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Rated flows 3,8 to 135 I/min
Operating pressures up to 210 (350) bar
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MOOG Proportional Control Valves

Series D631
Series D632
Series D632 HR version

MOOG proportional contral valves filf the
gap between the customary controi valves
and servovalves.

With this deveiopment in valves, it is
passible to obtain stepless proportional
controf at a price significantly less than that
of comparable units,

The proportionat vaives are basically
characterised by the famifiar “frictionless”
double-nozzle pilot stage employed i ali
MCOG servovaives. This pilot stage
overcomaes the problame of friction and
jamming typical of spool valves. In addition,
the drift and null shift problems associated
with unsymmetricat designs having a single
nozzle do not oceur.

The proportional valves have the same
feedback as MOOG servovaives. The
feedback arrangement, together with a dry
torque motor isolated trough a flexible
tube, results in reliability proven through
years of successful applications.

Description

MOQOG series D631 and D 632 proportiona.
valves consist of an eleciromagnetic torque
mator (direct-current, rotating-armature,
permanent-rmagret motor), a double-nozzle
pilet gtage and a spoot as the main stage,
An slectrical current in the torque motor
causes a proportional dispiacement of the
spoai In the second stage, resulting in a
proportional flow to the foad.

Torque Motor

The torque motor comprises coils, poig-
pieces, magnets and an armature. The
armature is combined with a flexure tube
which permits limited rotation, At the same
time the flexibie tube serves fo isolate fiuid
in the hydraulic part of the valve from the
electromagnetic part.

Pilot Stage

The flapper is fixed to the middte of the
armature, and passes down through the
flexure tube. A nozzie is located on either
side of the flapper. Movement of the
flapper changes the nozzie exit area. Qil at
pressure is supplied to the nozzles via a
fiter and a pair of fixed orifices. The
pressure difference resuiting fram the
movemeant of the flapper between the
rozzies acts on the ends of the spool.

Main Stage

The four-way spooi controls the flow from
the pressure port to one of the fwo controt
ports. At the same time the other controt
port is connected 1o the return port.
Through movement of the spool the flow
areas change and throttle the flow to the
load. When the dimensions of these areas
are varied, valves of differing rated flows
rasult.

Operation

An electrical current (input signal) into the
coils of the torgue motor resuits, according
to polarity, in either a clockwise or counter-
clockwige torque or the armature, This
torque displaces the flapper between the
pair of nozzles. Congequently the exit area
of one nozzle is increased, and that of the
other is decreased.

The resulting pressure difference acts on
the ends of the spool and causes a
displacement of it. A feedback wire fixed to
the armature engages in a slot In the spool,
and is bent by displacement of the spool.
Cisplacement of the spoot stops when the
feedback torque equais the electromagnetic
forque. In this condition, the armature-
flapper assembly becomes re-centred

(i. @ hydraulic batance). The spoo! remaing
at this position until the magnitude of the
electrical input signal changes. As a resuit,
spool displacement is directly proportiona

-~

to the etectrical input sigral into the torque

mator. The actual How from the valve &
load is degendent upon the pressure dr
across the vaive,

Mechanical Override

A mechanical override feature is available
as an optional addition. This is provided far
applications where standby opearation is
reduired in the avent of alectrical failura.
On valves with mechanical override, a
lever is located on the motor cap. Rotation
of this lever causes a force to be appiiad 1o
the flapper via springs. The force is
proportional to the angle of rotation of the
lever. and it acts to disptace the spool.

Conversion From Internal t
External Pressure Supply
The Pilot Stage

For many applications it is advantageous or
necessary to supply the pilot stage
separately with hydraulic fluig.

The series D831 praportionai vaives can
be supplied with optional internal or
external piiot stage supply. The required
configuration must be indicated when
ardering through the ordering information,
baciuse a subsequent conversion is
possiitie, !
The series D832 can be supplied wi
optional internal or external pilot stage
suppiy. The required configuration is
likewise indicated through the ordering
information. A subsequent conversion is,
however, accomplished simply on sita:

Remocve the filter cover. Insert an M8
screw into the filter end plate and use the
screw to pull out the filter. Withdraw the
screw, rotate the filler 180° about its
transverse axis and relocate it. Replace tha
filter cover,
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Design Features

International mounting dimensions — to DIN 24340
Al10and A25.

! driving forces on the spool - ensuring reliable

positioning of the spool.

Dry electrical torque motor — prevents contamination

of the magnets by particles carried In the fuid.

Simpie mechanical spool feedback — only one feed-

back wire without complex mechanisms.

Integrai pilot-stage filter {40 wm nominal, 75 L

absotute}, improves reliability.

Technical Data D631

Symmetrical construction — ensures minimum nuilshit!
resulting from changes in temperature and

pressure.

Mechanical null adjustment — permits convenient
adjustment of the system,

Low electrical power — (0,14 walt maximum) means
negligible ioading of the supply and increased reiiability
and life for electrical controllers.

Mechanical override — (optional addition) permits direct
operation of the pilot stage in case of an electrical failure.

D632

Rated flow
1 10 bar valve pressure drop

3,8-7,6=15,1-22,7-30,2/min (£ 10%)
{values are based on axis-cut spools,

19-38~76— 135 {/min (£ 15%)

and will be reduced according to the amount

of overlap)

Qverlap

Axis~cut (with linear signal-flow characteristic)
+10% {with linear signal-flow characteristic)

+15% with 19 and 38 I/min rated flow
+25% with 76 and 135 /min rated Sow

*+15% (with curvilinear signal-fiow characteristic)

Nutl flow at 70 bar < 1,3t0 2,3 Vmin according to rated flow, < 3/min
when axis —cut

Flow of pilot stage at 70 bar t /min 1V/min
Operating pressure mainstage

Standard version 15t0210har 15to280bar

High-pressure version 1510 350 har B

HR version - 350 210bar
Operating pressure pilot stage

Standard version 210 bar or 350 bar on request upto 280 bar

HR-versicn - upto 215 bar
Return pressure maximum 20% of operating pressure maximum 20% of operating pressure
Return pressure spikes upte 140 bar up to 140 bar
Threshoidat 140 bar <1% <3%
Hystaresis at 140 bar <5% <5%
Nuil bias < 3% <5%
Nuli shift

for 55° C change in temperature < 5% <5%
Temperature range —-20°Cto + 95°C -20°Cte + 85°C

Ltarnal leakage none aone
perating fluid minerai-based hydraulic mineral-based hydraulic oil,
oL 2,5°E{15¢5t)1 1o B6°E (4508 2,5°E(15¢cSH o 6°E {45 ¢S

Seal material Buna N (others on request) Buna N (others on request
System filter Full flow filter without bypass valve Fuil flow filter without bypass valve
Filter rating

~ minimurn {for operation)
-- recommended (for long life}
instaliation options

25 pm absolute (825 = 75)
15 pm absolute (8:5 2 75} or better
any position, stationary or movable

25 m absolute {85 = 75)
18 pm absoiute (815 = 75) or better
any position, stationary or movable

Weight . 2.2kg 10kg
Degree of protection (LHN 40050) P65 P65
Nuif setting
increase in flow from port A
when rotating null adjust screw clockwise counterclockwise
Electrical connection Parailel connection Series connection Single coils
4
Total resistance +10% (at26°C)  14.0 56 ) 280
Rated current £ 100 mA *50mA =100 mA
Voitage for rated cutrent + 14V = +28Y = +28v=
.ductance 0,2 Henry 0.8 Henry 0,25 Henry
“ated electrical power 0,14 watt 3,14 watt | 0,28 watt

red and white {+)
green and black (-}

Valve conneciions for flow
outofport A

white {+), green [~}
ofred{+), black {—}

green (—}, red{+)
white and biack cocnnected




Flow curves
D631
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Rated flow

The values of rated flow given on page 3 are for axis-cut valvas
at 100% etectrical input signal and 10 bar vaive prassure drop,
For valves series D831 wi oveﬂ%g the rated flow is reduced ac-
cording to the amount of overiap, The actual flow depends on the
electrical input signal and the valve pressure drop, the valve
pressure drop pv being the difference Detween the net oper-
ating pressure (supply pressure ps minus return pressure pr)
and the load pressure drop pt.
Pv = (ps —pR) —~
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For different values of vaive pressure drop, the two diagramas
below show the values of full flow. These values may be deter-
mined by the quadratic refationship for a sharp-edged orifice:

Aps
&P

where Q2 denotas the spacific value of rated flow QN of the pra-
portional valve chosen, Apz the rated valve pressure drop

{4 p2 = 10 bar), and Ap+ the value of valve pressure drop pv
derived from the equation given.
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The following diagrams show typical step responses, which
depend upon the operating pressure and the magnitude of the
square—wave electrical input signat,
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Frequency response

The diagrams below show the typical
frequency response of the vaives to a
sinusoidal input signal, for an operating
pressurs of 140 bar.
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Series D631

Mounting pattern to DIN 24340 form A10

Mounting surface flat to within 0,02 mm average.
Surface finish value Ra better than 1 wm. 2,._1

Torgue on screw fasteners M8 DIN 912 according to "

ciass, thus: 8.8 1,0 daNm (~kpm) | |

10.9 1,4 daNm {~kpm) i
12.9 1,7 daNm {~kpm} ! |
o N ‘2 !
L l

[~ |

[ gle %

X ,4/ 38— \-m \p

Opticnal ..10%
i o, @
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28
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Mechanical override (optional)

o

125 #T——E‘,S ‘« 8 "
: 4 PG2 ~ cable gcrew fitting
7 WC___I * 1 f;; e to DIN 64320
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1N L |
" i ir:! " -—J-H .
CloIF | '* T E 1l,f.«lm .
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Connection to DIN 43650 Connector MS3102E-145-2P
{oniy with internal pareiel connection)




Series D632

~ . .

. ? . Mounting pattern to DIN 24340 form A25
-
Mounting surface fiat to within 0,02 mm average
_ surface finish value Ra better than 1 um.
- t
i | i Tarque on screw fasteners M 12 DIN $12 according
i " to class, 8.8 5,5 daNm (~kpm).
,F %6
i 7 | ¥ Note: ]
i for separate supply of the pilot stage port Y must be
’ used.
ML
PGS — s L }
cable screw 40T 8 "% Mechanical override {optional)
!% . fitting to 21 X
DINB4320 [ o - ;
Feow, forcable  \TRTHE 777 _;1‘
dia §--8 mm) s H : r
= ; !
icrew fitting
64320 ' 1
-8 mm}
N -
w2 o]
x
}
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8 ag E" E
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% 11l | LITTT1]
& T & 0 M
L—ﬂl‘;l""!.‘a] RIOmax.
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s Optional connector versions
;‘ e
:
P | [IIT]
e |
H i
. Ll :
v Ei’s"cl BLf = 15— 5O
S-2F i Connection to DIN 43650 Conngctor MS 31026 - 145—2P
! {only with internaf parailet connection)




Ordering Information

/

Model No. Type designation
DE3X - 0K X X XXX XS50X N
Mounting l;'ﬂot stage supply
16 DIN 2434ﬁ| . intarnal (standard)
E | external (via fifth-port X on D631)
1 1 Form A0 (via port Y on D632)
2 Form A 25
Seal material
N [BunaN
Maods! designation
(assigned at the factory and {others on raquest) @
goniaing all specifications)
Electrical Connection
i Mating connector* Connection o Mechanical
l Factory identification {standard) 3102E-148-2P DIN 43650 * Qvarride
2 | 0 l 3 | without
7 5 8 with
Type designation *PG 3 - cable screw fitting * = Only with internal paraliel connection
P | D631and D632
LH..DE32HA versien
Flow curves l
Cyfinder *For valves with overtap the
Rated Flow {/min} connection Ratedflow | rated flowisreduced accore
at g valve pressure drop of closed | open {H/min} to the amount of overlap
10 bar 70 bar O - 3,81030.2 | Lnearnuilcut
oig 318 10 pex ) - 3,8t030.2 | Linear £10% overlap™
020 7:3 40 R T 15,11030.2 | Curvilinear £ 15% avertap”
D&31 | 040 15,1 40 E - 19and 38 | Linear£15% overlap
080 227 60 D832 ¢ - 76ang 138 +£35% overlap
080 30,2 80 R T 19ar- 38 | Curvilinear +15% overlap
050 19 50 s u 76an:. '35 +25% ovearlap
D632 | 100 38 100
78 200
ﬁ 135 380 Maximum oparating pressure :
F 210 bar {standard for 3631 and D 832 HR version}
H 280 bar (standard for D632) P |
\ K | 350 bar (only for D&31) 1
Accessories Da3t pe3z
Flushing block 78048002 768047
Mating connector for MS-connector 76197002 76197002
Replacement Deas D832
parts Filter with O-ring 58746003040 A 25239
Fiitar for nozzie biock (2 <) —m 57106001
O-rings for ports
P~T{R}~A-B 66117-012-020 66117-026--020
X 66117004020 —
Y — 86117-012-020
Pars for extermnal pllot supply
internal hexagon screw 66098-040-006 —
seal ring 76425040 —

MOOG Controls Lid. Ashehurch, Tewkesbuw Glos. GL20 8NA, ENGLAND. TEL. (0684) 296600 TELEX 43229 M O o G
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