
1. Type CDK 3-2-100 shown here incorpo-
rated as
-/CZ 2/100...
Associated technical data sheets: Intermediate plates:
= Pressure-reducing valves type CDK: D 7745 = Intermediate plate NG 6 type NZP: D 7788 Z
= Pressure-reducing valves type CLK: D 7745 L Accessories:
= Pressure reducing valve with tracked pressure = Pressure switches type DG 3., DG 5 E: Page 266

switch type DK, DZ: D 7941 See also section “Devices for special applications”

Similar products: - Screw-in valves and installation kits
= Pressure-reducing valves type ADM, VDM, VDX: Page 192

= Miniature pressure-reducing valves type ADC etc.: Page 190
= Prop. pressure-reducing valves type PDM: Page 202
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Pressure valves

Y0 Miniature proportional pressure reducing valves type PM

These proportional pressure reducing valves are used for circuits, where other devices
i.e. directional spool valves should be controlled with a low flow and varying pressure.
The pressure on the secondary side (port A) can be adjusted, independently from

the pressure on the primary side, according to an electrical signal. The reduced

pressure at port A will change proportional to alternation of the electrical input signal.

There is a design related permanent leakage flow apparent at R, which has to be led
back to the tank via a depressurized line. These pressure reducing valves feature a
override compensation i.e. acting like a pressure limiting valve, if the pressure on the

secondary side exceeds the set pressure e.g. due to external forces.

Features and benefits:
= Compact design
= Numerous configurations

Intended applications:
= For control oil supply in piloting circuits

Design and order coding example

PM1 -11 BO0,6 -G24

Nomen-
clature:

Design:

Adjustment:

Prmax pe

Pmax A

Quax:

Prop. pressure reducing valve

Assembly kit
Individual valve
Manifold mounting

Electro-proportional

40 bar
19 bar

approx.. 2 lpm

Nominal voltage of proportional solenoid  Controls via prop. amplifier or PLVC
Type PMZ also available in ATEX-compliant version

Additional elements = Orifice for oscillation damping in A and B
= Return pressure stop in R

Prop. adjustable nominal pressure difference [bar]

Basic type  Type PM
Type PMZ

= Assembly kit (type PM 1, PMZ 01, PMZ 11)
= For manifold mounting (type PM 11, PM 12)

= Version in valve bank (type PMZ) with up to 10 prop. pressure-reducing valve sections

Function

PM 1 PM ] PMZ
11 } 1

® ® | = \

®

’7 f‘ﬁj
L

P
5

5
o

(P (P
(R) (R)
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General parameters and dimensions

PM 1

v
N
<~
RS i
pE4 o
AT
PM 11
66,5

=
=

S ECE

Design

HYDRAULIK

PMZ 1
49

e
|
7

ca.60

T
PM 12 115
mnins SN
leml | 1] P Leml .
| ch | |
AURluP B
DI T -

Pressure range (prop. adjustable nom. pressure difference

Ap = pa - pr) [bar]

PM 1

PMZ 1, PMZ 01
PM 11

PM 12

Associated technical data sheets:

Assembly kit

Valve for manifold
mounting

Individual valve
Twin valve
Individual valve

Twin valve

= Prop. pressure reducing valves type PDM: Page 202

Prop. amplifier:
= Type EVIM (module): Page 276
= Type EV1G (module): Page 276

0...9

0... 4.5 and 0... 11.5
0...5.5and 0... 14
0...7.5and 0... 19

= Type EV1D (module): Page 276
= Miniature prop. pressure reducing valves type PM, PMZ: D 7625 » Type EV22K (card version): Page 276

Similar products:

Additional electrical components:
= Programmable logical valve control type PLVC:

Page 278

See also section “Devices for special applications”:

- Proportional valves
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Pressure valves

r0 Proportional pressure reducing valves type PDM

The task of proportional pressure reducing valves in a hydraulic circuit is to maintain

a rather constant outlet pressure (port A) despite a higher and changing inlet
pressure (port P). They are used when an hydraulic circuit with a higher pressure level
(primary side) is to supply another circuit with a lower pressure level (secondary side),
without affecting the higher pressure in the primary circuit. There is a design related
permanent leakage flow apparent at L, which has to be led back to the tank via a de-
pressurized line. A reversal of the direction of flow is possible up to approx. 50% of
Qmax. A by-pass check valve has to be provided for higher reversed flow. The pressure
reducing valves size 11 and 21/22 feature an override compensation i.e. acting like a

pressure limiting valve, if the pressure on the secondary side exceeds the set pressure

e.g. due to external forces.

Features and benefits:

= With safety valve function

Intended applications:
= General hydraulics

= Jigs

= Test benches

Nomen-
clature:

Design:

Adjustment:

Prmax Pt

Pmax A

Qunax:

Design and order coding example

PDMP 2
PDM4G -43 -G24

Nom. voltage prop. solenoid

Pressure range

Basic type, size, design

Function

PDM

Pressure ranges for pressure downstream at A

Type PDM (pipe connection), size 11, 21, 22
Type PDMP (manifold mounting), size 11, 22
Type PDM, size 3to 5

Pipe connection (G), manifold mounting (P)

Prop. pressure-reducing valve
(directly controlled or piloted)

Individual valve for pipe connection
Individual valve
Manifold mounting

Electro-proportional

400 bar
5 ... 350 bar

120 lpm

12V DC, 24V DC, controls via prop. amplifier or PLVC

Piloted

Piloted

Valve for pipe connection:

Manifold mounting valve:

—1
[_I
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General parameters and dimensions

PDM 11, PDM 21, PDM 22
Valve for pipe connection

M T -

PDM 3 to 5

HYDRAULIK

i P(A) ©
A | W ea@ NPy
T
=
(E=E) ™
' T
T B
PDMP 11 and PDMP 22 PDM 4P and PDM 5P
Manifold mounting valve
% gy R(P) P(A) N
| R
- 7R\ R\ i L
| WY o @@ -
| NG Y=
® ® N
T
T
Qrmax Pressure range  Ports Leakage flow Dimensions m
[lpm] Pmax a [bar] (BSPP)V Queak [Lpm] [mm] [kal
H B T
PDM 11 Directly 12 41: 80 G1/4 <0.5 113 35 135 1.5
controlled 42: 130
PDMP 11 43: 200 - 108 35 135 1.4
44: 320
PDM 21/22 20 41: 45 G1/4,G3/8 < 0.5 113 35 142 1.6
42:70
PDMP 22 43: 110 - 108 40 142 1.3
44: 180
PDM 3 G Piloted 40 N: 130 G1/2 <0.8 96 66 150 1.8
M: 200
PDM 4 G 70 H: 350 G 3/4 99.5 71 155 2.2
PDM 5 G 120 G1 104.5 73 170 2.7
PDM 4 P 70 - - 99.5 78 150 2.7
PDM 5 P 120 - - 104.5 81 178 3.2

1)  Version for pipe connection

Associated technical data sheets:
= Prop. pressure reducing valves type PDM: D 7486, D 7584/1

Similar products:
= Miniature prop. pressure reducing valves
type PM, PMZ: Page 200

Prop. amplifier:
= Type EVIM (module): Page 276
= Type EV1G (module): Page 276

Type EV1D (module): Page 276
Type EV22K (card version): Page 276

Additional electrical components:
Programmable logical valve control type PLVC:

Page 278

See also section “Devices for special applications”:
- Proportional valves
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Pressure valves

Circulation valve type CNE

The pressure controlled 2-way directional valve automatically switches one (low
pressure) of two circuits feeding a hydraulic system into idle circulation as soon as
the adjusted pressure is achieved or exceeded by the high pressure circuit. The valve
is retained in this shifting position, enabling idle circulation, via the higher pressure
being picked up and transmitted by a control oil duct. This valve also serves as a
pressure limiting valve for the low pressure circuit.

Contrary to version CNE 2, CNE 21 features an additional thread seal and CNE 22 and
23 a thread seal plus a piston seal.

The idle circulation valves type CNE are screw-in valves where the mounting hole can
be easily manufactured.

Features and benefits:

= Compact design
= Easily produced mounting hole

Intended applications:
= Accumulator charged systems
= Jigs

Design and order coding example

CNE2 C -50

Pressure setting [bar]
Pressure range

Basic type, size  Pressure controlled 2-way valve type CNE
Additional versions:

Nomen-
clature:

Design:

Adjustment:

Pmaxt

Pmax adjusts

Qunax:

2-way circulation valve

Screw-in valve
Tool adjustable

500 bar
450 bar

30 lpm

= Additionally sealed tapped journal to minimize the internal leakage loss (type CNE 21)
= Additionally sealed tapped journal and piston to minimise leakage loss (type CNE 22 and CNE 23)
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Function

General parameters and dimensions

CNE 2 Order example:
HK448/1-HH..-AN21F2
asnal Circulation valve integrated in connection block type AN 21 F2 for
compact hydraulic power packs type HK with two pump circuits

SW R P

1| - L

H1

] NiamaRt
M20x1,5 N +R1
z - o —M3
P—F ————Rr2
N
R
Qrmax Oper. pressure Dimensions
[lpm] Pmax [bar] with [mm]
P z H H1 SW = a/f SW1
CNE 2 30 E: 30 500 70 96 22 24
D: 45
CNE 21 C: 60
CNE 23 B: 75
A: 90
M: 120
L: 150
CNE 22 30 C: 320 500 120 147 30 27
B: 450

Connection blocks:
= Two-stage connection blocks type NA: D 6905 A/1
= Connection blocks type AN, AL: D 6905 A/1

= Two-stage valves type NE: Page 206 See also section “Devices for special applications”

= Switch units type CR: Page 164 - Screw-in valves and installation kits and devices for up to
= Shut-off valves type LV, ALZ: Page 208 700 bar

= Switching valves type AE: Page 184

Associated technical data sheets:
= Idle circulation valves type CNE: D 7710 NE

Similar products:
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Pressure valves

Y0 Two stage valves type NE

Two stage valves are used for hydraulic systems fed by two stage pumps (low and high
pressure). They unit the flow from both pumps, automatically switch the low pressure
circuit to idle circulation as soon as the adjusted pressure is achieved or exceeded

by the high pressure circuit and safeguard both pumps from excessive pressure above
the set figures. These valves are intended for use together with 3/3- or 4/3-way
directional valves controlling hydraulic cylinders. Bottom ram presses and single acting

hydraulic cylinders are better controlled by switch units type CR.

Features and benefits:

= Max. operating pressure 700 bar

= Direct mounting to hydraulic power packs
= Direct combination with valve control

Intended applications:
= Presses

= Test benches

= Hydraulic tools

Design and order coding example

NE20 -650/20

Pressure setting [bar]  High- /low pressure
Basic type  NE 20, 70 and 80

Additional versions:
= Direct mounting at hydraulic power packs type MP and RZ
= Valve banks type BV can be directly mounted (type NE 21)

Function

NE 20 NE 70, NE 80
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Nomen-
clature:

Design:

Adjustment:

8

Qmax:

Two stage valve
(high pressure (HP) / low pressure (LP)
stage)

Individual valve for pipe connection
Tool adjustable
500 ... 700 (HP) / 30 ... 80 (LP) bar

25 (HP) / 180 (LP) lpm



HYDRAULIK
General parameters and dimensions

NE 20 NE 70, NE 80
- \d - s @
O’ - =)< | -
b B : N7
¢ - = ©
R
g0 A
i
b=
@ @
m
i et
EEEEL
R NP HP @
H
[
H
|
Qmax Prmax Ports (BSPP) Dimensions m
[lpm] [bar] [mm] [kgl
HD ND HD ND A R HP NP H B T
NE 20 10 40 20 ... 700 16 ... 80 G1/2 G1/4 G1/2 110 70 50 2.1
NE 70 16 100 (0)...500 (0)..60 G1 G1/4  G3/4 131 100 50 3.4
NE 80 25 180 (0) ... 500  (0) ... 30 G11/4 G3/8 G1 259 120 60 7.0
Associated technical data sheets: Similar products:
= Two-stage valves type NE: D 7161 = Idle circulation valves type CNE: Page 204
Pumps: = (Press) switch units type CR: Page 164
= Compact hydraulic power packs type MP, MPN, = Directional seated valves type VB: Page 130
MPW, MPNW: Page 22 See also section “Devices for special applications”:
= Dual-stage pump type RZ: Page 62 - Press control

- Devices for up to 700 bar
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Pressure valves

Shut-off valves type LV and ALZ

These shut-off valves automatically switch the pump delivery flow into idle circula-
tion as soon as the adjusted pressure is achieved. There is a check valve upstream of
the consumer port A preventing any return flow via the port R . The idle circulation
switching position is interrupted as soon as the pressure in the consumer port drops
approx. 13% under the set pressure figure. The self controlled valves type LV do not
require any flow pulsation whereas type ALZ is a piloting valve. Both types are mostly
used as accumulator charge valves, and should be installed as near to the pump as
possible.

Features and benefits:

= Various means of adjustment
= Various additional functions

Intended applications:
= General hydraulics
= Test benches

Nomen-
clature:

Design:

Adjustment:

Pmaxs

Qmax:

Design and order coding example

Lviopr D
ALZ3G CR

- 180
- 250

Pressure setting [bar]

= Tool adjustable (-)

= Manually adjustable (R)
Type LV, size 10, 20, 25

= Pipe connection (-)
= Manifold mounting (P)
= Design with low switching hysteresis (type LV 25)

Pressure range

Basic type, size, design

Type ALZ, size 3to 5

= Pipe connection (G)
= Manifold mounting (P)

Arbitrary idle pump circulation via 2/2-way solenoid valve
Function

LV, ALZ
For pipe connection:

AF E 37
P

Manifold mounting valve:
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Shut-off valve
(idle circulation valve, direct controlled or
piloted)

Individual valve for pipe connection
Individual valve
Manifold mounting

Tool adjustable
manually adjustable

350 bar

120 lpm



General parameters and dimensions

HYDRAULIK

LV.. ALZ..G.. ALZ..P..
[ C M
J L | B -
i NI -
1 (1 |
PR ANN07
T H
— This piloting valve
ﬁ is oriented —
rotated by 90°
with size 5 ﬁl
2 ol ||
% @
£ R < |
S S |l
i T Ty ®
] = F -
_ 2%a, 4
& s ® @&
T A T
Control Qrmax Pressure range: Ports Dimensions m
[pm] Prax [bar] (BSPP)? [mm] [ka]
H B T
LV 10 Direct 12 F: 60 G1/4 155 45 32 0.9
E: 140
D: 240
C: 350
LV 20, LV 25 25 F: 80 G3/8 205 50 32 1.2
E: 140
D: 220
C: 350
ALZ 3 G Piloted 50 F: 60 G1/2 80 40 99 2.0
E: 140
ALZ 4 G 80 D: 240 G 3/4 94 40 109 2.4
ALZ 5 G 120 C: 350 G1 105 63 135 4.3
ALZ 4 P 80 G 3/4 60 40 119 2.1
ALZ5 P 120 G1 80 40 133 4.3

1)  For pipe connection versions only

Associated technical data sheets:
= Shut-off valves type LV: D 7529
= Shut-off valves type ALZ: D 6170-ALZ
= Shut-off valves type AL: D 6170

Similar products:

Release valves type AE: Page 184
Connection blocks type AL: Page 32
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Pressure valves

2.3

These pressure-controlled shut-off valves in the seated valve version block the flow

to consumers located downstream without any leakage as soon as the set pressure
value is reached or exceeded in the consumer line B. The valves will open again if the
pressure on the inlet side A drops below the set value defined by the spring tension.
While type DSV is designed for manifold mounting or pipe connection, type CDSV is a
screw-in valve with easily machined mounting holes. It is frequently used to safeguard
pressure gauges, for example.

Features and benefits:

= Various adjustment options

= Various additional functions
Intended applications:

= General hydraulic systems

= Test benches

= (Pressure gauge) protection valve

Nomen-
clature:

Design:

Adjustment:

Pmaxs

Qmax:

Design and order coding example

CDSsV1 A -1/4 -400
Pressure setting [bar]
Design  with connection block (-1/4)

Cartridge valve (-)
Pressure range  Tool adjustable (-) or manually adjustable (R)

Basic type, size  Type CDSV (cartridge valve), size 1

DSV 21-1 B -200

Pressure setting [bar]
Pressure range  Tool adjustable (-) or manually adjustable (R)

Basic type, size  Type DSV (pipe connection), type DSVP (manifold mounting), size 1, 2, 3
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Pressure controlled shut-off valves type DSV and CDSV

Shut-off valve

Individual valve for pipe connection
Manifold mounting
Screw-in valve

Tool adjustable
manually adjustable

600 bar

60 lpm
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Function

CDSV 1, DSV 2

General parameters and dimensions

Cchsv 1 DSV 2-2 DSVP 21-1

Screw-in valve Version for pipe connection Manifold mounting valve
H

M mMm
© -
N I
von Han ' '
verstellbar N \AN in
- Tool adjustable

= ||

g~ sw
! % A
Design Size Qmax Prmax Ports (BSPP) Hmax sw m
[lpm] [bar] [mm] =a/f [kg]
CDSV 1 Screw-in valve 1 10 C: 120 M 16 x 1.5 69 Sw 22 0.13
B: 350
A: 600
DSV 29 Version for 1 20 D: 40 G1/4 185 SW 36 0.7
pipe connection C: 100
B: 220
A: 600
2 40 D: 20 G 3/8 193 SW 36 0.9
C: 60
B: 120
A: 400
3 60 D: 20 G1/2 193 SW 46 1.1
C: 60
B: 120
A: 400
DSVP 29 Manifold mounting 1 20 D: 40 G 1/4 181 - 1.1
valve C: 100
B: 220
A: 600
1) Manifold mounting valve only in size 1
Associated technical data sheets: See also section “Devices for special applications”:
= Shut-off valves type DSV, DSVP: D 3990 - Screw-in valves and installation kits
= Shut-off valves type CDSV: D 7876 - Devices for up to 700 bar
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Pressure valves

0 Load holding valves type LHK, LHDV, and LHT

Load-holding valves are pressure valves that always act on the outlet side of double-
acting consumers. They block the outlet duct with their set pressure (pressure setting
approx. 15% above the max. load pressure), generating a counter force to a pushing
(negative) load. Therefore the pump will have to feed the inflow side with residual
pressure in order to drop the load.

Type LHK valves are intended for use in applications that are not particularly prone to
oscillations.

Load-holding valves of type LHT and type LHDV featuring special damping properties
are especially well suited for applications together with prop. directional spool valves
("Load Sensing" directional spool valves) e.g. type PSL/PSV.

Many additional options are available such as shock valves and shuttle valves with or
without restrictor check valve (delayed release of hydraulic brakes) etc.

Features and benefits:

= Operating pressures up to 420 bar

= Various adjustment options

= Various configurations

Intended applications:

= Cranes

= (Construction machinery
= Lifting devices

Design and order coding example

LHK44 G -11 -160

Pressure setting load-holding pressure [bar]
Design  Various housing designs available
Dampening  Without/with, or with restrictor check valve
Basic type, size  Type LHK (valve only, without shock valve), size 2 to 4

Additional versions:
= Some available with release ratio 1:2and 1:7
= \Version available as assembly kit
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Nomen-
clature:

Design:

Pmaxt

Qrraxt

Load holding valve

(over center valve, for one sided or
alternating load direction)

Single or twin valve

Individual valve for pipe connection
Individual valve

Manifold mounting

Screw-in valve

Version for banjo bolt mounting

360 ... 450 bar

250 lpm



LHDV33 -25WD -B

Flow

Additional elements =

6 -200/200-240/240

Pressure setting [bar]

Nozzle
and 1:8.9

Load-holding pressure/load-holding pressure - shock valve pressure/shock
valve pressure

With shock- and suction valves

With shuttle valves for brakes
With restrictor check valve

Basic type, size

Function

LHK 33 G-15-...
V

| g

Type LHDV (with tailored dampening characteristics), size 3

Type LHT, size 2, 3 and 5
Additional versions:

= (Cartridge valve versions
= Type LHT

= Type LHTE, with discharge pressure compensation

LHT 33 P-11-...

B \

ul_

—

d

LHK 44 G-21-...

L L

L

L

LHT 21 H-14-...

LHDV 33 G-25WD-...
V1

o

Release ratio may be altered with different orifice combinations in the range between 1 : 1.2

301 =N

- —
=z
MO, O
| L] to4ma) joated [ [
— — ) S—— — —4
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General parameters and dimensions

LHK 44 G - 11 -

Individual valve

160

v A

= |\y;

it

LHT 33 P-15
Individual valve

LHDV 33 - 25 WD - B 6 - 200/200 - 240/240
Twin valve

o
M

T1
_
@

M [Tl
S
F @)
'@ =@ @_¢}
— I o BrpeH-
U U H— L
5| 1@, E
H B | 1 - ™
D s —F
=0 ® o
H1
Design Qumax pmax  Release Ports Dimensions m
[lpm] [bar] ratio (BSPP) [mm] [kg]
H/H1 B/B1 /Tl

LHK 22 Individual 20 400 1:4.6 G 3/8 97 32 32 0.5

valve

Twin valve? 98 60 30 2.7
LHK 33 Individual 60 360 1:4.4 G1/2 123 40 40 1.0

valve

Twin valve? 125...291 80 40...60 2.7
LHK 44 Individual 100 350 1:4.4 G 3/4 170 45 45 1.6

valve

Twin valve? 170 90 50 3.5
LHDV 33 Individual 80 420 1:8...1:1.2Y G1/2 170 50 40 1.8

valve?

Twin valve 170 88 70 4.7
LHT 2 Individual 25 400 1:8,1:4 G1/4 132 40 24.8 1.2

valve

Twin valve 132 50 24.8 0.8
LHT 3 Individual 130 450 1:7...1:0.539 G1/2 128 70 40 1.6

valve?
LHT 5 Individual 250 450 1:6...1:0.79Y G1 113 50 50 1.0

valve?

1) Release ratio can be altered simply by changing the orifice
2) Note: Design may be significantly different to the illustrated version!
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Example circuit:

LHK 33-G 11-210
MPN 44-H 13,1-B 55 L20-SKT

-A 1 D 10V E150-2

-BA 2-NBVP 16 G/R-GM/NZP 16 VP 20/3
-1-G 24

-X 84 V-9/250

-3 x 400/230V 50 Hz

— @ - o I— m
I Dil = -l_‘Em
H.om
—ll_ Eg JI_ .
| N | 1_‘2
<< < I_ —
L _ i -

p1Q

R1
| R2
T _ ! e ! M
M G
-] -
B 4 -
4
I_—I
Associated technical data sheets:
= Load holding valves type LHK: D 7100

= Type LHDV: D 7770
= Type LHT: D 7918

Additional integrable functions:

See also section “Devices for special applications”:

= Prop. directional spool valves type PSL, PSV,PSLF: Page 104

= Prop. directional spool valves type PSLF, PSVF: Page 110

Industrial trucks
Mobile hydraulics
Screw-in valves and installation kits

HYDRAULIK
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Valves
XM Metering valves

Flow control valves type SF, SD, SK, and SU
2-way flow control valves type SB, SQ and SJ

Flow control valves type SE and SEH with electro-proportion-
al actuation

Flow dividers type TQ and TV

Orifices and restrictor check valves type EB, BE, and BC
Throttles type Q, QR, QV, and FG

Throttles and restrictor check valves type ED, RD, and RDF
Throttles and restrictor check valves type CQ, CQR, and CQV
Throttle and shut-off valves type AV, AVT, and CAV

216 | www.hawe.de | 05-2013-3.6

218
222

224
228
230
232
234
236
238

Flow control valves

with electro-proportional
actuation type SE and SEH

Throttles
type Q, QR, QV and FG



Flow control valves

HYDRAULIK

Type Nomenclature/Design Adjustability Prmax Qmax
SF, SD, SK, SU 2-way and 3-way flow control valve - Mechanical 315 bar 0,3 ... 130 l/min
= Individual valve for pipe connection - Solenoid
= Manifold mounting valve
SB, SQ, SJ 2-way metering valve, lowering brake valve - Tool adjustable 315 bar 0,25 ... 400 l/min
= Insert valve
= Version with housing for pipe connection
SE, SEH 2-way and 3-way flow control valve - Electro- 315 bar 0,1...120 l/min
= Individual valve for pipe connection proportional
= Manifold mounting valve
Flow dividers
Type Nomenclature/Design Adjustability Pmax Qumax
TQ, TV Flow divider with or without priority division - Non-adjustable 300 ... 350 bar 7,5 ... 200 lpm
= Individual valve for pipe connection nom. total flow
= Manifold mounting valve
Orifices, restrictor check valves
Type Nomenclature/Design Prmax Qmax
EB, BE, BC Orifice, restrictor check valve 400 ... 700 bar 0,5 ... 120 l/min
= Plug-in valve
= Insert valve
= Version with housing for pipe connection
Throttles and throttle shut-off valves
Type Nomenclature/Design Adjustability Prmax Quax
Q, QR, QV, FG Throttle, restrictor check valve - Tool adjustable 300 ... 400 bar 0 ... 80 lpm
= Screw-in valve
= Individual valve for pipe connection
Angle valve
Banjo bolt
Swivel fitting
ED, RD, RDF Throttle, restrictor check valve - Tool adjustable, 500 bar 12...130 lpm
= Individual valve for pipe connection
- Manually adjustable
CQ, CQR, cav Throttle, restrictor check valve - Tool adjustable 700 bar 50 [/min
= Screw-in valve
AV, AVT, CAV Throttle and shut-off valve - Tool adjustable, 500 ... 630 bar 50 l/min

= With and without bypass check valve
= Individual valve for pipe connection
= Screw-in valve

- Manually adjustable
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Metering valves

2.4

The flow control valves type SF, SD, SK and SU are available in 2 and 3-way versions.
They enable continuous adjustment of the oil flow settings in oil-hydraulic systems.
With the type SU, a choice can be made between two constant flows.

The flow rate is kept constant within a close tolerance regardless of the system
pressure and viscosity of the hydraulic oil.

Additional control functions (pressure-limiting valve and idle circulation valve
integrated in the valve or implemented externally via Z control port) enable
adjustment to specific requirements.

The 2-way flow control valves are available with bypass check valve and bridge circuit
for free selection of the flow direction.

The various actuation modes make these flow control valves suitable for a broad range

of applications.

Features and benefits:
= Various actuation modes
= Also in combination with bypass check valves

Intended applications:

= Construction machinery
= Machine tools

= General hydraulic systems
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Flow control valves type SF, SD, SK, and SU

Nomen-
clature:

Design:

Adjustment:

8

Quax:

2-way flow control valve
3-way flow control valve

Individual valves for pipe mounting
Manifold mounting

Mechanical

= Adjusting knob
= Roller actuation
= Adjusting screw

Solenoid (switching between two constant
consumer flows)

315 bar

0,3 ... 130 lpm



Design and order coding example

SF3-3 /15 -S -G24 -120

Pressure setting [bar] of the pressure limiting valve (S)
Solenoid voltage G 12, G 24, WG 110 and WG 230

Mounting and add. valve = Pipe connection (no coding)
= Manifold mounting (P)
= Valve with bypass check valve (R, PR)
= Check valve bridge circuit (B)
= Pressure-limiting valve (S)
= Pressure-limiting and circulation valve (S-WN1F, S-WN1D)
Flow  Flow steps via orifices Qmax : 3, 6, 15, 36, 50, 60, 70, 90, 130 lpm

Basic type, design, size = Type SD, with turn-knob
= Type SD with adjusting knob actuation
= Type SK with roller actuation (open version)
= Type SU, solenoid actuation, switching between to fixed values (only size 3 and
only with pipe mounting design)
= \Version as 2-way- (-2) and 3-way- (3) flow control valve
= Size3to5
= Size3tob

Function

2-way 3-way

Pipe mounting

A

—_

2-way 3-way

Manifold mounting valve

Actuations:
SF ... SD ... SK ... SKR ... SuU
=2y i =
T L= L=
Set screw SW 10 Adjusting knob, Roller actuation Solenoid
adjustment travel adjustment travel Unshielded version (SK), Shielded version (SKR) 12V DC, 24V DC, 110V AC, 230V AC
5 mm 3.8 turns Actuation travel 15,5 ... 17 mm,

Actuation force 30 ... 70 N
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General parameters and dimensions

Version for pipe connection

o /]

Eniim .
i | \ g

Manifold mounting valve

I ——

Turn knob

Idle circulation valve T
| R
I . .
' % | % | V %
| P A
% @ T
5% @ @
4 @ N
P ressure limiting valve \$¢ =
al}_ NN 2 = 7\ @
-+ ¥H N
==‘_ —
L //d“l | R B1
LB Y
\
ﬁ I~ Set screw
B
Qmax [lpm]? Ports (BSPP)? Dimensions [mm] m [kg]?
2-way 3-way H H1 B B1 T T1
S. 2-3 0,3...60 G1/2 50 40 80 60 50 60 1,4..2,1
S. 3-3 50 40 80 93 50 60 1,4..2,1
S. 2-4 0,6 ... 90 G 3/4 60 50 88 70 60 70 2
S. 3-4 60 50 88 100 60 70 2,0...2,6
S. 2-5 1,0 ... 130 G1 70 50 100 80 70 80 3,1
S. 3-5 70 50 100 106 70 80 2,8 ...3,7

1) Different Qmsx available, see Design and order coding example: "Orifice steps”
2) For pipe connection versions
3) Depending on actuations
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Item Number Description
4 2 SMK 20-G 1/4-PC
3 2 DG 364-35
2 2 SD 2-3/6P
1 1 20 201 H 00
PN A
MA A B MB
35 bar R I T \ 35 bar
| Wz e T [
} 0,3-6 |/min i
ot dl |
| - - |
| |
P F2
. i i
| |
Associated technical data sheets: Plugs:
= 2-way and 3-way flow control valves type S: D 6233 = With LED etc.: D 7163

Similar products:
= Drop rate braking valves type SB, SQ: Page 222
= Prop. flow control valves type SE, SEH: Page 224
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Metering valves

YW 2-way flow control valves type SB, SQ and SJ

The 2-way metering valves (lowering brake valves) type SB or SQ are preferential-

ly used for flow control tasks of single-acting cylinders. In doing so, the lowering
speed is largely kept constant regardless of the size of the load. The integrated sliding
metering orifice enables completely free flow in the opposite direction. While with
type SB, there is a slight load dependence preventing the occurrence of oscilla-

tions (e.g. required for fork lift trucks), type SQ has largely load-independent Ap-Q
characteristics.

These flow control valves are preferentially used to limit control flows in pilot circuits.
The DSJ version for flow limitation in both flow directions is intended for double-
acting consumers.

Features and benefits:

= Oscillation damping or load-independent
= Compact screw-in valve

Intended applications:

= General hydraulic systems
= Industrial trucks

= Lifting equipment

Design and order coding example

SB2 1 C -30

Nomen-
clature:

Design:

Adjustment:

pREe

Qmax:

2-way flow control valve
(drop rate braking valve)

Screw-in type
with housing for in-line installation

Fixed (pre-set)
Tool adjustable from outside

315 bar

0,25 ... 400 lpm

Response flow [l/min]  Desired factory set response flow within the respective range

Design  Adjustable or non adjustable version
= Screw-in version (C)
= Version with housing for pipe mounting (E, F, G)

Additional versions

= With metric of UNF-thread

= With thread adaptor

= As banjo bolt and/or with swiveling screw fitting

Adjustment range  Adjustable response flow

Basic type, size  Type SB, SQ and SJ (without one-way orifice), size 0 to 5

Type DSJ (Qmax = 20 lpm, pmax = 300 bar) Flow control function in both directions e.g. for double acting cylinders
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Function

SJ DSJ

General parameters and dimensions

Screw-in valve ...C With housing...G
SB, SQ SJ

,T,H
F \
G sw
Coding for adjustment range of the set Ports Dimensions m
response flow from ... to ... [l[pm] below (BSPP) [mm] [a]
1 3 5 7 9 90 G (Series) L L1 max SW
= aff
SB O 1...1.6 1.6...2.5 2.5...4 4...6.3 6.3...10 10...15 G 1/4 (A) 39 78 19 13
SJ 0V 24 - - 35
SB 1 2.5...4 4...6.3 6.3...10 10...16 16...25 25...35 G 3/8 (A) 43 82 22 23
SQ 1
SB 2 16...21 21...28 28...37 37...50 50...67? - G 1/2 (A) 49 96 27 40
SQ 2
SB 3 37...50 50...67 67...90 90...120 120...1509 - G 3/4 (A) 61 106 32 80
SQ3
SB 4 80...100 100...125 125...160 160...200 200...250 - G1(A) 78 145 41 150
SB 5 170...200 200...236  236...280 280...335 335...400 - G11/4 (A) 94 160 50 300
DSJ 1 1.0...21.0 G11/4(A) 39 78 19 30
1) Type SJ 0 without coding: adjust. range 0.25 ... 1.2 lpm
2) Not for type SQ..
Associated technical data sheets: See also “Devices for special applications”:
= Lowering brake valves type SB, SQ: D 6920 - Industrial trucks
= 2-way flow control valves type SJ: D 7395 - Screw-in valves and installation kits

= 2-way flow control valves type CSJ: D 7736
= Double-acting 2-way flow control valves type DSJ: D 7825
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Metering valves

X' Flow control valves type SE and SEH with electro-proportional
actuation

The flow control valves type SE and SEH are used for continuous adjustment of the
operating speed of connected hydraulic consumers regardless of pressure. They can be
used as 2-way or 3-way flow control valves and are available with proportional electri-
cal, directly actuated (type SE) or proportional electro-hydraulic, piloted (type SEH)
control orifice adjustment (each available with normal position as open or closed).
They help to achieve fully automated operating cycles with individually preselected
acceleration and deceleration phases.

A piloted pressure-limiting valve and an electrically switchable circulation valve
(3-way controller) or a bypass check valve and check valves in a bridge circuit for
free selection of the flow direction (2-way controller) can be selected as additional
elements.

Features and benefits:

= Electrical control of consumer operating speeds

= Automation of operating cycles

Nomen- 2-way flow control valve
Intended applications: clature: 3-way flow control valve
= Construction maChmery Design: Individual valve for pipe mounting or
= Machine tools Screw-in valve
= General hydrau“C systems Adjustment: Electro-proportional
Prmaxt 315 bar
Qmax: 0,1...120 lpm

Design and order coding example

SE2-3 /30F -P -G24

Solenoid voltage  Prop. solenoid

= 12VDC 24VDC
= Controls via prop. amplifier or PLVC

Design and port size = Pipe connection
= Manifold mounting (P)
Flow [lpm]  Nom. flow of the metering orifice
= Deenergized open
= Deenergized closed (coding F
Orifice steps Qmax : 3, 6, 10, 15, 22, 30, 36, 50, 70, 90, 120 lpm

Basic type, size  Type SE, with non-piloted metering orifice, size 3, 4
Type SEH, with piloted metering orifice, size 2 to 5

= Available as 2- and 3-way flow control valve
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Function

SE, SEH

2-way 3-way

Pipe connection Pipe connection
N N

L%A P A

bR Iz

No Z port with type SEH 3-2
Additional functions for flow control valves:

2-way flow control valve

= Version with bypass check valve

= \Version with check valve in bridge circuit
for free selection of the flow direction

2-way 3-way
Manifold mounting valve Manifold mounting valve

T%j A, |

| o |

P

A pl Lthr 17 Ta

3-way flow control valve

Version with pressure-limiting valve

Version with pressure-limiting valve and circulation valve
(for pipe connection versions only)

Version with compulsory closed position of the pressure
compensator

when not actuated type ...FO

Version with automatic circulation type ...B 0.6
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General parameters and dimensions

SEH

Version for pipe connection

N
I}
1

Manifold mounting valve

Basic type and size Qmax Prmax Ports Dimensions Mimax
[tpm]" [bar]  (BSPP)? [mm] [kg]

2-way 3-way H B T

SE 2-3 SE 3-3 0,3...50 315 G1/2 110 ... 120 80...91 50 ... 60 2,2

SE 2-4 - Directly actuated 0,6 ... 70 315 G 3/4 120 ... 130 85 ...100 60 ... 70 2,2

- SE 3-4 0,6 ... 90 315 G 3/4

SEH 2-2 SEH 3-2 Hydraulically piloted 0,1 ... 30 315 G3/8 115 55...70 40 1,6...3,3

SEH 2-3% SEH 3-3 0,3...50 315 G1/2 92,5 80...93 50 ... 60 1,6 ...3,3

- SEH 3-4 0,6 ... 90 315 G 3/4 102,5 95 ... 100 60 ... 70 1,6..3,3

- SEH 3-5 1,0 ... 120 315 G1 112,5 100 70 1,6 ...3,3

1) Different Qmx available, see Design and order coding example: "Orifice steps”

2) For pipe connection versions

3) For manifold mounting versions only
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Circuit example

® SEHD 3-3/30 FP-X 24
®TQ 4 P-A 5/2

® EM 31 V-X24

® EMP 31 S-X 24

® MVH 6 C

® EM 31 5-X24

@® SWPN 2-G-X24

’ AN ’ AN ’ AN ’ AN
L B B —
G3/8 G3/8 G3/8
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,,,,,,,,,,,,,,, s oAb Bul o las sl e el A8 lo¥s _
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| |
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A B A B A B

|

|
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|
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\
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p T Al A2 , A3 G1/4" G1/4"
1 61 G1/2 G1/2 G1/2
I TP O
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Associated technical data sheets: = Type EV22K2 (card version): Page 276

= Proportional flow control valves type SE, SEH: D 7557/1 = Programmable logical valve control type PLVC: Page 278
Similar products: See also section “Devices for special applications”:

= Flow control valves type SD etc.: Page 218 - Proportional valves

Proportional amplifier:
= Type EVIM (module): Page 276
= Type EV1G (module): Page 276
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Metering valves

YW Flow dividers type TQ and TV

The flow dividers type TQ divide (collect) total flow entering (exiting) at port C. The
distribution is independent of working pressure at ports A and B, and may be divided
equally or unequally in predetermined portions.

Type TV flow dividers feature privilege division. A variable flow entering at port C is
divided into a partial flow Qa, which is kept constant, and a residual flow Qs. As soon
as one consumer’s movement is stopped, the flow to the other is either reduced to a
minimal flow (type TQ) or completely reduced to leakage flow (type TV). It is possible
to overcome this design feature by simulating flow via a pressure-limiting valve.
These valves are used for applications where one pump is required to supply two
unevenly loaded hydraulic consumers, which must be driven simultaneously and
independently (type TQ) or if one consumer simply requires a constant flow (type TV).
Features and benefits:

= Accurate flow division

Intended applications:
= Steering systems
= Synchronized cylinder movement

Design and order coding example

TV3P -2,0
TQ32 -A -3

Coding Flow indicator
Design (A - equal division ratio)
Basic type, size = Pipe connection (no coding)
= Manifold mounting (P)

Type TQ, size 2 to 5
Type TV, flow divider with privilege division, size 3

Nomen-
clature:

Design:

Adjustment:
Pmaxt

Qunax:

Function
TQ v TQ.P
Pipe connection Manifold mounting valve
A _ ]
o Al T e i
gy ol ; AcH

C
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Flow dividers with or without priority
division

Individual valve for pipe mounting
Manifold mounting

Non-adjustable
300 ... 350 bar

7,5 ... 200 lpm (nom. total flow)



HYDRAULIK

General parameters and dimensions

TQ... TQ.P
Pipe mounting Manifold mounting
[ ] F [

7 D Ode N
:i ﬁ . N 4'{2/ B S
. —_L—' f\ T T 1’-(/:9} c —
B . Ny

e AN NS

[ | AN | N

TV 3.. TV 3P
Pipe mounting Manifold mounting
O MR B W N @ & Y

| [ | %, 2

il L P& Z
el |t & @ 7__
T B T B
Qmax [Lpm] Pmax [bar] Ports (BSPP)% Dimensions[mm] m [kg]
A B C H B T

TQ 2.. 7.5 ... 70 350 G1/4,G3/8 G1/4,G3/8 G3/8 79 30 50 0.6
TQ 3.. 7.5...70 350 G3/8,G1/2 G3/8G1/2 G1/2 85 30 60 0.6...0.7
TQ 3P 7.5...70 350 - - - 79 30 50 0.7
TQ 4 80 ... 120 350 G1/2 G1/2 G 3/4 110 40 60 1.5
TQ 4P 80 ... 120 350 - - - 110 40 60 1.6
TQ 5 140 ... 200 350 G 3/4 G 3/4 G1 134 50 80 3.0
TQ 5P 140 ... 200 350 - - - 134 50 80 3.1
TV 3.. 60 300 G3/8 G1/2 G1/2 109 30 60 1.0
TV 3P 60 300 - - - 106 35 50 1.0

1)  For pipe mounting versions only

Associated technical data sheets:
= Flow dividers type TQ: D 7381
= Flow dividers type TV: D 7394
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Metering valves

Orifices and restrictor check valves type EB, BE, and BC

The orifice inserts type EB are part of the flow valves, whereas the restrictor check
valves type BE and BC are a combination of a flow and check valve.

These valves are preferentially used to limit flows when switching directional

valves (e.g. flow limitation to Qmax and avoidance of excessively rapid accumula-
tor draining). The restrictor check valves type BC and BE are designed as a hole or
slot orifice and enable free flow in the direction F — B and throttle function in the
opposite direction.

Type BC is spring loaded and can be screwed into normal threaded holes (point angle
118°).

Type EB orifice inserts can be used in the P gallery of manifold mounting valves, for
example.

Features and benefits:
= Max. 700 bar
= Simple design and installation

Intended applications:

= General hydraulics

= Winch controls

= Hydraulic pilot systems

Nomen- Orifice
clature: Restrictor check valve
Design: Orifice insert

Screw-in valve
Version with housing for
in-line installation

Prmax 400 ... 700 bar
Qmax: 0,5...120 lpm
Design and order coding example
BC1 -08 G
Design with housing  For pipe connection, type BC, BE (E; F, G)
Orifice  Hole or slot type orifice, diameter in mm
Basic type, size  Type BC, size 1 to 3
Additional versions
= With/without metric thread (type BC and BE)
Function
BC BE EB
Screw-in valve Orifice insert

F B F B B F
il ~
heil N ~
v ~
~
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General parameters and dimensions

BC.. BE .. EB..
Screw-in valve Orifice insert
A od
/;J/Q/ NI }
| F B
° o T © | Wi
7 } ///f;//rJ:::kgy/ﬁif/’/
0N A ey v,
AN AN A ,//;/,I [
Sw2 70 v T
SW2 H 7 v
= F
¢D
Qmax Pmax Thread Dimensions m
[/min] [bar] [g]
H [mm] G/D SW=a/f SW=a/f2
1/ad
BC1 20 700 G1/4 A 13 G1/4 A SW 8 SW 4 6
BC 2 35 700 G3/8A 15 G3/8A SW 9 SW 5 10
BC 3 60 500 G1/2 A 18 G1/2 A SW 12 SW 8 24
BE O 12 500 G1/8 A 5 G1/8 A SW 4 - 2
BE 1 25 500 G 1/4 A 6 G 1/4 A SW 5 - 4
BE 2 40 500 G3/8A 7 G3/8A SW s - 6
BE 3 70 450 G1/2 A 7.5 G1/2 A SW 10 - 10
BE 4 120 400 G 3/4 A 9 G 3/4 A SW 12 - 18
EB 0 6 500 - 1.8 9 5.6 - 2
EB 1 10 700 - 1.8 11 7.5 - 4
EB 2 40 700 - 9 18 12.8 - 6
EB 3 100 500 - 11.5 22 16 - 10
EB 4 120 500 - 10 28 25 - 18
Associated technical data sheets: = Screw-in flow valves type BSE, QSE, MSE: D 7121
= Restrictor check valves type BC: D 6969 B = Restrictor check valves type RD, ED, RDF: Page 234

= Restrictor check valves type BE: D 7555 B

oo See also section “Devices for special applications”:
= Orifice inserts type EB: D 6465

- Screw-in valves and installation kits
Similar products:
= Insert check valves type RK, RB, RC, RE, ER: Page 242
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Metering valves

YX'W Throttles type Q, QR, QV, and FG

Throttles are a type of metering valve. The valve types Q, QR and QV are subdivided
into five sizes and are used to limit the flow in accumulator and control circuits. They
are designed as slot-type throttles (complete stroke) and are therefore impervious to
micro-contaminants (no edge filter effect).

The precision throttle valves type FG are preferentially used for adjusting the switching
time of directional valves, preventing pressure surges and damping oscillations. The
throttle effect is achieved via the effective thread length.

The settings can only be adjusted using tools.

Features and benefits:

= Different installation options
= Simple design

Intended applications:
= General hydraulic systems

Nomen- Throttle
clature: Restrictor check valves
Design: Cartridge

Individual valve for pipe mounting

= Corner housing
= Banjo bolt
= Swivel fitting

Adjustment: Tool adjustable
Prmax 300 .... 400 bar

Qmax: 0...80 lpm

Design and order coding example

QR 20
FG 1 -H6

Version with housing = Without labelling as a screw-in valve
= Available as a banjo bolt and/or with swivel fitting
Basic type, size, function = Throttles type Q, type QR, type QV and precision throttles type FG, subdivided into 5 sizes
Throttle direction and free flow direction function
Slot-type throttles, available with or without built-in check valve

Diagram of devices:

FG Q
Throttle screw Banjo bolt Swivel Throttle screw Banjo bolt Swivel
fitting fitting

ﬁ (E) (B> @
i
i

) ®)
Q)

=t
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Function

FG, Q FG 1, QR FG2, QV
ke b L
L =] L =]

General parameters and dimensions

FG.. Q
SW
SW1 7% [ SW1
= 3 ]
i
; T
M8
7 B
2
A
Qrmax Pmax Dimensions m
[lpm]® [bar] [a]
H [mm] G SW = a/f SW=a/f 1
FG, FG1, FG2 0,15 300 30 M8 SW 4 SW 13 15
Q20, QR20, QV20 12 400 32 M8x1 SW 4 SW 13 15
Q30, QR30, QV30 25 400 36 M10x1 SW 5 SW 17 25
Q40, QR40, QV40 50 400 41 M 12 x 1.5 SW 6 SW 19 40
Q50, QR50, QV50 90 400 46 M 14 x 1.5 SW 8 SW 22 55
Q 60, QR60, QV60 120 315 58 M 16 x 1.5 SW 10 SW 24 100

1)  These figures apply for valves fully opened (observe red indicator) with a back pressure of approx. 50 bar (throttled direction of flow)

Associated technical data sheets: = Restrictor check valves and orifice inserts
= Throttles type Q, QR, QV: D 7730 type EB, BE, BC: Page 230

5 e il e o DI See also chapter "Equipment for special applications":

Similar products: - Screw-in and insert valves
= Throttles type CQ, CQR, CQV: Page 236
= Throttle and restrictor check valves

type ED, RD and RDF: Page 234
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Metering valves

YW Throttles and restrictor check valves type ED, RD, and RDF

The throttles type ED, RD and RDF are metering valves and are used to influence the
flow in single and double-acting consumers. The two smallest sizes are designed

as a combination of a slot-type and annular gap throttle to improve adjustability.
The larger sizes are pure annular gap throttles. With RD restrictor check valves, the
check valve function is performed by a shim that responds to the smallest oil flow
movement. With the restrictor check valves type RDF, a nozzle or orifice disc takes on
the check valve function. The type ED is designed as a pure throttle.

Features and benefits:
= Sensitively adjustable
= Wear-resistant

Intended applications:
= General hydraulic systems

Nomen- Throttle
clature: Restrictor check valves
Design: Individual valve for pipe mounting

Screw-in valve

Adjustment: Manually adjustable (handle, adjusting
knob)
Tool adjustable

Prmax? 500 bar
Qs 12...130 lpm
Design and order coding example
RD 11 -K
RDF 21 /1,0
Adjustability = Type ED and RD only
= Without labelling = manually (wing bolt/lock nut)
= K = tool adjustable (setting spindle/lock nut)
Fixed throttles  Diameter in mm, type RDF
= 0.4 - 0.6 (in increments of 0.1)
= 0.8 - 2.0 (in increments of 0.2)
= 2.5-5.5 (in increments of 0.5)
Basic type, size = Type ED, type RD, type RDF, size 1 to 5
= Slot-type throttles, available with or without built-in check valve
Function
ED RD RDF
I 16 F%G FI__16
T 1=
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General parameters and dimensions

HYDRAULIK

ED.. and RD.. RDF..
I Topl
\ . / adjustable\
L ' = =+ -+ L— =
F it e 3 F it G Py ¢
— = = iy i =3
B B

D Qnax Prax Ports Dimensions m

[tpm]? [bar] (BSPP) [mm] [a]
H B SW = a/f

ED 11.. 12 500 G1/4 23.5 52 SW 24 180

RD 11.. 23.5

RDF 11/.. -

ED 21.. 30 500 G3/8 24 52 SW 27 215

RD 21.. 24

RDF 21/.. -

ED 31.. 60 500 G1/2 32.5 62 SW 32 340

RD 31.. 32.5

RDF 31/.. -

ED 41.. 80 500 G 3/4 41 72 SW 41 655

RD 41.. 41

RDF 41/.. -

ED 51.. 130 500 G1 46.5 82 SW 46 835

RD 51.. 46.5

RDF 51/.. -

1)  The throttle diameter with type RDF canbe only altered by replacing the orifice. Depending on size, diameters between 0.6 and 4 mm are available.
2) These figures correspond to completely opened throttle and represent a back pressure of approx. 50 bar (throttled direction of flow)

Associated technical data sheets:
= Throttle and restrictor check valves
type ED, RD and RDF: D 7540, D 2570

Similar products:

= Throttles type Q, QR, QV, FG: Page 232
= Restrictor check valves type CQ, CQR, CQV: Page 236

= Restrictor check valves type EB, BE, BC: Page 230

See also section “Devices for special applications”:

- Devices up to 700 bar
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Metering valves

rX'W Throttles and restrictor check valves type CQ, CQR, and CQV

The throttles type CQ, CQR and CQV are metering valves and are used to influence the
flow in single and double-acting consumers. The throttles described here are designed
as slot-type throttles and are therefore impervious to micro-contaminants (no edge
filter effect). The check valve function of types CQR and CQV is performed by a shim
that guarantees short response times. The double spindle seal enables leakage-free
adjustment, even under pressure.

Features and benefits:

= Leak-free adjustment under pressure
= QOperating pressure up to 700 bar

Intended applications:
= Speed requlation in hydraulic lifting devices

Nomen- Throttle
clature: Restrictor check valves
Design: Screw-in valve

Adjustment: Tool adjustable

Manually
Pmaxt 700 bar
Qmax: 50 lpm

Design and order coding example

V2 -D -1/4

Single connection blocks = For pipe connection (1/4, 3/8)
= Manifold mounting (in combination with type CQ and CQV only)
Adjustability in operation = Without labelling = tool adjustable
= D =Turn knob (with lock nut)
= D3 =Turn knob, diameter 35 mm (without lock nut)

Basic type, size  Type CQ, type CQR, type CQVY, size 2
Slot-type throttles, available with or without built-in check valve

= Version with precision control range (size 22)
= Version with pressure compensator (flow control function)
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Function

ca 2, cq 22 CQR 2, CQR 22

Al_}{_ls A@B

General parameters and dimensions

CQ 2., COR 2., Cav 2. D

—_] |—-—

cav 2, cqv 22

A@B

T

49

0
=
©

,‘/ swig

M16x1.5

10

23.5

A
Qmax pmax
[lpm] [bar]
ca2/cq22 50 / 20 700

CQR 2 / CQR 22
caQv 2 / cav 22

Associated technical data sheets:

= Throttle and restrictor check valves
type CQ, CQR, CQV: D 7713

Similar products:

= Throttle and restrictor check valves
type ED, RD and RDF: Page 234

= Throttles type Q, QR, QV, FG: Page 232

D3

HYDRAULIK

cCQ2-P-DW
P
)|
IR HIRInnR
e |
IR !
L=
A

62.5

] % SW19

M16x1.5

See also section “Devices for special applications”:

- Devices for up to 700 bar
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Metering valves

2.4

The throttle and shut-off valves type AVT, AV and CAV (in various sizes) are metering
valves and are designed as screw-in valves in the versions AV...E and CAV. They help to
generate a pressure difference between the inlet and outlet side to regulate the speed
of cylinders in accumulator circuits and the flow in control circuits, or to complete-

ly shut off a consumer line (e.g. to safeguard a pressure gauge). With AV valves, the
throttle effect is caused by an annular gap, which is created by a valve cone entering
a valve seat hole (needle valve). CAV valves create the variably adjustable pressure
difference by means of a slot (slot-type throttle, sensitively adjustable and impervious

to micro-contaminants). Versions with an integrated check valve enable free flow in

one direction.

Features and benefits:
= Various configurations

= Sensitive adjustment and complete shut off possible

Intended applications:
= General hydraulic systems

Design and order coding example

AV 3AVT 10

CAV 1V -K -1/4

Thread size

Means of adjustment

Basic type, size  Type AV, size 2, 3

Type AVT, size 6... 16

Type CAV, size 1, 2
Function

AV, AV.E, AVT, CAV

bfen
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Throttle and shut-off valves type AV, AVT, and CAV

Nomen-
clature:

Design:

Adjustment:

Pmaxé

Qmax:

Version with connection block for pipe connection (type CAV)

Tool adjustable
Manually (adjustable)

Throttle and shut-off valve
with/without by-pass check valve

Individual valve for pipe mounting
Screw-in valve

Manually adjustable (handle, adjusting
knob)
Tool adjustable

500 ... 630 bar

50 ... 100 lpm

CAV..V, AV..R, AV..RE

A._ | _‘B
I_@ ml



HYDRAULIK
General parameters and dimensions

Av.. AVT.. CAV.. AV..E
Valve for pipe connection Screw-in valve

T
=z
x
| 5
] € !
B ::r / SW . \
3 8 I
® g
A | |O
Ll
A
B T —
%;E :
%
A
Qumax Prmax Connection size Dimensions m
[lpm]Y  [bar] M [mm] [kq]
H H1 H2 B T SW=a/f SW=a/f1l
AV 2 40 500 G 1/2 (BSPP) 145 - - 45 30 - - 0.6
AV 3 100 400 G 3/4 (BSPP) 198 - - 60 40 - - 1.7
AV 2E 40 500 M 28 x 1.5 - 115 25 - - SW 36 - 0.6
AV 3E 100 400 M 40 x 1.5 - 143 38 - - SW 46 - 1.0
AVT 6 12 630 6 mm 91 - - 31 - - - 0.14
AVT 8 25 630 8 mm 94 - - 32 - - - 0.18
AV 10 30 630 10 mm 94 - - 34 - - - 0.23
AVT 12 50 630 12 mm 114 - - 38 - - - 0.32
AVT 16 100 400 16 mm 123 - - 43 - - - 0.44
CAV 1 30 500 M 16 x 1.5 - 42 19 - - SW 17 SW 22 0.05
CAV 2 50 500 M 20 x 1.5 - 51 21 - - SW 22 SW 24 0.07
1) This figures do apply with a back pressure of approx. 10 bar (throttled flow direction)
Associated technical data sheets: See also section “Devices for special applications”:
= Shut-off valves type AVT: D 7690 - Screw-in valves and installation kits
= Throttle and shut-off valves type AV: D 4583 - Devices for up to 700 bar

= Throttle and shut-off valves type CAV: D 7711

Similar products:

= Throttle and restrictor check valves
type ED, RD and RDF: Page 234

= Throttles type Q, QR, QV, FG: Page 232
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Valves

H Check valves

Check valves type RK/RB, RC, RE, and ER
Check valves type CRK and CRB
Check valves type B

Screw-in check valves with hydraulic release type CRH and
RHC

Check valves with hydraulic release type HRP
Check valves with release type RH and DRH
Check valves and pre-fill valves type F

Line rupture safety valves type LB

Shuttle valves type WV and WVC
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Check valves
type RK/RB, RC, RE and ER

Check valves
and pre-fill valves type F



Check valves

HYDRAULIK

Type Design Prmax Qmax

RK/RB, RC, RE, ER Check valve 400 ... 700 bar 6 ... 320 lpm
= Insert valve
= Plug-in valve
= Version with housing for pipe connection

CRK, CRB Check valve 500 bar 30 .. 80 lpm
= Screw-in valve

B Check valve 500 bar 15 ... 160 lpm
= Individual valve for pipe connection

Releasable check valves

Type Design Actuation Prmax Qumax

CRH, RHC Check valve with hydraulic release - Hydraulic 500 ... 700 bar 8 ... 200 lpm
= Insert valve
= Screw-in valve

HRP Check valve with hydraulic release - Hydraulic 700 ... 500 bar 20 ... 400 lpm
= Manifold mounting valve - Electro-hydraulic

RH, DRH Check valve with hydraulic release, twin - Hydraulic 700 ... 400 bar 15 ... 160 lpm
check valve
= Individual valve for pipe connection
= Manifold mounting valve

Pre-fill valves

Type Design Actuation Prmax Qmax

F Check valve with hydraulic release (pre-fill - Hydraulic 400 bar 100 ... 7000 lpm
valve)
= Valve in wafer design

Line rupture safety valve, shuttle valves

Type Design Adjustability Prax Qmax

LB Line rupture safety valve - Tool adjustable 700 bar 4 ... 160 lpm
= Insert valve
= Version with housing for pipe connection

WYV, WVC Shuttle valve 700 bar 6 ... 150 lpm

= Individual valve for pipe connection
= Insert valve
= Screw-in valve
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Check valves

m Check valves type RK/RB, RC, RE, and ER

Check valves type RK, RB, RC, RE and ER are used to block the flow in one direction
and enable free flow in the opposite direction. RK/RB check valves are spring-loaded,
sturdily designed and dirt-resistant ball seated valves.

The screw-in check valves type RC may be installed in both directions with the spring-
loaded valve shim enabling rapid switching sequences. The check valve type RE is

a shim-type check valve without spring pre-load. This enables a very compact and
simple method of blocking the oil flow in one direction. This valve can be used as a
"foot valve" in the suction pipe of pumps, for example.

The mounting hole for all screw-in check valves can be easily machined with a
standard twist drill (point angle 118°).

The insert check valves type ER feature a spring-loaded, ball seated design and are
primarily used in manifold-mounted versions of seated valves.

Features and benefits:

= (Qperating pressures up to 700 bar

= Easily machined mounting holes

= Sturdy

Intended applications:

= General hydraulic systems oe
. . clature:
= Hydraulic pre-loading
Design:
Prmaxt
Qunax:
Design and order coding example
RC2 -E
Design with housing  For pipe connection (E, F, G), type RK, RB and RC
Basic type, size  Screw-in check valve
Type RK, RB, size 0 ... 4
Type RC, size 1 ... 3
Type RE, size 0 ... 4
Type RE, ER (check valve insert), size 0 to 4
Additional versions:
= Type RK with increased open-up pressure
= Type ER, stainless (size 01 ... 31)
= Type RK, RB, RC and RE with metric thread
Function
RK RB ER RC
Ball seated valves Shim type valves

F:aMB BM&:F OM F:EMB
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Check valve

Screw-in valve
Valve insert
With housing for in-line installation

400...700 bar

6...320 lpm

RE



General parameters and dimensions
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RK.. ER..
¢D1
it
oy il o 7
FeA 'B © 2 J{ 7
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RC.. RE..
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SW SW L
Qumax [lpm] Pmax [bar] Ports (BSPP) Dimensions [mm] m [g]
RK O/RB 0 10 700 G1/8A 7.2/7.9 SW 5 5
RK 1/RB 1 20 700 G 1/4 A 9/10.3 SW 7 5
RK 2/RB 2 50 700 G3/8A 11.2/11.7 SW6 15
RK 3/RB 3 80 500 G1/2 A 13.5/13.2 SW 8 15/20
RK 4/RB 4 120 500 G 3/4 A 17.5/17.5 SW 12 35/40
RK 6 320 300 611/4 55 - 135
RC1 20 700 G 1/4 A 13 SW 4 6
RC 2 35 700 G3/8A 15 SW 5 13
RC 3 60 500 G1/2 A 18 sws 24
RE O 12 500 G1/8 A 5 SW 4 2
RE 1 25 500 G 1/4 A 6 SW 5 4
RE 2 40 500 G3/8A 7 SW 8 6
RE 3 70 450 G1/2 A 7.5 SW 10 10
RE 4 120 400 G 3/4A 9 SW 12 18
L D/D1 m[g]
ER O 6 500 G1/8A 5.6 6.1/4.6 0.5
ER 1 12 500 G 1/4 A 5.6 8.6/6.5 1
ER 2 30 500 63/8 A 8 14/10.5 5
ER 3 65 500 G1/2A 10 17/13 9
ER 4 120 400 G3/4A 17.5 28/21 40

Associated technical data sheets:

= Insert check valves type ER: D 7325
= (Check valves type RE: D 7555 R

= Check valves type RC: D 6969 R

= Check valves type RK, RB: D 7445

Similar products:

= Check valves type CRK, CRB: Page 244

= Check valves type B: Page 246

= Restrictor check valves type EB, BE, BC: Page 230

See also section “Devices for special applications”:
- Screw-in valves and installation kits
- Devices for up to 700 bar
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Check valves

m Check valves type CRK and CRB

The check valves type CRK and CRB are used to block the flow in one direction and
allow free flow in the opposite direction.

The mounting hole can be closed with a simple tapped plug or with a locking tapped
plug if necessary.

Features and benefits:
= (Cartridge valves

Intended applications:
= General hydraulics

Nomen- Check valve
clature:

Design: Screw-in valve
Pmaxt 500 bar

Quaxt 30... 80 lpm

Design and order coding example

(RK2 -1/4

Individual connection block for pipe connection
Basic type  Check valves type CRK and CRB, size 1 to 3

= With/without tapped plug
= With/without tapped blockage/plug combination
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Function
CRK CRB
B B
A A
General parameters and dimensions
s |
7
A
Qax Prmax Ports Dimensions m
[lpm] [bar] (BSPP) [a]
H [mm] SW=a/f1 SW=a/f2
CRK1/CRB 1 30 500 M 16 x 1.5 31 SW 22 SW 8 70
CRK 2 / CRB 2 50 M 20 x 1.5 35 SW 24 SW 10 110
CRK 3 80 M 24 x 1.5 38 SW 30 SW 12 125

Associated technical data sheets:
= Check valves type CRK, CRB: D 7712

Similar products:

= Check valves type RK, RB, RC, RE, ER: Page 242

See also section “Devices for special applications”:

- Screw-in valves and installation kits
- Devices for up to 700 bar
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Check valves

H Check valves type B

These check valves type B are available in three housing designs with internal and/or
external thread, enabling in-line installation for any requirement.

Use as a foot valve for the suction pipes of pumps is possible due to the low opening
pressures.

Features and benefits:
= Max. flow 160 lpm
= Pipe installation

Intended applications:
= General hydraulics

Nomen- Check valve

clature:

Design: Individual valve for in-line installation
Pmax? 500 bar

Qunax: 15 ... 160 lpm

Design and order coding example

B1-2
Basic type, with housing, size  Check valve type B, version with housing 1 to 3, size 1to 7

Additional versions:
= QOpen-up pressure 3 bar
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Function
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General parameters and dimensions

HYDRAULIK

B1 B 2 B3
= = =
5 = 4+ o o ——!%)9‘\7'3—!——(_') 5 ~—AV%Q—~!——O
i —= =
SwW SW SW
L L L
Basic type Size Qrmax Pmax Ports (BSPP) Dimensions m
[Lpm] [bar] [kgl
G G1 L [mm] SW = a/f
B1 -1 15 500 G 1/4 G1/4 A 50 ... 60 SW 19 0.11
: i -2 20 G 3/8 G3/8A 58 ... 67 SW 24 0.16
-3 30 G1/2 G1/2 A 60 ... 66 SW 27 0.19
-4 45 G 3/4 G3/4 A 70 ... 78 SW 36 0.36
-5 75 G1 G1A 94 ... 114 SW 41 0.65
-6 120 G11/4 G11/4A 110 ... 130 SW 55 1.3
-7 160 G11/2 G11/2A 115 ... 136 SW 60 1.5

Associated technical data sheets:

= Check valves type B: D 1191

Similar products:

= Check valves type RK, RB, RC,
RE, ER: Page 242

See also section “Devices for special applications”
- Devices for up to 700 bar
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Check valves

m Screw-in check valves with hydraulic release type CRH and RHC

The screw-in check valves with hydraulic release type CRH and RHC are used in
hydraulic circuits together with design related, leaking directional valves, as a
hydraulically actuated drain, or idle circulation valves.

The valves type RHC with and without pre-release (for high pressures and large
consumer volumes) are designed as insert valves. The mounting hole (also sealing
surface) is to be machined with a standard twist drill (point angle 118°).
Different variants extend the range of applications.

The type CRH is a screw-in valve for very easily machined mounting

holes.

Features and benefits:

= (artridge valve

= Pressures up to 700 bar
= Flows up to 200 lpm

= Sturdy

Intended applications:
= Industrial hydraulics
= Construction machinery

Design and order coding example

CRH3 V

Function  Without pre-release (-)
With pre-release (V)
Basic type, size  Screw-in check valve with hydraulic release

Type CRH, size 1 to 3 and
Type RHC, size 1 to 6
Additional versions:
= With increased release ratio (approx. 4.2 : 1)
= With sealed tapped journal and control piston
= Wth hydraulic relieve of the control piston (type RHCE)
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Nomen-
clature:

Design:

Actuation:

Pmaxé

Qmax:

Check valve with hydraulic release

Valve insert
Screw-in valve

Hydraulic
500 ... 700 bar

8 ... 200 lpm



Function

CRH, RHC
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General parameters and dimensions
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Qrmax Prmax Release ratio Ports Dimensions m
[lpm] [bar] (BSPP) [g]
pa/pz L [mm] SW=a/f1 SW=a/f2
CRH 1 30 500 2.6 M 16 x 1.5 47 SW 8 SW 22 60
CRH 2 50 500 2.6 M 20 x 1.5 53 SW 10 SW 24 90
CRH 3 80 500 2.5 M 24 x 1.5 61 SW 12 SW 30 150
RHC 1 15 700 2.6 M 16 x 1.5 32 SW 6 - 20
RHC 2 25 700 2.6 M 20 x 1.5 37.5 SW 8 - 40
RHC 3 55 700 2.5 M 24 x 1.5 47 SW 10 - 70
RHC 4 100 500 2.5 M 30 x 1.5 56 SW 12 - 140
RHC 5 150 500 2.8 M 36 x 1.5 67.5 SW 14 - 250
RHC 6 200 500 2.5 M 42 x 1.5 97 SW 19 - 500

Associated technical data sheets:

Check valves with hydraulic release type:
= Type CRH: D 7712

= Type RHC: D 7165

Similar products:

= Type RHV: D 3056

= Type HRP: Page 250
= Type RH: Page 252

See also section “Devices for special applications”:
- Screw-in valves and installation kits
- Devices for up to 700 bar
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Check valves

m Check valves with hydraulic release type HRP

The check valves type HR with hydraulic release, are designed as manifold mounting
valves and are available in six sizes. These valves are used in hydraulic circuits with
design related, leaking directional valves, as hydraulically actuated drain, or idle
circulation valves. The check valve type HRP can be ordered also with a pre-release
to suppress decompression surges for circuits with high pressure and high consumer
flows.

This valve is extremely tolerant to residual pressure in the return duct (port B), as the
rear side of the actuation piston is de-pressurised via a drain port.

Another option allows opening of the check valve via the load pressure on the
consumer side, controlled by a flange-mounted solenoid valve.

Features and benefits:

= Manifold mounting valve for max. pressure 700 bar
= Flows up to 400 lpm

= Electrically controlled

= With pre-release for smooth switching

Intended applications:
= Industrial and mobile hydraulics

Design and order coding example

HRP4 V -BO,4 -WH1HB 0,4-G24

Optionally with directly mounted 3/2-way directional seated valve

Optionally with orifice insert at control port Z  For preventing decompression surges

Function  Without pre-release (-)
With pre-release (V)

Basic type, size  Check valve with hydraulic release HRP, size 1 to 7
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Nomen-
clature:

Design:

Actuation:

Pmaxé

Qrraxt

Check valve with hydraulic release

Manifold mounting valve

Hydraulic
Electro-hydraulic

700 ... 500 bar

20 ... 400 lpm

For arbitrary open-up or for use as 2/2-

way directional seated valve
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Qumax Prmax Release ratio  Dimensions m
[lpm] [bar] [mm] [kq]
Pa/ pz H B L
HRP 1 20 700 2.9 20 25 74.5 0.25
HRP 2 35 700 3.9 25 30 78 0.4
HRP 3 50 500 4.3 35 35 83 0.7
HRP 4 80 500 3.8 35 50 103.5 1.2
HRP 5 140 500 4.0 40 60 120.5 1.9
HRP 7 V 400 500 3.0 63 100 190 8.0

Associated technical data sheets:
= Releasable check valves type HRP: D 5116

Similar products:

= Releasable check valves type RH: Page 252

= Releasable check valves type RHV: D 3056

= Releasable check valves type CRH, RHC: Page 248
= Releasable twin check valve type DRH: Page 252

See also section “Devices for special applications”:
- Devices for up to 700 bar

www.hawe.de | 05-2013-3.6 | 251


http://www.hawe.de/fileadmin/content/typeman/catalog/Pdf/5/1/D5116-en.pdf
http://www.hawe.de/fileadmin/content/typeman/catalog/Pdf/3/0/D3056-en.pdf

Check valves

H Check valves with release type RH and DRH

Check valves with hydraulic release are used to block one or both hydraulic consumer
pipes or as a hydraulically actuated drain or circulation valve. The valves type RH and
DRH are also available with pre-release for one or both sides of the connection to
suppress decompression surges for circuits with high pressures and high consumer
flows.

Features and benefits:
= Pressures up to 700 bar
= With pre-release for smooth switching

Intended applications:

= Blocking of leak-free hydraulic cylinders in connection with a
directional spool valve control suffering from leaking oil

= Return flow relief if return oil flows that are greater than the permissible flow
for the directional valve are experienced due to the surface ratio, when introducing
a double-acting hydraulic cylinder

= Hydraulically actuated drain or circulation valve

Check Check valve with hydraulic release
valve with or twin check valve

hydraulic

release or

releasable

double check

valve

Design: Individual valve for

= Pipe connection
= Manifold mounting

Hydraulic Hydraulic
400...700 bar 400...700 bar

15...160 lpm 15...160 lpm

Design and order coding example

RH3 V

Function  Without pre-release (-)
With pre-release (V)

Basic type, size  Releasable check valve RH, size 1 to 5

DRH3 LSS -30 /100

Pre-charge pressure [bar]
Pressure setting [bar]
Basic type, size, function  Releasable double check valve DRH, size 1 to 5
Additional versions:
= With pre-release (one or both sides)
= With shock valves (for hydraulic motors)
= With safety valve preventing slow pressure rises
= With leakage port preventing unintended open-up when pressure migrated from the control side
= Manifold mounting version (type DRH3P)
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General parameters and dimensions
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Qrmax Pmax Release Tapped Dimensions m
[lpm] [bar] ratio ports (BSPP) [mm] [kg]
Pa®)/pz
A B CD z L a b SW =a/f
RH 1 15 700 2.7 G1/4 84 31.5 27 SW 24 0.4
RH 2 35 700 3 G 3/8 90 32 28.5 SW 27 0.4
RH 3 55 500 2.4 G1/2 G 1/4 100 36.5 31 SW 32 0.6
RH 4 100 500 2.4 G 3/4 126 45 35.5 SW 41 1.3
RH 5 160 500 3 G1 143 52 38 SW 46 1.8
L B H C
DRH 1 16 500 G1/4 70 45 20 8 0.5
DRH 2 30 500 G 3/8 89 60 30 10 1.2
DRH 3 60 500 2.5 G1/2 - 115 60 30 13 1.6
DRH 4 90 400 G 3/4 150 70 40 15.5 2.9
DRH 5 140 400 G1 195 80 50 17 5.5

Associated technical data sheets:
= Releasable check valves type RH: D 6105
= Releasable twin check valves type DRH: D 6110

See also section “Devices for special applications”:
- Devices for up to 700 bar

Similar products:
= Type RHV: D 3056
= Type CRH and RHC: Page 244

= Type HRP: Page 250
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Check valves

m Check valves and pre-fill valves type F

Check valves and pre-fill valves type F are check valves. They are designed as spring-
loaded disc seat valves. The check valves type F enable free flow in one direction and
block flow in the opposite direction.

As a pre-fill valve (check valve with hydraulic release), they are used for example

in top ram presses for draining and replenishing press cylinders during opening and
closing in rapid traverse mode.

The smaller sizes may be optionally equipped with a pre-release device (decompression
at high pressures via the valve) to prevent decompression surges.

Features and benefits:

= Wafer design
= Extremely large flows, up to 7000 lpm

Intended applications:
= Press control systems
= Injection moulding machines

Nomen- Check valve
clature: Check valve with hydraulic release
(pre-fill valve)

Design: Intermediate section between pipe flanges
Actuation: Hydraulic
Pmax 400 bar

Qraxt 100 ... 7000 lpm

Design and order coding example

F25

Basic type, size  Check valve type F, size 25 to 200

F80B-36 V

Additional versions:  Without pre-release (-)
With pre-release (V), size 25 to 80

Basic type, size  Pre-fill valves type F, size 25 to 200

Additional functions
= With holes in the mounting flange (B)
= For fluids type HFA type F125-60-HFA

Function

Check valve Pre-fill valve
Z

ﬂw_,_._'_l >< iA
L ]
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General parameters and dimensions

Check valve

H2

H1

Pre-fill valve

HYDRAULIK

Basic type and size Qmax Pmax Release Dimensions m

[lpm] [bar] ratio [mm] [kal
Check valve Pre-fill valve pa/ Pz D H1 H2 H3 Check valve Pre-fill valve
F 25 F 25-12 100 400 4.3 83 26 36 43 1 1.1
F 32 F 32-16 160 3.6 93 27 45 55 1 1.2
F 40 F 40-20 250 3.9 108 28 48.5 60 1.4 1.7
F 50 F 50-25 400 4.2 128 29 59 72 2 2.4
F 63 F 63(B)-30 630 4.2 143 33.5 69 83 2.8 3.4
F 80 F 80(B)-36 1000 4.5 169 385 83 97.5 4.4 5.2
F 100 F 100(B)-45 1600 4.3 212 44 97 118 9.9 11.7
F 125 F 125(B)-60 2500 4.3 248 51 127 155 15.8 19.6
F 160 F 160-76 4000 4.3 310 70 182 233 43 50
F 200 F 200-100 7000 320 4.0 420 150 250 300 114 120

Associated technical data sheets:

= Check valves and pre-fill valves type F: D 6960

See also section “Devices for special applications”:

Press controls
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Check valves

Line rupture safety valves type LB

The line rupture safety valves type LB are check valves. They are available as insert
valves or with housing for pipe connection.

The line rupture safety valve, which is generally mounted directly on the consumer
(cylinder)serves to block a consumer in the event of a break in a pressurised pipe,
i.e. if the hydraulic counter pressure subsides. It therefore prevents an uncontrolled
decline in the load. A flow in excess of the setpoint results in a shim that has been
lifted off the valve seat with spring force being pressed onto the housing seat by the
flow forces, and consequently the valve closes.

Two versions - one for completely stopping the load and one with an orifice hole for a
slow decrease - enable this valve to be used for various requirements.

Features and benefits:

= Pressures up to 700 bar

Intended applications:
= Industrial trucks Nomen-
= Lifting devices clature:

Design:

Adjustment:

Prmaxt

Qunax:

Design and order coding example

LB2 6 10 -25

Response flow [lpm]  Response flow Qa

Line rupture safety valve

Valve insert with housing for in-line
installation

Tool adjustable
700 bar

4 ... 160 lpm

With/without orifice  Orifice diameter 0.5 /0.8 /1.0 / 1.2 / 1.5 / 2 (dep. on type and size)

Design = Screw-in valve (C)
= Design with housing (F, G)
= Fitting
Basic type, size:  Line rupture safety valve type LB, size 2 to 4
= Design with metric thread
= Design with UNF thread

Function

LB

Simplified Detailed
Series With orifice

FwoB B qvo—EB

N\
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General parameters and dimensions
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LB ..C LB 11(21)C
Screw-in valve
L L
o| +— FL H
Thread seal ring
LB ..G LB ..F
Valve with housing
SW SwW
Fi == ==
B
__| _______ |__ [O) o B_ _H - = —. {_.__F
— = S
A
L1 L2
|
Qrmax Prmax Ports Dimensions m
[lpm] [bar] (BSPP) [mm] [9]?
L L1 L2 SW = a/f

LB 1 (C, G, F) 4..25 500 G 1/4 (A) 17.5 48 50 a/f 19 6/70
LB 11 CV 4..25 700 G 1/4 (A) 17.5 - - - 6/70
LB 2 (C, G, F) 6.3 ... 50 500 G 3/8 (A) 21 52 58 a/f 22 12 / 100
LB 21 CV 6.3 ... 45 700 G 3/8 (A) 25 -- -- -- 12 / 100
LB 3 (C, G, F) 16 ... 80 500 G 1/2 (A) 25 60 65 a/f 27 21/170
LB 4 (C, G, F) 25 ... 160 500 G 3/4 (A) 30.5 72 78 a/f 36 45 / 375

1)  The mounting thread is sealed additionally.
2) Mass for screw-in valve versions with housing

Associated technical data sheets:
= Line rupture safety valves type LB: D 6990
= Line rupture safety valves type LB.E

as a screw joint: Sk 6990 E

See also section “Devices for special applications”

- Industrial trucks

- Hydraulics for mobile applications
- Screw-in valves and installation kits
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Check valves

m Shuttle valves type WV and WVC

Shuttle valves are stop valves with two inlets and one outlet. There is a ball in the
inside of the valve, which can travel from one inlet to the other. It will automatical-
ly block the one inlet with the lower pressure. This way the higher inlet pressure is
automatically led to the outlet port.

The version for pipe connection is incorporated in a T-fitting. The WVC version is

designed as an insert valve.

Features and benefits:
= Max. pressure 700 bar
= Insert and housing versions

Intended applications:
= For Load-Sensing systems
= Often in mobile hydraulics

Design and order coding example

wvi -S

Design = High pressure version (S)
= Low pressure version (L)

Basic type, size  Type WV for pipe connection, size 6 to 18
Type WVC and WVH as cartridge valve, size 1
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Nomen-
clature:

Design:

8

Quax:

Shuttle valve

Individual valve for pipe mounting
Valve insert
Screw-in valve

700 bar

6 ... 150 lpm
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Function

WV, WVC, WVH

Inlet _@ Inlet

Outlet
General parameters and dimensions

Wv.. wvc1 WVH 1
L M10x1 SW
L SW

I
SwW ’ -
_ M10x1
[ —— -
Ll 5——— Inlet
Inlet
Outlet ———t / Outlet =
a1
Inlet
7,
Inlet
Qrmax Pmax External Mounting Dimensions m
[lpm] [bar] pipe & thread [mm] [a]
[mm]
L H SW = a/f
WV6-S 6 6 62 31 SW 17 120
700
WvV8-S 15 8 64 32 SW 19 170
WV 10 -S 25 10 68 34 SW 22 225
Wvi2-S 40 12 - 76 38 SW 24 290
500
WV 14 -S 60 14 80 40 SwW 27 320
WV 16 - S 100 16 86 43 SW 30 390
WV 18 -L 150 18 80 40 SW 32 340
315
WVC 1 6 - M10x 1 - 16 SW 5 7
WVH 11 3 700 - M10x 1 -- 28.5 SW 14 10
Associated technical data sheets: See also section “Devices for special applications”:
= Shuttle valves type WV and WVC: D 7016 - Screw-in valves and installation kits

Similar products:
= Shuttle valves type WVH: Sk 7962
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