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MOOG PQ-Proportional Control Valves for flow and pressure control /
pressure limiting control - Series D 656

With more than 15000 valves deli-
vered, the MOOG PQ-Proportional
Control Valves Series D651 have
proved to be reliable in many
applications of pressure control.
The experience gained there has
helped to develop the second valve
generation Series D656

M New valve bodies for higher
valve flow

Optional external pilot flow over X
and Y

Optional new pilot stage using
jet-pipe principle

Greater robustness through
longer spool stroke

Improved integrated valve
electronics

M 4-way PQ-Valve available

The MOOG PQ-Proportional Control
Valve is a dual function valve for
precise and fast control of both fluid
flow and pressure. It is a compact
unit with integrated electronics and
transducer (LVDT) for spool position
control and integrated electronics
and pressure transducer for pressure
control, which can be optimized for
the individual application. A PQ-
Proportional Control Valve can
replace several conventional valves
in hydraulic systems in order to fulfil
and improve the same functions.

Technical data

Operating pressure range:
Mainstage
port P, A, B
port T
Pilot stage

up to 350 bar

Advantages of the PQ-Proportional
Control Valve

B Compact unit for fast and precise
control of fluid flow and pressure
thus allowing a simplification of
hydraulic systems.

M With integrated electronics, com-
pletely assembled, adjusted and
tested as complete unit. This
helps to ease installation and ser-
vice by the end user.

M High resolution of valve flow
function through electrically
closed loop. This increases the
reproduceability.

M Electronic pressure control or
pressure relief control with high
precision, independent of valve
flow.

Note

Extended range of rated flow for
application in main line (meter-in
mode) and by-pass line (bleed-off
mode) through hydraulic double
flow.

Low -electrical driving power.

Robust pilot stage which has pro-
ven reliable for many years.
Optional: New pilot stage using
jet-pipe amplifier with lower pilot
leakage flow for equivalent useful
pilot flow and with improved
pressure gain.

High driving forces which ensure
reliable movement of the spool.

Wide adjusting range for
pressure setting (minimal
pressure only limited by return
pressure).

This catalogue is for users with technical knowledge.

To ensure that all necessary characteristics for function and safety of the
system are given, the user has to check the suitability of the products
described here. In case of doubt please contact factory.

All data subject to change without notice.

see data for individual models
15 to 210 bar (nozzle-flapper pilot, standard)

5 to 210 bar (jet-pipe pilot}
up to 350 bar on request

Seal material

Temperature range

Operating fluid
viscosity

—20 to +80°C

allowable

NBR (FPM, EPDM on request}

mineral oil based hydraulic fiuid (DIN 51524)
recommended 15 to 45 mm?fs
5 to 400 mmifs

class of cleanliness at least class 6 (NAS 1638), resp. 15/ 11

(1ISO 4406)
System filtration
Pilot stage

high pressure filter (without bypass, but with dirt

alarm) mounted in the main flow and if possible,
directly upstream of the valve

Main stage

high pressure filter as for the pilot stage.

Depending upon the system return or bypass
filtration may be required

Filter rating

main stage and pilot stage

recommended £, £ 75 (10 um absolute}

allowable
Installation options

B = 75 (15 um absolute)
any position, fixed or movable

Degree of protection IP65 (with water-proof mating connector

(DIN 40050) mounted)




Operation modes

Flow rate setting mode

An electrical command signal (flow
rate set point = spool position set
point) is applied to the integrated
control amplifier which drives the
pilot stage. The flow from the pilot
stage moves the spool.

A non-contact position transducer
measures the spool position. This
actual value is being fed back to the
control amplifier where it is com-
pared with the command value. The
control amplifier drives the pilot
stage unti! command voltage and
feedback voltage are equal. Thus,
the position of the spool is propor-
tional to the electrical command
signal. The actual flow depends on
the electrical command signal and
the valve pressure drop.

For different values of valve pressure
drop, the flow may be calculated by

the square root function for a sharp-
edged orifice:

Q=QN|/{3‘,P_\@N_6

Apy
Q = calculated flow
Q = rated flow
Apy,.. = actual valve pressure
drop
Apy = rated valve pressure drop -

The flow value Q calculated in this
way should result in an average flow
velocity of no more than 30 m/s in
ports B A, B T

If large flows with high valve
pressure drop are required, an
appropriately higher pilot pressure
has to be chosen to overcome the
flow forces.

An approximate value can be
calculated as follows:

px; 1,7 - 10—2 - -AQ“ . l/ ApValve

S

Q [/min] = max. flow

APy [barl = valve pressure drop
with Q

Ag [em?2] = spool drive area

py [bar] = pilot pressure

Pressure control mode Wwith this function the following can be selected

Flow rate setting with superimposed pressure
limiting control.

Both command signals — external flow command
signal and limiting pressure command signal — always
have to be applied. The difference between external
flow command signal and output signal of the pressure
limiting controller results in a spool position command
signal. The output signal of the pressure limiting con-
troller is zero as long as the actual pressure value is
smaller than the limiting pressure command signal. If
the actual pressure value exceeds the limiting pressure
command signal, the pressure limiting controller
reduces the spool position command signal until the
actual pressure value equals the limiting pressure
command signal. Since the pressure limiting controiler
can only reduce the spool position command signal,
the external flow command signal has to be chosen
that high, so that the limiting function actually occurs.
The external flow command signal should be larger
than 30% of rated signal.

Block diagram

Flow rate setting with superimposed pressure limiting
control

Flow rate setting or pressure control.

Selector switch position 2 - 1:
Flow rate setting. The pressure controller is inactive.

Selector switch position 3 -9 1: ,

Closed loop pressure control. The output signal of the
pressure controller then is the spool position command
signal (flow command). The pressure to be controlled
in port A is being measured by an integrated pressure
transducer and this actual pressure value is being
compared with the pressure command signal. If there
is a difference between pressure command signal and
actual pressure value the pressure controller changes
the valve flow command signal in a way that the dif-
ference becomes zero. Thus the controlled pressure is
proportional to the applied pressure command signal.

Note: Since the pressure controller has no regulator
lock, undesirable transient phenomena can occur upon
switching from flow rate setling to closed loop pressure
control.

Flow rate setting or pressure control

switch conlrolier valve foad
2l1 e v
How rale — -
comand 3
? )
X =4

W
ressue ‘mm P
command .




PQ-Proportional Control Valve Series D656, 3-way version
Pilot stage: Jet-pipe principle

PQ-Proportional Control Valve Series D 656, 5-way version
Pilot stage: Nozzle-flapper principle

With 2x2-way and 5-way versions
double flow function possible,

but only with external pilot flow over
X and Y ports.

Return pressure py = 100% supply
pressure D, only possible with
external Y port.




General characteristics

Mounting pattern according to
DIN 24340/1S0 4401

Robust pilot stage

Low constant internal leakage flow
through pilot stage

Dropping orifice reduces pressure
when py > 210 bar.

No leakage afflicted pressure
reducing valves needed

Easily replaceable filter elements
with 100/200 um meshsize

Application notes

The PQ-Proportional Control Valve is
preferably used for open loop veloci-
ty setting and closed loop pressure
control. By additional feedback of
load velocity and use of suitable
electronics the system can be
modified to be a closed loop velocity
control which means an increase in
precision.

For applications where pressure or
force limiting is required for both
motion directions a special 4-way
PQ-Proportional Control Valve with
integrated shuttle valve is available.
The shuttle valve transmits the driv-
ing (higher) load pressure to the
single pressure transducer of the
PQ-valve.

The selection of the motion direction
is done by polarity selection of the
flow command.

Note: Altered installation dimensions!

Long stroke, robust spool
High resolution and very low

hysteresis through electrical position

control of the spool

Integrated electronics using SMD-
technology

High precision pressure control
through integrated pressure

transducer and integrated pressure

control electronics

PQ-Proportional Control Valve in
main line (meter-in mode).

The PQ-Control Valve operates as
electrically adjustable throttle from
P -9 A and from A~p T and as
electrically adjustable pressure
reducing valve.

4-way PQ-Proportional Control
Valve in main line

PQ-Proportional Control Valve in by-
pass line (bleed-off mode).

The PQ-Control Valve operates
as electrically adjustable bleed-off
throttle and as electrically
adjustable pressure limiting valve.

o




Valve Series D656 Electronics

Since 1975 MOOG has built propor- B Highly sensitive null adjustment General requirements
tional control valves and servovalves with better access
s . . o e -+ 30,
with integrated electronics. The ex- B Improved false polarity protection (SJ?:?r‘:xt &ggu\:n _tign/o-.*- 300 mA
perience gained together with the ang over-volta g rotgcgon maximum P B
most modern technology have also gep : Power su : lv unit with safe
been used for the new valve series B High maintenance friendliness Pply ty
D656 . . transformer to VDE 0551.
- through clearly differentiated
B Improved dynamics, especially in connections for P- and Q-side or All signal lines (also thqse of
: o through 12-pole connector. external transducers) shielded.
the small signal range which is Shielding connected radially to
important for pressure control. W Supply voltage control. In case of 7 O V) 9 y
B Standarized spool psiton e olage of cable break e
monitoring signals with extremely {)he maiag spool moves to the
low residual ripple, with sym- hydraulically determined position
metrically adjusted vaives +10 V Y y p :
or 10 mA or + 4 to + 20 mA.
Important notes:
Before applying electrical signals the pilot stage has to be pressurized.
External relay contacts must be gold plated and encased.
Connector wiring for valves with 6-pole connector (Q-side) (
and 7-pole connector (P-side) )
Connector wiring Type of signal
Flow rate setting with Flow rate setting Voltage command Current command Current command
pressure limiting control |  or pressure control 0...10V 0...10mA 4...20mA
[ =3 - Supply + 16V £3%
‘ AL AL
i 5Bl hB ; _ | Supply — 15V +3%
b ; ! =1
. i | - 3
: )C : _ })C ; L § Supply L oW
z » Col 8
! o Loty S| Input rated command 0...+0V 0... 10 mA + 4 ...+ 20mA
] 4 E : }—% % Valve flow Input resistance 100 kQ2 | app. ohmic res. 400 app. ohmic res. 200 Q
¢ T i H A
£ 4! Bi [ @ | input signal {from )
i > T ; % pressure controller) see pin E of P-connector
Fl LF f‘ ! Output actual value 0...t1w0V 0...%x 10mA +4.. .+ 20mA
i . |/1_ 7 1)—1 Spoot position output resistance 10 k€1 | app. ohmic res. max. 5000 | app. ohmic res. max. 5000
S
! IS . [ Supply + 15V *+ 3%
i i M [ i
| sl el
; A L8l ! Supply — 15V + 3% {
i i ! [ I .
CL iy £ | Supply Lov
- ! b 2
ol Lplt g Output actual value ...+ 10V 0... + 10mA + 4. ..+ 20mA
; . T G | Pressure output resistance 10 k() | app. ohmic res. max. 5004} | app. ohmic res. max. 5000
' : @
£l ob Lk t 'g Qutput Pressure / 0... + 10V for pressure limiting control output resistance
T } 1 w | press. im. controfier 0., WV for pressure control 10 kQ
el ! £ Input rated command 0.+ 10V 0. . 4 10mA + 4.+ 20mA
i Pressure input resistance 100 kQ | app. chmic resist. 3000 app. ohmic resist. 2500
G ; | G : not used
Speciat wiring only l ; o eagt, rated command vaive flow + 4 .+ 20 mA

0 !
for flow rate setting bt
or pressure control
with command signal
4. 20 mA

Input + 12 A required




The PQ-valve of series D656 has an
integrated electronics for the
pressure function (P-side) and the
valve flow function (Q-side). Depen-
ding on the application pressure
control or flow rate setting with
pressure limiting control, the valves
have to be wired and commanded in
a different way. The valves can be
delivered for signals 0 to 10V, 0 to
10 mA or also 4 to 20 mA. For
valves with current command the
corresponding apparent ohmic
resistances have to be taken into
consideration.

The electrical plugs are protected
against mix-up. The valves are
delivered with a 6-pole connector
(screw coupling) on the Q-side and
7-pole connector (bayonet coupling)
on the P-side. Upon request a single
12-pole connector for all signals is
possible.

Connector wiring for valves in

Flow rate setting mode (Q)

The position control loop of the main
spool is being closed through posi-
tion transducer, pilot stage and in-
tegrated electronics of the Q-side.

A command signal for the valve flow
causes a corresponding displace-
ment of the spool and at the same
time of the valve throttle opening.

Pressure control-modes (P)

The pressure in port A is being
measured with a pressure trans-
ducer and this signal is compared
with the pressure command signal.
The output signal of the pressure
controller is applied to the Q-side as
command signal for the valve flow.

With pressure limiting control
always an external valve flow com-
mand signal must be applied. As
soon as the measured actual
pressure value is larger than the
pressure command signal, the
pressure controller reduces the spool
position command signal until the
actual pressure value equals the
pressure limit command signal.

With pressure control mode the
pressure controller adjusts the actual
pressure fo the given pressure com-
mand signal. If flow rate setting
mode is needed, the external switch
must be operated.

PQ-valve versions for application in
the by-pass line are available on re-
quest. They are not described here.

special design with 12-pole connector

Connector wiring Type of signal
Flow rate setting with Flow rate setting Voltage command Current command Current command
pressure limiting control | or pressure control 0...10V 0...1H0mA 4...20mA
I e ra W 10 Supply + 15V £3%
Al Tl b
ARE Bl |1
> - : ; Supply - 18V 3%
; i .
o1 ! E I8 E t
p ; e Supply 4 OV
| , Ly
3] :; E\g {{ o= | Inputrated command 0...%t10V 0...+10mA +4...+20mA
4 [ 4 . \c Valve flow Input resistance 100 k€2 | app. ohmic res. 400 Q app. ohmic res. 200 Q
NN | Bl i | Output Pressure / 0. .. + 10V for pressure limiting control Output resistance
4 T D““‘Y‘l{‘* press. lim. controller G ... +x 10V for pressure control 10 k2
it ; | !
Pl L‘F gE Output actual value 0...x10V 0...+ 10mA + 4 ...+ 20mA
[ " Fy Spool position output resistance 10 k2 | app. ohmic res. max. 500 | app. ohmic res.max. 5000
N f i 'ba i Measuring output of 0. .12V
< § ‘ ! P internal pos. controlier output resistance 10 k)
H E? ;H ” Output actual value 0... + 1BV O... + W0mA + 4 ...+ 20mA
d P 4 I ! Pressure output resistance 10 k£ | app. ohmic res. max. 5002 | app. ohmic res.max.500 Q
Ll Cop
¥ g - > * - Not used
[ ol
Ki g LKL Input rated command 0...+ 10V 0...+ 10mA +4 ...+ 20mA
P 4 e Pressure input resistance 100 kQ | app. ohmic resist. 500Q app. ohmic resist. 2500
t LEL Retay output 24 V DC max. 05 A For inductive loads a corresponding commutating diode
I i ; o I8 necessary.
\f " ol The relay contact deenergizes and the pilot stage is disconnected, when a
; > o . - supply voltage becomes less than 12 V {thus aiso in case of a cable break).
[T L_“L Ll The spoot then moves o the delermined position without electrical supply.
Cable break of the L -wire is not monitored.
: Ly
Special wiring only Loty O it raled command valve flow + 4 + 20 mA
for flow rate selling ;}‘wm nput + 12 mA required
or pressure control e .
with command signai N ' '§° i
4...20 mA : .




Series D656

Valve in the main line Valve in the main line
3-way version 4-way version

Model . . . Type
Mounting pattern DIN 24340 / ISO 4401 / Cetop
Valve body version

Valve version

Pilot stage type

Pilot stage code no.

Pilot connection option, internal or external
Rated flow (- 10 %)

at Apy = 5 bar per land [/min]
Operating pressure max.
Main stage
Port P, A, B [bar]

Port T with Y internal
with Y external

Pilot stage
Standard [bar]
on request with dropping orifice [bar}
Spool stroke [mm]
Spool drive area ( [em?]
Null leakage flow™ max. total [/min]
Pilot leakage tlow* (1 10%) [{/min}
Mass [kg]

Valve used in flow rate setting mode:
Response time 0 to 100% stroke® (+ 10%) [ms]

Threshold” [9b]
Hysteresis® [%]
Null shift with AT = 55°C [%]
Valve used in pressure control mode:
Threshold* [%%0]
Hysteresis® (%]
Linearity

Null shift withAT = 55°C [9%]

*

Valve in the main line Valve in the by-pass line

2 x 2-way version

D 656-...D....1 D 656-...D..

Form A 10 / Cetop 5, port dia 11,5 mm
3-way version
4-way version with 5 chambers
5-wayn: P A P, B AP T
P and T interchanged at manifold
2x2way AP T, B-P T,
2-stage

Nozzle-flapper Jet-pipe

1 3
X and YU

8/20/30/60/80/2 x 80
350

20% of pilot pressure, max. 100 bar
100 % supply pressure acceptable

15 to 210 51to 210
25 to 350
+ 30
20
40 28
25 14
6,4 70
35 30
< 0,25 < 0,1
< 1,0 < 0,5
<15 < 15
< 0,05
< 0,2
see ordering information
<15

measured at 140 bar pilot pressure or operating pressure, resp., and a fluid viscosity of 32 mmfs
% for 2 x 2 and 5-way applications pilot ports X and Y must be used




Flow rate [I/min]

Typical characteristic curves measured at 140 bar pilot pressure and a fluid viscosity of 32 mmz/s

Model . . . Type

Flow vs. signal curve
atApy = 5 bar per land

80 / 80
70 ;, ,./
Uy | / /
60 ; 60
B.Q / \/
50 . %,/ /
40 / X
/[
] A
30 // 30
/ ; )(
s
10 - ! 8
=
/
0 20 40 60 80 100
Signal for main line appl. [%]
100 80 60 40 20 0

Signal for by-pass line appl. [%]

Spools B and Q ~ critical lap,
linear characteristic

Spools U and V ~ critical lap,
curvilinear characteristic

Pressure step response

measured at valve mod.

D 656-...D20KB...3

with optimized PID pressure
fimiting controller

Operating pressute pp = 250 bar

Examples showing the effect
of valve flow setting and
entrapped fhad volume on
pressure control dynamics

D 656-...D....1

Step response

D 656-...D....3

S A & Iy
© v 'S R @
N @ S <
RS & TR
9 < /
j=) o
£, S
P 00 f @ 100
Q o
) 1]
75 / 75 //,
50 / 5 /
25—A oA
0 0
0 10 20 30 40 50 0 10 20 30 40 50
Time [ms] Time [ms]
Frequency response
o2 o2
. kel
9 O-Y—-—-— N g 9 0 — g a— -—-‘---—--—‘ \
§ . 2 \ \ ¥ ™ 4@ - 2 N ‘v
@ N N N \
T4 AN \\ - — § —4 \ L\ T ‘;
Z y|e10%y g = s dy @
S g ’ + % 0 8 B-s / ‘{90 8
£ ~30% £25%, A N 5 E 290% N\ J *25% Y 5
< .8 r !l 10 g < g R
AN 7 A% SR X PR =
/ R 50 © / y U 50 O
7 « v b 5]
/ 7| 4 V4 y 8
Vi 24 o g 7/ Rapx 08
z- & PR ©
5 10 & S A d 108
5 10 20 30 50 70 100 5 10 206 30 50 70 100
Frequency [Hz] Frequency [Hz}
Optimized and measured with Optimized and measured with
entrapped fluid volume 1000 cm?, entrapped fluid volume 1000 cm?,
valve flow command 80% of rated valve flow command 10/25/80% of rated
= 210 o210
8 ] =l 1 LT
fi & / 25 %
® 140 @ 140 i
- pos
% g [/ 7 oo
& 70 & 70 / T
e 10/25%
] S 0
g 40 BO 120 160 0 40 80 120G 160
Tine [ms] Tine [ms}
Optirmized for entrapped fluid volume of Optimized and measured with entrapped
1000 cm?, but measured with 5000 cm?, fluid volume of 5000 cm?,
valve flow command 80% of rated valve flow command 80% of rated
= 210 - g 210
é / ‘”“ gw o ‘
= % L %
® 140 : © 140 : :
& 70 e UL g 0 , YN
}/ AL . /~ Y \
R N h ‘g p
s 5 .
5 e o
& 100 200 300 400 O 100 200 300 400
Time [ms] Tune [ms}

@




Installation details

4 mounting bolts (not included)

M 6 x 55 DIN 912-103 with steel

M 6 x 60 DIN 912-109 with cast iron
(thread length of manifold 14 mm deep)
Required torque 13 Nm

|
"

0

w0 e

75

A~

3

153 .D656. D

S

! ! 4 5
Ly,
‘ o [ 1
v © =
™~ Ve b
= :
! , | I
- . 20
Name plate O-rings, included at delivery —
NBR: 5 x 45122-004 (1D 124 x & 1.8)
2 x 45122-011 {ID 156 x © 1,8)
FPM: 5 x 42082-004 (ID 124 x @ 1.8}
2 x 42082-011 (ID 15,6 x @ 1.8}
Electrical null adjust for pressure e
(Muttiturn potentiometer under screw plug)
{
\\ _— 315 Electrical nuli adjust for flow rate
| (Multiturn potentiometer under screw plug)
4 1125
\
!
\
LT T T T N, BT 1 o
\

10

g a«» et “Overall length 322
i 4 with 4-way version
£~ . 2 with integrated shuttle valve
3 Ky b
Air bleed screw
(use at first start up, reduced pressure)
LM ) 6
Optional
. p 12-pole connecior
o —
Conversion instruction
{ K B8 with internal or external
Pilotflow Setscrew bore Pilotflow Setscrew bore
supply 1 2 return 3 4
internal P closed open internal T closed opern
External X Spen closed External Y open closed




Mounting manifolds

A03230-001: 3- and 4-way, without X
A03230-002: 3- and 4-way, with X
With 3-way version

port B must be plugged

Position of X-port

according to 1SO 4401 acceptable

Mounting pattern to DIN 24340 / 1SO 4401
Form A 10 (Cetop 5) port dia 11 mm
Mounting surface flat within 0,02 mm
Average surface finish value Ra better than 1 um

102
96. 23
15 79 20
12.5 18
- | N K < s i
(7 5 " i (¢ AN
q | Q- g & x\‘ 5
& P * Y = i \.
R & O S I @
& mihn S o } = = m
b T8 == - ]
T 1 A i
- - é:____ g o3
- i
: 77 s 1% x !
@ & 5 = @ Y &)
—p o
11 & 10 1 58
32 L 16
167 35
27
373
54
AB88903-001: A88903-102: Mounting pattern to DIN 24340/1SO 4401
3- and 4-way, 2 tank poris 5-way Form A 10 (Cetop 5), port dia 115 mm
X and Y plugged P and T interchanged Mounting surface flat within 002 mm
AB88903-002: (see identification letters Average surface finish value Ra better than 1 um
3- and 4-way, 2 tank ports in brackets)
X and Y open
With 3-way version 715
port B must be plugged 685
102 - - B2
1s 79 20 105
1
125 wy o —-c-—@«* ﬂ 5
- = < B o i
@ s s .
=3 @2 | & < o R < ?
. F’Gg) . N - 1 154
vy T *+ w i ‘ol ‘ g
4 2 Xt adyia 5 RANE- vy v -+~
Or(P) I12(P) =t 1
b i V' oy e J—
| Ly 2 7/ g3
Q@ | O ° /L
s <
9'4 % 2 12
b :
32 IO S—
oY)
77
313
508
54
619
i Flusheng plates S .
Spare parts Accessories Pushog olstes 1+ 17171
Fiter glement ABTYYG- 100 (roprie - appes Matng connector ¥ T A P OB T, ¥
ABTSE9-200 (et-pipe) Waterproo! (IP 657 B46744004 (B pole)
O-rings tor Waterproo! (1P 65} B81087.007 {7 poe) B 46765.002
Filter AZS163-013-015 Waterprool [IP 65) B46746.012 (12 pole} e ’
Filtercover AZSIBI-ON 020
B 46265003

i




Beries
specification
Preseries
specification
Special

Signals Q and P-side

specification

Model designation

| assigned at the factory

| Factory identification

Rated flow

Qy (iimin) at Apy 5 bar per land
08 8 {only with linear characteristic)
20 20 - {only with.linear characteristic)
30 30
60 60
80 80

Pressure ranges

Rated pressure.  max. operating Non-
for 100% signal pressure linearity
{bar] [bar] %]
c 100 140 < 0,35
D 140 140 < 0,25
E 175 210 < 0,35
F 210 210 < 0,25
J 315 350 < 0,35
K 350 350 < 0,25
X Special version
Spool type
B 3way. P - A A-P T ~ critical lap,
linear characteristic
Pl 3way: P A A-P T ~ critical lap,
curvilinear characteristic
Q| Sway: P9 A P, P B AP T ~ critical lap,
{inear characteristic
Ui Sway: PP A P, 9 B AP T ~ critical tap,
curvilinear characteristic
V| 4way: P - A AP T ~ critical lap,

linear characteristic

P -P B 50% overlap,
tinear characteristic

B - T 30% underiap,
linear characteristic

Z 2x2way A-P Tand B9 T, 90% overlap,

finear characteristic
{by-pass mode only}

X | Special version

Q (6-pole) P (7-pole)
Command Command
and actual and actual
spool position |: ‘pressure value|
A0 10V 0.+ 10V
B 0.2 10mA | 0.4+ 10mA
Cl+4..+20mA | +4...+20mA

Connector 12-pole
0.k 10V 0..4+10V
0. 10mA | Q..+ 10mA
+4.. % 20mA [ +4.+20mA

nmo

Seal material

N NBR {Buna N} standard
' FPM (Viton) optional

E EPDM optional

Pilot connections and pressures
Press.[bar] Supply - Return
i A 1510210 internal  internal

B 1510210 external  external
1510 210 external internal
1510 210 internal - external

2510350 internal  internal
25to 350 external - external
2510 350 external . internal
2510350 internal - external

BrxXxa 0o

Spool position without
electrical supply

T A P T interconnected
P P -p A interconnected

Vaive version
Valve flow setting or pressure control

M | Valve in main line
Valve flow setting with pressure limiting
control
N | Valve in main line
K | Valve in main line
minimum pressure limitation control
C | Valve in by-pass line
A | 4-way valve with shuttle valve
{only with 12-pole connector D, E, 8)
O | without integrated pressure controller
S | only with pressure amplifier (no controller)

Pilot stage version

Pilot flow at px = 140 bar

1 | Nozzie-fiapper principle 1,15 Umin
3 | Jet-pipe principle 1,3 Umin

3 Genbbt - 027630 8
sgoidort 40






