Because in high flow applications,
integrated electronics ensure
the most cost effective solution.

PROPORTIONAL CONTROL VALVES
NMOOG




Valve flow rate Q, (I/min)

Moog Proportional Control Valves, Series D640
with Electrical Feedback and Integrated Electronics

Series D640 proportional control valves are 2-way, 3- Block diagram of main spool position loop
way, or 4-way throttle valves for large flows at low valve Béaticn
i}
pressure drop. The valves are suitable for electrohy- control Pilot Main
amplifier valve spool

draulic position, velocity, pressure, or force control sys-
tems.

The main spool is driven either by a single-stage
or a two-stage pilot valve. A noncontacting electrical
position transducer measures the position of the main

Spool position
spool. The position control loop around the main stage ki
with spool position transducer and pilot valve is closed Flow rate Setpoﬁm L?;Ipsoss“i‘t?o”ns\?()‘ﬁ%“; Bcs
by built-in electronics. (See last page for detailed illus- Main spool displacement X"
tration.)
Principle of Operation
Limit curve given An eleptricai command signal.(.setpoi.nt U0$) is supplied
2{;‘3‘:::"}:‘-;{”5 to the integrated control amplifier which drives the pilot
Rated flow Qy at Apy = 10 bar PT.AB valve. The flow from the pilot valve moves the main
4000 11 -D&g,-{ spool. The position transducer measures the position
e e, g‘/-’ A | of the main spool (actual value U, ) and produces a feed-
el . . ope
we > pect back voltage which is fed back to the control amplifier
{1 | and compared with the command voltage. The control
..e,:"“ —1 B e s . : :
o w““ﬁ L ! amplifier drives the pilot valve until command voltage
80 -~ oBA2 and feedback voltage are equal. Thus, the position of
w00 F— a@/u?:.“, =t - o the main spool is proportional to the electrical command
0 /I = f signal. To simplify matters, the spool position command
n :
20 )360/“@/ W::ggg is taken as the flow rate command. The actual flow Q,
— P> ﬁ«ﬁ?ﬁ depends on the electrical command U and the valve
. = DA oot P2 pressure drop Ap,.
; iz T | EH e
= T AISY .
p = i fﬁ? g For different values of valve pressure drop, the flow may
3 g Uit ] Aiso® be determined by the square root function for a sharp-
%0 ] o y q p
an 1 o .
. =i «s,mff‘ = N edged orifice:
e L+ Oﬁml‘s Ap
10 3“‘“‘“ ad <o Q — Q .
— X N Ap
8 = — <02 N
. &\J(.“\‘J/ e 056{\|
M 411 2t
: B Nvawe ::ess::e ;‘o:‘;;” a[;:]‘” where Q, is the rated flow, Ap,, the rated valve pressure
Apy :
drop and Ap, the actual valve pressure drop. The flow
Valve Flow Diagram value Q, calculated in this way should result in an aver-
:;L‘;fg‘“[‘] g"{;o;":;ﬁ;“;:o‘:"'“ age flow velocity of no more than 30 m/s in ports P,A,B,T.
o it . . .
stroke) as a function of the The next larger valve size should be chosen if a higher
valve pressure drop. This flow velocity results.

maximum valve flow is
increased slightly in valves
with axis cut null condition.
Refer to the flow characteris-
tics in the data sheets.
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D642 Series Proportional Control Valves
with Integrated Electronics

The D642 Series proportional valves are 2-way, 3-way,
or 4-way throttle valves for large flows at low valve
pressure drop.

4-WAY 2X2-WAY 3-WAY
| PROPORTIONAL VALVE PROPORTIONAL VALVE | PROPORTIONAL VALVE

Specifications:

Port Size: dia 18mm
Valve Body Design: 5 chamber version

Rated Flow: (+10%) Rated Flow 160 I/min (Ap, = 10 bar)

at 10 bar valve Operating Pressure up to 350 bar
pressure drop
[I/min] 160 160 160
Valve Version: 2-stage 2-stage 3-stage STEP RESPONSE STEP RESPONSE
. " . . with pilot valve DO61-601 with pilot valve D061-601 & stub shafts
Spool Configuration:  Standard with stub  Standard # 100 o - =100 T
_ shafts : s, & 2 S g’/ N
Pilot Valve: D061 D061 D076 75 7 . 75 7
Main Spool Stroke: +4mm +4mm +4mm // /|
. . 50 50
Main Spool Drive Area: 7.1cm? 2cm? 7.1cm? // /
Response Time: 2 _z; . x;
for 0 to 100% stroke* 120ms 35ms 16ms / /
* [o,
Threshold” [%)] <0.25 <0.4 <0.3 Yo w w e wm m Yo 0w % @ %
Hysteresis* [%)] <1 <15 <1 Tire (ms) Time (ms)
. STEP RESPONSE FLOW CHARACTERISTIC
Null Shlﬂ_: for AT=55°C <1.5% <1.5% <2% with pilot valve DO76-039 at Ap = 5 bar per metering land
. * = 100 T £ 200
Null Flow: *max. g' s/s :;5 £ PAAPIEANT BOT
(axis cut version) [/min] 4.5 4.5 4.0 G o ;;j;& E o | sooo - —
Pilot Valve Qil Flow: , / IT:S; overlap '/’ 7
. * . . s
at 100% step input* [/min] 3 3 20 . 1/, g 120 | g S
Mass: [kg] 11.0 11.0 11.5 /// spprox. axis eu| /) /
curvilinear 1’ 7
. “ &0 Y 7 /
* at 140 bar pilot pressure s /
or operating pressure 0 0 /, Spool V|
0 5 10 15 20 25 ‘, £20% overiap
Time (ms) -‘/f curvilinear
L= |
0 40 60 80 100
Spoal stroke (%)
FREQUENCY RESPONSE FREQUENCY RESPONSE FREQUENCY RESPONSE
231 140 bar pilot pressure or operating pressure 2a| 140 bar pilot pressure or operating pressure 2 at 140 bar pilot pressure or operating pressure
gt =+ &t
20 20 2 0
2 N B E RN
RN N RN NEN § 2 \; N
£ 2 \ S 1
g : e T A / 7 \ £ A 7.
g ,/ N w4 . w6 90% es%-’-‘:‘m}.é -90
\| [/ \ e IEGRZS \ |/
4 - 1 70 & 8 + 05 B 4 A 70 =
30%\ 25% {105 * g / \\ \ 8 VL N
1 N7 7 g 7 &/ g /',, V|08
\ @ /] ! = ] =
PE=: og P 54 i we Pz g
=t 1] -10§ = = 10% — .10%
1 2 345710 23 5 - 5 10 1520 30 5 70 100 5 10 15 20 30 50 70 100
Fraquency (Hz) Frequency (Hz) Frequency (Hz)

m



Notes:

Replaceable Filter Element:
for pilot valve D061: B40414-1
for pilot valve DO76: 14417-1

Flushing Plate:

2 mounting bolts M 6 x 40
DIN 912-10.9,

tightening torque 13 Nm
(only necessary for operating
pressure above 210 bar)

4 mounting bolts M 10 x 45
DIN 912-10.9,
tightening torque 65 Nm

=

l

D642

A72037-1 (not included at delivery)
. - a5
Mounting Manifold A03239-001: b > -
dimensions to DIN 24340 B T Y ol —
Form A 16, (|SO 4401 -AD‘07-4-A) < a7 > connector:
port NG 19, mounting surface flat To‘f;';f;‘ ;
within 0.02 mm, average finish value : [a1 delivery]e
Ra better than 1um |
n —— }
I I A : i [aa] | m Nare plate |
E f | il il \ -
I | |
b St , z B o1 ; ;
— =
'y s i
= Bl | N ' /
) — 5§ N R [V
If pilot ports (X,Y) are not used, I s : Tl o _f_
i : - AL i - Electrical null adjustment:
they_must be plugged in mounting O-ings included ooy ’ P S _m;ease out of port A
manifold. > 185 »  at delivery ! ---440255 S S when potentiometer tumed in
’lq 140 »1 ; ;:213;23; [ - counter clock\_uise direction
Ayl 18 F 08 > -« > (4 turn potentiometer under
| screw plug)
@St ped
et Fcy
- — | o4 L]
s 1] Tali]
TEEL L A (B Y " +;}..! T gmzﬂ:e'
Yv | _ o S— H 3
e ||| [T
J- t \ l | & e v e | : i
bts;-d*‘ ‘ ol le® u | o
.-q- 50 ‘:J J i;:.‘m |-1—
| i 6 e
: < Py

Electrical Connection:

Valves with voltage command

Conversion Instructions for main stage

The supply and return connections to the pilot valve may
Standard . .
be either internally or externally connected as follows:
o T_ Section A-B B l¢—p 0 Section C-D
' —m= ) 15V ' T
. B!
—-C:i—-rs\l.; } Supply ! - ag@ Eﬁ“1
T --Nu
Re>50KQ [ D! ) @ Set sorew
O TE T, ) Gommandsigna ©0 00
— &> Sm_lpos'lion $¢9$¢ 5
: I:_ : U L] poo ! - ‘ B
LA RTI g earfl|
- Set screw
A—PC M12x15
Pilot supply Set screw Set screw Pilot return Set screw Set screw
via location 1 location 2 via location3 ° location 4
internal P closed open internal T open closed
external X open closed external Y closed open

NMOOC

Moog Controls Inc.  East Aurora, NY 14052-3300 e 716/655-3000  FAX 716/655-1803

Specifications subject to change.

DE42-694
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D643 Series Proportional Control Valves
with Integrated Electronics

The D643 Series proportional valves are 2-way, 3-way,
or 4-way throttle valves for large flows at low valve
pressure drop.

3-WAY
PROPORTIONAL VALVE

FROPORTIONAL VALVE PROPORTIONAL VALVE

Specifications:

Port Size: dia 26mm
Valve Body Design: 5 chamber version
Rated Flow: (+10%)

at 10 bar valve Rated Flow 300 I/min (Ap, = 10 bar)
pressure drop Operating Pressure up to 350 bar
[I/min] 300 300 300
Valve Version: 2-stage 2-stage  3-stage STEP RESPONSE STEP RESPONSE
Spool Configuration:  Standard with stub  Standard with pilot valve D0O61-601 with pilot valve D061-601 & stub shafts
shafts & 100 A » F 100 L~
. : S 2 I
Pilot Valve: D061 D061 D076 - VL : - D . ol
. . -
Main Spool Stroke: +5mm +5mm +5mm // ///
Main Spool Drive Area: 7.9cm?  2cm? 7.9cm? 50 /’ - 5 Y %
Response Time: M d N / ’
for 0 to 100% stroke* 170ms  45ms 18ms A /9
* [0, 0 0
Thresholf! [%)] <0.25 <0.4 <0.3 = N N
HyStETESI-'?o’t [01{3] <1 <1.5 <1 Time (ms) Time (ms)
Null Shift: for AT=55°C <1.5% <1.5% <2% STEP RESPONSE FREQUENCY RESPONSE
with pilot valve DO76-039 at 140 bar pilot pressure or operating pressure
Null Flow: *max. = 100 WAy~ g+2
(axis cut version) [I/min] 4.5 45 4.0 ] ;’s"/ 7 ,‘3\3"’3 20—y
Pilot Valve Oil Flow: 2 Vi /—7 § 2 \\ k. WA
at 100% step input* [I/min] 3 3 20 . D 4 £ Y : YANEE 110
. iy A
Mass: [kg] 17.0 17.0 17,5 / s o £t o
% 074 8 v 70§
* at 140 bar pilot pressure o / A _WE
. / /‘ =
or operating pressure 0 ) - o
0 5 0 15 20 2 PR g
FLOW CHARACTERISTIC Time (ms) L=t -
at Ap = 5 bar per metering land q e 716 20350
= T T T Frequency (Hz)
£ POAPIBAITEST FREQUENCY RESPONSE FREQUENCY RESPONSE
E’ 300 b Spaal v Rl\\_“ - P at 140 bar pilot p or op gp S at 140 bar pilot pressure or operating pressure
= FoX. axi '7;_’ m‘;’ ¢ g *
20| convinoar “\7"’ /1 g0 go ~J o~
Spool-G_ | /, / / ) \\ \ g2 N 1T \
20 f 220 OVeN'p £ AN A £ 4 N[N
150 J / 6 \“90% / 2 m", v 0% 90 6 ey N :o /\. X QOH
/i / 8 L Vnf S |
100 e g /{ ' g / 4 g ¥ g
fov ammmn /12 "
50 ;”" 120‘}1? averlap | / ‘/ 4 30 g /f e 30 g
4_/’ /} / _junnlme|ar / = ; &" A » a&';'
20 4 60 80 100 5 10 15 20 a0 50 70 100 5 0 15 20 0 50 70 100

Spool stroke (%) Fraquency (Hz) Frequency {Hz)




Notes:

Replaceable Filter Element:
for pilot valve D061: B40411
for pilot valve D076: 14417-1

Flushing Plate:
A72017-1

e 95 —

190

e == 2

p— 165 ——

354

p———— 137

Mounting Manifold A26782-006:

dimensions to DIN 24340

Form A 25, (ISO 4401-AE-08-4-A)

port NG 26,

mounting surface flat within
0.02 mm, surface finish value
Ra better than 1um

If pilot ports (X,Y) are not used,

they must be plugged

in mounting manifold. *~

"
|
‘

- 745
> 15 e
—M?sd—

| P

Electrical Connection:

Valves with voltage command
Standard

i L— +15V
\— —15V » Supply

T

l
It

|
[— s —

-

— 1127 —M™

“100.8 —

Electrical connector 76197-004
(notincluded at delivery)

D643

224

129

163

B4

O-rings included
at delivery

4% 45122-034
2 X 45122-101

T Version with

Series D076
Pilot valve

Conversion Instructions for main stage
The supply and return connections to the pilot valve may
be either internally or externally connected as follows:

.\\\\\\\
L

2 Setscrew "o NPTF

. vy
L L__Cl “-’—Eﬁ———
L1 T ..
- :} —
a2 ey

A
25
C -i\ ?ll
Re > 50 KL.!__F:}_J_N"“ P
= P |y } Command signal
______ Eiy] 4 Yas 0..+10V
P ™ rar
4 U Spool position Set screw Vs NPTF
RI 1nim _____ _é- H } output
Pilot supply Set screw Pilot return Set screw
aaVlgee o - location 1 via 5 location 2
internal P open internal T open
external X closed external Y closed

NMOOGCG

Specifications subject to change.

Moog Controls Inc. e East Aurora, NY 14052-3300 e 716/655-3000 ¢ FAX 716/655-1803

DE43-694
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D644 Series Proportional Control Valves
with Integrated Electronics

The D644 Series proportional valves are 2-way, 3-way,
or 4-way throttle valves for large flows at low valve

pressure drop.
_ Al |B _ B _ A
v 1 N u ’ e T
4-WAY 2X2-WAY 3-WAY
PROPORTIONAL VALVE PROPORTIONAL VALVE | PROPORTIONAL VALVE

Specifications:

Port Size: dia 32mm

Valve Body Design: 4 chamber version

Rated Flow: (+10%)

at 10 bar valve

pressure drop

[I/min] 600 PRBRAMT 600 PRBRANT
340 PRARBIT 340 PRARBHKT

Rated Flow 600 (340) I/min (Ap, = 10 bar)

Valve Version: 2-Stage 3-Stage Operating Pressure up to 350 bar
fo]
Spool Configuration:  with stub Standard
shafts
Pilot Valve: D061 D076
Main Spool Stroke: +7mm +7mm
Main Spool Drive Area: 2cm? 10.75cm?
Response Time: STEP RESPONSE STEP RESPONSE
for 0 to 100% stroke* 70ms 25ms with pilot valve D061-601 w0 with pilot valve DO76-039
g 10 = ] £ N ;
Threshold* [%] <0.4 <03 Z a%‘le 7] 5 ;7[' o &
Hysteresis* [%] <1.5 <1 g /’b A £ &Y /*,
Null Shift: for AT=55°C <1.5% <2% / e // .
.k 50 / / 50 ‘
Null Flow: *max. 4V V%
(axis cut version) [I/min] 5.0 45 / ‘/
. . 25 2
Pilot Valve Qil Flow: V2 iy
at 100% step input* [I/min] 3 20 ol £ o
Mass: [kg] 135 14 0 20 4 60 agim fr;g? 0 0 e k) 4$_me {m;’?
* at 140 bar pilot pressure Ft'-c“’ %"b““ACTEH'S_"lcl ; FREQUENCY RESPONSE FREQUENCY RESPONSE
or nperating pressure - b atAp = | ar per Imelerlng an ) = at 140 bar pilot pressure or operating pressure _ h-m 140 bar pilot p or g pi
= - =
5 PRAPRE AMT .,/’ % 0 g 3
§ 500 f .4 4 3 . P ; N
Spoal *G" / ’ 2% X ) = A
+20% overlap R g 4 \ . 110 f;; \ \
linear < p -4
400 At i = g0% N 25%,\ 10%
ol 7 5 NNAHEN Py X s\l o |
approx. axis cut /! BT P / \‘ fr\ .;.rg“_"h' ) / , .\ ?075
300 }— curvilinear R o= 0% ) j.! o5 ho % )/ \ /f v\ %
/ "; - 10 / s F 508 / £ i 508
200 /‘/ i / / . /' 3{]%’ r— < = 30?
S e r .- a / - 3
' =ttt -mg e = 10d
100 o Spo0l v 1 2 345710 2@ 5 - 5 W 52 @ % 0 0
,/ 7 +20% overiap Frequency (Hz) Frequency (Hz)
/’ curvilinear
0 2 4 60 80 10
Spool stroke (35)

T e e B e D e B e A S e P e e o]



Notes:

Replaceable Filter Element:
for pilot valve D061: B40414-1
for pilot valve D076: 14417-1

Flushing Plate:
A72017-1

Mounting Manifold A25855-009:
dimensions to DIN 24340
Form A 25, (ISO 4401-AE-08-4-A)
port NG 32,
mounting surface flat

within 0.02 mm, =

average surface finish value
Ra better than 1um

If pilot ports (X,Y) are not used,
they must be plugged in mounting
manifold.

I; _____________ .

D644

[ 114 ——

™~ & mountin bolts M 12 x50

DIN 912-1
tightening tarque 110 Nm
{rot included at delivery)

R e I L I I

Series D076 = 3 N
Pilot Valve

Electrical connector: 76197-004

s i (not included at delivery) y
| 1 Series DOG1
= Pilot valve
a |

= T — [E
i l ;

5-_ A

Electrical null adjustment: i I
Flow will increase out of port A
d

&
¢

when potentiometer turned in B Hi:
counter clockwise direction Ll B
(4 tumn patentiometer under *
screw plug) £ : A | r
- 205 > ) ’-'fe,u% o
- fings included
- 181 > i ~ o3 - 213 at delives

4 x45122-113
03 — 5B L] 2 x 45122-195

- 254 |< — 1302 ——— —>-|

968
-

Y

©n © AT Al ,
RanNvan b i x B
N —c -

5]
4.
. TI —P

{19 g
— 75 -

Electrical Connection:
Valves with voltage command

’ .

A T\B €3 1 A ;_
N\ i -y

@?T A I | __

sl | bis] UL el o Il

234 |

—d - P — 020 4—
- 532
< mm >
- 95 b-.|
10—
— 1127 — ]

Conversion Instructions for main stage

Standard The supply and return connections to the pilot valve may
e be either internally or externally connected as follows:
! AL
: _?: — 1SV Set screw s 4 Set screw s NPTF
—Ti— -15V } Supply NPTF =
' = O-— L Null
Fle >0 Ku—ii}—u Command signal
Do iyt —os 0...+10V = B
h _—l:l--—-:-i)- Spool position
ook STT00 ) uput
Set
@ Sf;inPTF 1 2 Set screw M 6
Pilot supply Set screw Set screw Pilot return Set screw Set screw
via location 1 location 2 via location 3 location 4
internal P closed open internal T closed open
external X open closed external Y open closed

Specifications subject to change.

NMOOGCG

DE44-694

Moog Controls Inc. e East Aurora, NY 14052-3300 e 716/655-3000 ¢ FAX 716/655-1803
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D645 Series Proportional Control Valves

‘ : =
with Integrated Electronics
The D645 Series proportional valves are 2-way, 3-way,

or 4-way throttle valves for large flows at low valve
pressure drop.

e

4-WAY 2X2-WAY 3-WAY
PROPORTIONAL VALVE PROPORTIONAL VALVE | PROPORTIONAL VALVE

Specifications: e
Port Size: dia 50mm '
Valve Body Design: 5 chamber version Rated Flow 1500 (1300) l/min (Ap,,= 10 bar)
Rated Flow: (+10%) Operating Pressure up to 350 bar
at 10 bar valve pressure
drop [I/min] 1500 PPBRART 1500 PRBRART 1500 PRBRANT
1300 PRARBRT 1300 PRARBRT 1300 PRARBHT
. STEP RESPONSE STEP RESPONSE
Valve Version: 3-stage 3-stage 3-stage with pilot valve D631 ) with pilot valve DO76 .
. — 100 + | — T
Spool Configuration: ~ Standard Standard Stub shatfts < Lg} Q@/‘«//‘Q@/ y o
Pilot Valve: D631-3 D076 D076 2 15 iy , =
Main Spool Stroke: ~ +8mm +8mm +8mm ) ' i d
Main Spool Drive Area: 33.2cm? 33.2cm? 9.6cm? 0 A7
Response Time: , //'
for 8 to 100% stroke* 35ms 30ms 18ms V
Threshold™ [%] <0.3 <04 <0.3 0
. 0 10 20 a0 40 50 0 40 50
Hysteresis* [%] <1 . <1 <1 Time (ms) Time (ms)
. Y Y STEP RESPONS SE
Null Shift: for AT=55°C <2% <2% <2% with pilot valve DOE'G and stub shafts :lF:EI?bL:rE:E:pzsssu’:eoz operating pressure
. ® — {4/ 4 .
Nu!i Flow: max. g1 N g/“‘h g+
(axis cut version) [I/min] 7 7 7 g SLL? IS 2 0 .
Pilot Valve Oil Flow: & P17 22 \\1 <
at 100% step input* [I/min] 55 55 33 - / g4 10
; ] V)
Mass: [kg] 70 69.5 69.5 /,,’" S / \\ Lo
25 <3 : 708
“at 140 bar pilot pressure FLOW CHARACTERISTIC / 9% [4B5% | fa0% g
. at Ap = 5 bar per metering land -10 Y aur 50
or operating pressure — 100 0 /, 2
£ o1 20 30 40 50 P e &
£ Time (ms) T 10%
3 1400 108
= 1 2 3 457 10 20 304050
SN (/ FREQUENCY RESPONSE FREQUENCY RESPONSE
1200 T'“ /// z — @140 bar pilot pressure or op ap __at 140 bar pilot pressure or operating p
3 E+ %-u
. V-7 - = =
Spoal Y / g 0 = 20 ~
000 [T approx. axis cut [ ~ -
' ctl::rpvilinear // / BT § 2 A \\ \ % 2|
- . A 3 s v
800 \ A %:, 4 I \ A - 110__%1 /\ . ,_\:.110
771 AR 3 DA
f [oee 1 & [IREE e [ N8
£00 / / 0% ovstep—| < 8 [ 4 -;ﬂ}gw “o0nf s2) L a10% 'm?
" / ] -10 :50%) 125/"&:/—7— +10%{-508 l _’ -SD%’,
1AL LT 1] BEe% g A s
200 / e B ] of = %
/1 | 1ea] T2 3457 10 20 304050 5 10 15 20 30 4050 70 100
| | ] Frequency (Hz) Frequency (Hz)
Y

Qs 20 40 60 80 100
Spool stroke (%)

e R R B Y e T e 0 e e T S T R e S A s



Notes:

Mounting Manifold A25856-001:
dimensions to DIN 24340
Form A 32, (ISO 4401-AF-10-4-A)
port NG 40,
(up to max. 1400 I/min):
mounting surface flat
within 0.02mm,
surface finish value
Ra better than 1um

If pilot ports (X,Y) are not used,
they must be plugged in mounting
manifold.

Electrical Connection:
Valves with voltage command

D645

6 mounting bolts M 20 x 85
DIN 912-10.9
tightening torque 520 Nm oy
(not included at delivery)
Series D076 [ 52 b ——— & ———— "l 6 o
i -+ -
Pilot Valve
=l
Electrical i
connector: 3
TE197-004 ':
(not included
~ —, at delivery)
Name plate / \
14 f ( N
Electrical null adjustment:
Flow will increase out of port A
when potentiometer turned in
counter clockwise direction
(4 turn potentiometer under
screw plug)
L
T
> 1 N Q-rings included
0224 at delivery
.m. - 4 X 45122-035
2 X 45122-008
O3 -
J -w‘ ?
3 Cc
2 o4
g S Sk 120 p
N | " T . : + -
g l ¥ = [ 75
orlee, ik =t
Z, 5 v YY" .]. "_; )
Kl | G1 172
4“ bl I —p -PI o
t— 762 — o5t —’w?a
r 825
143 ——
- 1478 ]
4 ————— 1663 — »>|

Conversion Instructions for main stage

Standard The supply and return connections to the pilot valve may
s be either internally or externally connected as follows:
E —= > — +15V
: —=>1— -15v p Supply
: 'E}—J—Null
e >80Ka 121 Command signal
[ £ 2] | Yas 0..+10V Set screw Set screw '/1s NPTF
p nees T e (remove and install
' i s ota i v } Spool position with magnetic
V= : u hexagon socket
............. = output wrench)

Pilot supply Set screw Set screw Pilot return Set screw Set screw

via location 1 location 2 : via location 3 location 4
internal P closed open internal T closed open
external X open closed external Y open closed

Moog Controls Inc. ® East Aurora, NY 14052-3300 e 716/655-3000 e FAX 716/655-1803

Specifications subject to change.

NMOOGC

D645-594



Proportional Valve - 2 Stage Version

Robust, contamination
insensitive pilot stage.
Reliability proven in
thousands of applications.

Low, constant internal
leakage flow through pilot
stage. No power consuming
pressure reducing valve
needed.

Low electrical power.
Current consumption of the
complete valve 200mA max.

Absolute separation between hydraulic fluid and
electromagnetic portions of valve.

Single-stage The nozzle-flapper system gives
pilot valve e — high spool driving forces, thus

(] — 4 ensuring reliable spool

JRL L ’ movement.

q "‘1 P u
Nozzles i N [l ML e

-

! 3 B Spool position

i 7 ',—"-‘;‘ transducer (LVDT)
Main stage A SEaa i e =y
Main spool ::
Long-stroke, |-— -
fast valve \ &‘“ :

i i \

Inlet orifices

P A T B

Proportional valves with high
resolution and low hysteresis
due to electronic position
control of the main spool.

Proportional Valve - 3 Stage Version

This version must be used
when the response time of a
2-stage valve that has large
main spool strokes is not
sufficient for the application.

In comparison with a single-
stage pilot valve, a 2-stage
pilot valve provides consider-
ably more flow to move the
main spool.

Position
control
amplifier

Oscillator -
Demodulator

Valve with integrated
electronics, completely
assembled, preset and
tested as a unit.

2-stage pilot valve

Pilot spool

Main stage

Main spool

+1-U,

T




Technical Data

Hydraulic Characteristics

Operating pressure range:
Main stage
Pilot valve

Max return port pressure
atport T:
external pilot return

(NOT for stubshaft version)
internal pilot return or

portY

(NOT for stubshaft version)
for stubshaft version

with internal

or external pilot return

Seal material
Temperature range
Operating fluid

Degree of protection
Installation options

System filter
Pilot valve

Main stage

Filter rating

Main stage and pilot valve -
for normal operation
for long life

Ordering Information

Model number

D642 — XXX
D643 — XXX
D644 — XXX
D645 — XXX

Model designation
(assigned at the factory;
includes all specifications)

Up to 350 bar
15 to 210 bar (standard)
Pressures up to 350 bar
upon request

350 bar

20% of pilot pressure
spikes up to 140 bar acceptable
with DO76: up to 210 bar

20% of pilot pressure
Buna N (others upon request)
-20 to +80°C

mineral based hydraulic olil,
viscosity 15 to 45 mm?/s (cSt)

IP 65 (with mating connector)
Any position, fixed or movable

High pressure filter - without bypass,
but with dirt alarm - mounted in the

main flow and if possible, directly

upstream of the proportional valve.

High pressure filter as for the pilot

stage. Depending upon the system
return line or bypass, filtration may

be required.

B,, = 75 (25 um absolute)

B,s 2 75 (15 um absolute) or better

Type designation

X X 02 KX X
X X 03 KX X
X X 04 KX X
X X 12 KX X

| Factory identification

Main spool configuration
P standard spool
H spool with stub shafts

Spool version - Main stage

G  +20% overlap, linear

P 3-way version, axis cut
curvilinear P M A AT

+20% overlap, curvilinear
approx. axis cut, curvilinear
special spools upon request

40% overlap, linear P ¥ B, B# T

XX XX

Electrical Characteristics

Supply voltage
Current consumption

+15V + 3%
+ 200 mA maximum

Valves with voltage command - Standard

—-?:)-— +15V }
— = 2+— -15V Supply
—— = -1 Null

[l ?')-—lu— } Command signal

e - Uas 0. +10V"
—t- "y u .
TRiCTORG | | } SE;:OI Eosmon

————————————— N = put

—E— 15V
— = 1— -15V } Supply

Re>1Ka g2 - Null

v e = Command signal
: ! 1
i el
HE Y s P a e i
! i 10K 1 } Spool 2posmon
_____________ N output

1) Command signals

- Analog command signals

- Positive signal (in arrow direction) causes valve
opening from P ¥ A and for 4-way versions,
fromB#T.
Negative signal causes valve opening from
A T and for 4-way versions, from P # B.

- One input (D or E) must be connected to _|_.
If this is not possible, please consult factory.

2) Spool position output

+100% = approx. +1.8V

(exact value see service manual).

UOS' IOS

L

XX XX
KK XX
2222
X X XX

Electronics board
A, B, C, ...(assigned at the factory)
+10mA current command upon request

Seal material
N Buna N, others upon request

Pilot connection and supply pressure

Supply Return
A 15to 210 bar Internal Internal
B 15to 210 bar External External
C 15to 210 bar External Internal
D 15to 210 bar Internal External

280/350 bar upon request

Spool position on main stage (Without electrical supply)
0 Undefined

2 AtfullendP#B AT

3 AtfullendPPA BT

Series
D076
Do61*

ilot valve

=0T | X<<

D631 only for D645

* External pilot return - pilot connection B or D recormmended

Rated flow of pilot valve (at 70 bar valve pressure drop)

A

D
E
F

1 I/min with pilot valve D061
10 I/min with pilot valve D076
20 I/min with series D645 with stub shafts
40 I/min with series D645
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