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The valve series described in this catalog have successfully

passed EMC tests required by EC Directive. Please refer to the
respective references in the Electronics Section.

NOTICE

» Before installation of the valve into the system, the complete
hydraulic system must be flushed (according to ISO 6072).

* Please read the notes in section entitled “Electronics”,
page 6.

Our Quality Management System conforms to DIN EN ISO 9001.

This catalog is for users with technical knowledge. To ensure
that all necessary characteristics for function and safety are giv-
en, the user has to check the suitability of the products described
herein. The products described herein are subject to change
without notice. In case of doubt, please contact Moog Inc.
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MOOG SERVO- AND PROPORTIONAL CONTROL VALVES

For over 50 years Moog has manufactured proportional con-
trol valves with integrated electronics. During this time, more
than 200,000 valves have been delivered.

These servo- and proportional control valves have been proven
to provide reliable control for injection and blow molding
equipment, die casting machines, presses, heavy industry equip-
ment, paper, lumber processing, and other applications.

PROPORTIONAL CONTROL VALVES, D681 TO D685 SERIES

The D680 Series Proportional Flow Control Valves are throttle
valves for 2-, 3-, 4- and 5-way applications.

These valves are suitable for electrohydraulic position, velocity,
pressure or force control systems, including those with high
dynamic response requirements.

With the new D633 Series directly driven pilot valve (DDV), a
furtherimportantstep hasbeen made in the direction of robust-
nessand energy saving. This linear force motor driven pilotvalve
is developed as a variant of the proven Moog DDV Series.

The integrated electronics of the D680 series is also a new
development featuring SMD technology, and requires 24 V DC
power supply.

Moog is registered trademark of Moog Inc. and its subsidiaries.
All trademarks as indicated herein are the property of Moog
Inc. and its subsidiaries. Moog Inc. 2003. All rights reserved. All
changes are reserved. For the most current information, visit
www.moog.com/(insert product name).



BENEFITS AND FUNCTIONALITY

OPERATIONAL FEATURES OF THE DIRECT DRIVE PILOT VALVE

e A direct drive pilot valve requires no pilot leakage flow.
This results in considerable energy savings, especially for
systems with multiple valves.

* The dynamics of the direct drive valve is nearly indepen-

dent of the operating pressure.

Reliable operation. The excellent pressure gain of the pilot

valve with spool / bushing, provides high spool driving forces

to the long stroke main spool. This ensures enhanced main

OPERATIONAL FEATURES OF THE COMPLETE VALVE

 Valve body for high rated flow, optional with external pilot
supply using X and Y ports.

* Reduced spool drive area with D683 and D684 Series results
in the following advantages:
- improved dynamic response
- reduction in pilot fluid flow for fast movements of the

main spool.

* Failsafe versions available with defined safe spool position
using a spring and a 4/2-way solenoid valve for control flow
short circuit.

DESCRIPTION OF THE DIRECT DRIVE PILOT VALVE

The D633 Series pilot valve consists of a permanent magnet
linear force motor, a drive rod connecting motor armature and
the spool guided in a bushing. The linear force motor contains
acoil, permanent magnets, pole pieces, an armature and a cen-
tering spring arrangement.

The 4-way spool controls fluid flow from the pressure port to
one of the load ports, and also from the other load port to
return. Deflection of the centering spring due to spool dis-
placement, provides a return force for the armature.

An electric current applied to the coil of the linear force motor
produces an electromagnetic flux depending on the current
polarity. This electromagnetic flux is superimposed on the per-
manent magnetic flux in the airgaps between armature and
pole pieces. This results in a polarity dependent displacement
of the armature against the centering spring force.

OPERATING PRINCIPLE OF THE COMPLETE VALVE

The position control loop for the main stage spool, position
transducer and pilot valve is closed by the integrated electro-
nics.

An electric command signal (flow rate set point) is applied to
the integrated position controller which drives the current in
the pilot valve coil.

The position transducer (LVDT) which is excited via an oscilla-
tor, measures the position of the main spool (actual value, posi-
tion voltage). This signal is then demodulated and fed back to

spool position control even with high flow forces and con-
taminated fluids.

» Excellent dynamics based on a high natural frequency allows
high main spool position loop gain, resulting in extremely
good static and dynamic response of the main valve.

* The D680 series proportional control valves are of two-stage
design.
By combining a fast first stage, suitable main spool drive area
and integrated electronics, an optimum proportional valve
can be offered.

The spool being connected to the armature by a rod shares the
armature motion. Flow forces acting on the spool due to the
fluid flow through the valve, and friction forces between spool
and bushing due to contaminated fluid, are overcome by the
force motor. The position of the spool is approximately pro-
portional to the coil current.

the controller where it is compared with the command signal.
The controller drives the pilot valve until the error between
command signal and feedback signal is zero.

Thus, the position of the main spool is proportional to the elec-
tric command signal.

Moog = D680 Series 3



GENERAL TECHNICAL DATA

PERFORMANCE SPECIFICATIONS FOR D681 TO D685

Operating pressure range
Ports P, Aand B

Port T

Pilot pressure

up to 350 bar (5000 psi)
see data of individual series
min. 10 bar (150 psi) over
TorY

max. 350 bar (5000 psi)
Temperature range

Ambient —20 °C to +60 °C
(-4°F to +140°F)
Fluid -20°C to +80 °C
(-4°F to +170°F)
Seal material NBR, FPM,

and others on request
mineral oil based
hydraulic fluid

(DIN 51524 part 1 to 3)
and ISO 11158, other
fluids on request

Operating fluid

Viscosity
15 to 45 mm?/s
5 to 400 mm?/s

recommended
allowed
System filtration
Pilot valve: 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. In com-
bination with a fast regulating variable displacement pump, an
off-line filter is recommended.
Class of cleanliness
The cleanliness of the hydraulic fluid particularly effects the
performance (spool positioning, high resolution) and wear
(metering edges, pressure gain, leakage) of the valve.
Recommended cleanliness class
For normal operation
For longer life
Recommended filter rating
For normal operation
For longer life

ISO 4406 < 18/15/12
ISO 4406 <17/14/11

B0 275 (10 um absolute)
Bg =275 ( 6 um absolute)

Installation options any position,
fixed or movable
Vibration 30 g, 3 axes

Degree of protection EN60529: IP 65,

with mating connector
mounted

Delivered with an oil sealed

shipping plate

Shipping plate
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VALVE FLOW CALCULATIONS

The actual valve flow is dependent on the spool position and
the pressure drop across the spool lands.

At 100% command signal (i.e. +10 VDC = 100% valve opening),
the valve flow at rated pressure drop Ap, = 5 bar (75 psi) per
metering land is the rated flow Q. For other than rated pres-
sure drop, the valve flow changes at constant command signal
according to the square root function for sharp edged orifices.

Q/1l/min = calculated flow
Ap Qn/ 1/ min = rated flow
Q=Q/ A Ap / bar = actual valve pressure drop
P Apy, /bar = rated valve pressure drop

The actual valve flow Q calculated in this way, should result in
an average flow velocity in ports P, A, B or T of less than 30 m/s.
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Valve flow diagram
Valve flow for maximum valve opening (100% command sig-
nal) as a function of the valve pressure drop.



FUNCTION

D681 Series 2-stage Proportional Control Valve
with D633-7... Series Pilot Valve

A B

Hydraulic symbol:
Symbol shown with pilot pressure, electric supply enable signal
on and zero command signal.

D683/4.P.. Series 2-stage Proportional Control Valve
with D633-7... Series Pilot Valve

A B

VWH . W\
T Tl ¥
i

R

Hydraulic symbol:
Symbol shown with pilot pressure, without electric supply on
enable signal off. Failsafe spool position A = T .

GENERAL REQUIREMENTS FOR VALVE ELECTRONICS

* Supply 24 V DC, min. 18 V DC, max. 32V DC
Current consumption |,,, at D68X 200 mA static
800 mA dynamic
External fuse per valve at D68X 1.0 A (slow)
* All signal lines, also those of external transducers, shielded.
 Shielding connected radially to 0 (0 V), power supply side,
and connected to the mating connector housing (EMV).
* EMV: Meets the requirements of emission:
EN55011:1998+A1:1999 (limit class: B)
and immunity: EN61000-6-2:1999

By PyAy Ty

‘%@ 4

T —p

e Minimum cross-section of all leads = 0.75 mm? (AWG 18).
Consider voltage losses between cabinet and valve.

* Note: When making electric connections to the valve (shield,
@), appropriate measures must be taken to ensure that local-
ly different earth potentials do not result in excessive ground
currents. Also see Moog Technical Note TN 353.

Moog = D680 Series 5



ELECTRONICS

VALVE ELECTRONICS WITH SUPPLY VOLTAGE 24 VOLT AND 6+PE POLE CONNECTOR

Command signal 0 to £10 mA floating,

Valves with current command input

The spool stroke of the valve is proportional to I, = —I.

100% valve opening P ® A and B # T is achieved at

I = +10 mA. At 0 mA command, the spool is in centered posi-
tion. The input pins D and E are inverting. Either pin D or E is
used according to the required operating direction. The other
pin is connected to signal ground at cabinet side.

Command signal 0 to £10V,

Valves with voltage command input

The spool stroke of the valve is proportional to (Up — Uy).
100% valve opening P » A and B ® T is achieved at

(Up—Ug) =+10 V. At 0V command, the spool is in centered posi-
tion. The input stage is a differential amplifier. If only one com-
mand signal is available, pin D or E is connected to signal
ground at cabinet side according to the required operating
direction.

Actual value 4 to 20 mA

The actual spool position value can be measured at pin F (see
diagram on the top). This signal can be used for monitoring and
fault detection purposes. The spool stroke range corresponds
to 4 to 20 mA.

The centered position is at 12 mA. 20 mA corresponds to
100% valve opening P ®» Aand B » T.

WIRING FOR VALVES WITH 6+PE POLE CONNECTOR

Circuit diagram for measurement of actual value I (position of
main spool) for valves with 6 + PE pole connector (signal “M
and X“)

410 20 mA

Valve side | Spool stroke range

Ug=2t010V
1 Centred position 6V

(Signal type “D” R, integrated on electronics)

The position signal output 4 to 20 mA allows to detect a cable
breakwhen I.=0mA. For failure detection purposes, itisadvised
to connect pin F of the mating connector and route this signal
to the control cabinet.

Note: Enable input
With enable signal off, the main spool will move to a safe
position. Spool position * 3%.

a) Defined centered position (Unbiased pilot valve).
Function code AV

b) End position (Biased pilot valve). Function code BY

1) see type designation

To EN 175201 Part 804, and mating connector (metal shell) with leading protective earth connection (<).
Also see input command wiring schematic, Page 40 (see additional information in AM 426 E spec.).

t.2 3 Function Voltage command Current command
= ‘ O A suppl 24V DC (min. 18 V DC 32V DC static Imax: 200 MA
Ry ‘)——4—?—?— upply (min. » max. ) Dynamic:  Imax: 800 MA
1B o : : B Supply / Signal ground (V)
c H C Enabled Ucg >+8.5V DC I =20 mAat 24V DC 32V DC b
S )____E_E_ Not enabled Ues <+65VDC €72 mA at , max. (see note above)
D Vo Uper =0to£10V Input command Ib =—I 0to+10mA
e e e e D Input rated command oE : eTOE _
o . . Re =10kQ (Re =200 Q)
E Vo E (differential) . L .
- 3——“'—'—: : Inputs for Up.s and Ueg for both signal types limited to min. -15 V and max. +32 V
F L F Output actual valve lre = 4 to 20 mA. At 12 mA spool is in centred position. R.= 100 bis 500 Q
@ b e Spool position Signal code D: Ugg =2 t0 10 V. At 6 V spool is in centred position. R, =500 Q
- @ Protective earth
et
1 Valve

2 Connector
3 Mating connector

Additional information on command signal on page 40.
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ELECTRONICS

VALVE ELECTRONICS WITH SUPPLY VOLTAGE 24 VOLT AND 11+PE POLE CONNECTOR

Command signal 0 to £10 mA floating,

Valves with current command input

The spool stroke of the valve is proportional to |, = 5.

100% valve opening P ® A and B = T is achieved at

I, = +10 mA. At 0 mA command, the spool is in centered posi-
tion. The input pins D and E are inverting. Either pin 4 or 5 is
used according to the required operating direction. The other
pin is connected to signal ground at cabinet side.

Command signal 0 to £10V,

Valves with voltage command input

The spool stroke of the valve is proportional to (U, — Us).
100% valve opening P » A and B ® T is achieved at

(U,—Ug) =+10 V. At 0 Vcommand the spool is in centered posi-
tion. The input stage is a differential amplifier. If only one com-
mand signal is available, pin 4 or 5 is connected to signal
ground at cabinet side according to the required operating
direction.

Actual value 4 to 20 mA

The actual spool position value can be measured at pin 6 (see
diagram on the top). This signal can be used for monitoring and
fault detection purposes. The spool stroke range corresponds
to 4 to 20 mA.

The centered position is at 12 mA. 20 mA corresponds to
100% valve opening P ®» Aand B = T.

WIRING FOR VALVES WITH 6+PE POLE CONNECTOR

Circuit diagram for measurement of actual value I; (position of
main spool) for valves with 11 + PE pole connector (signal “M
and X*)

Us
4t0 20 mA

2
Valve side | Spool stroke range
lUg=21t010V

1 Centered position 6V

(Signal type “D” R, integrated on electronics)

The position signal output 4 to 20 mA allows to detect a cable
breakwhenl,=0mA. For failure detection purposes, itisadvised
to connect pin 6 of the mating connector and route this signal
to the control cabinet.

Note: Enable input
With enable signal off, the main spool will move to a safe
position. Spool position + 3%.

a) Defined centered position (Unbiased pilot valve).
Function code Jor G

b) End position (Biased pilot valve). Function code HY

1 see type designation

To EN 175201 Part 804, and mating connector (metal shell) with leading protective earth connection (<).
Also see input command wiring schematic, Page 40 (see additional information in AM 426 E spec.).

N

1 3 Function Voltage command Current command
x‘”ﬁ - 1 Supply 24V DC (min. 18 V DC, max. 32 VV DC) static: Imex: 200 mA
=1 ' ' Dynamic: Imax.: 800 MA
_laly 2 Supply / Signal ground [E(OAY))]
3 3 Enabled Usz >+8.5VDC le=2.0 mA at 24 V DC, max. 32 V DC (see note above)
-’ Not enabled Us, <+6.5VDC ’ ’ '
| L, A s CTTE Uss =0to+10V Input command ly ==Is: 0to+£10 mA
L3 5 (differential) R, =10k _ . (R. =200 Q)
. Inputs U4, and Us., for both signal types limited to min. =15 V and max. +32 V
e 6 Output actual value ls » = 4 to 20 mA. At 12 mA spool is in centered position. R;= 100 bis 500 Q
_lz spool position Signal code D: Us, =2 to 10 V. At 6 V spool is in centered position. R, =500 Q
. 7 Auxiliary signal Spool position U;,= 13 to 3 V. At 8 V spool is in centered position. R, =5 kQ
- Us, > +8.5V DC: Enable and supply ok
I 8 Valve ready Ug, <+6.5V DC: Not enabled or supply not ok OUtPUL Imax: 20 MA
10 9 Not used
ke 10 Not used
1 11 Nominal - actual valve Uy; » > +8.5 V DC: < +30% deviation
hi@ | PE Position error, logic Us1 » <+6.5 V DC: > +30% deviation OULPUL Imax: 20 MA
| 1 @ Protective earth
1 Valve

2 Connector
3 Mating connector

Additional information on command signal on page 40.

Moog = D680 Series 7



TECHNICAL DATA

Model ... Type
Mounting pattern
Valve version

Pilot valve

Series

Pilot connection

Mass

Rated flow

Operating pressure max.

Response time*
Threshold*
Hysteresis*

Null shift*

Null leakage flow*
Null leakage flow*
Pilot flow*

Main spool stroke
Spool drive area

ISO, with additional 2" T port

Oy at Apy= 70 bar (1021 psi)
D633-7... (80 N) [355 Ibs]

(+ 10%) at Ap,= 5 bar per land

Ports P, A, B, T and X with Y external

Port T with Y external

Ports T with Y internal and Y external
(pressure peaks 210 bar (3050 psi))

with AT =55 K

total max. (~ critical lap)
pilot stage only, max.
max., for 100% step input

D681 - P.H.UO/W

ISO 4401-05-05-0-94
4-way, 2x2-way, 5-way
2-stage, standard spool
O/W (spring centered)

I/min (gpm)|3.5 (0.92)
Standard
XandY

kg (Ib)

I/min (gpm)|30/60/80 (7.9/15.9/21.1)
bar (psi) 350 (5080)

bar (psi) 250 (3570)

bar (psi) 70 (1020)

ms 11

% <0.03

% <0.2

% <15

I/min (gpm) 2.2 (0.57)
I/min (gpm)|0.4 (0.10)
I/min (gpm) 6.0 (1.58)
mm (in) +3.0(0.12)
cm?(in?) 2.0 (0.31)

D681 - P..H.UF

F (Spring A= T)
3.7 (0.98)
biased
XandY

0 =6.8(15)/ W = 8.0 (17.6) |6.8 (15)

30/60/80(7.9/15.9/21.1)
350 (5080)
250 (3570)

70 (1020)
11

<0.03
<0.2

<15

2.2 (0.57)
0.4 (0.10)
6.5 (1.71)
+3.0(0.12)
2.0 (0.31)

* At 210 bar (3050 psi) pilot or operating pressure, fluid viscosity of 32 mm2/s (1.26 in2/s) and fluid temperature of 40 °C (104 °F).

8

optional X and Y external

7

optional X and Y external

7

optional X and Y external

7

optional X and Y external
"P," replace port pattern "T,"
not conforming to 1SO 4401

v 4 Y v 4 é
xi ty xity xity 14D
[
Xy
A B A B A B A B
W PNl | UGl Nl | Wbl || Wl ]
XM A rlprel)s X Al rrrl s XIbr 1| AT P A
- -9 -
PTT: PTT2 PTT2 P P, T
4-way version 4-way version 2x2-way version Valve type ""B"

no failsafe position

Moog = D680 Series

failsafe position AT

failsafe centered position

5-way version
failsafe position AT



TECHNICAL DATA

Typical characteristic curves at 210 bar pilot or operating pressure, fluid viscosity of 32 mm?/s and fluid temperature of 40°C

Flow vs. signal curves
at Ap,, = 5 bar (75 psi) per land

100

£ 10 I/min = 2.6 gpm 210 bar = 3050 psi
= 50 |_[with on = som ANT s~ 201/min = 5.3 gpm 40°C = 104°F
[ — Wi N min 7 L
e a non standard BMT / 30 I/m!n = 7.9gpm
3 80 I 2" return port T with T >/ 40 I/min = 10.6 gpm
= is required P hA /| ~ = g0 50 I/min =13.2 gpm
70 PHB // - -4 60 I/min = 15.9 gpm
\/</ 7 //'/ 70 I/min =18.5 gpm
60 // / ’ P60 801/min =21.1 gpm
’ /< 90 I/min = 23.8 gpm
50 ) S 100 I/min = 26.4 gpm
, ,
/ / / Y
40 / /
A 4 4V \
% /b P30
30 £ :
/ / /
y ,
20 7 /
10 7 7/ Spool version A: ~critical lap, linear characteristic (80)
/ / Spool version D: 10 % overlap, linear characteristic
0 Z Spool version Y: ~critical lap, curvilinear characteristic (80)
0 20 40 60 80 100
Signal / %
Step response Step response
D681 - P.H.UO/W D681 - P.H.UEF
§ 100 70 bar = 1020 psi £ 100 - 70 bar = 1020 psi
g 3 ;’( 140 bar = 2030 psi g §7 140 bar = 2030 psi
5 S/ o ‘b 210 bar = 3050 psi - & =140 bar 210 bar = 3050 psi
R/ - . S - .
&% 20 bhr 280 bar = 4060 psi $ ot 280 bar = 4060 psi
50 % 50 7
25 / 25
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Time / ms Time / ms
Frequency response Frequency response
D681 - P.H.UO/W D681 - P.H.UF
m *2 % +2
s 0 s 0 <
% \ = > N 0%
-Ug’ 2 ZSY/O“\ \ % 2 N\ 2505 RN,
£ 4 \ 110 Z 4 -110
g 6 p0% 90 g -6 90%  10% 90
8 / A/ \/ 70 %’, 8 -70 %
o2l A0
| <0 2 = ) %
10 £ -10 £
5 10 20 30 50 70100 200 5 10 20 30 50 70100 200
Frequency / Hz Frequency / Hz
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TECHNICAL DATA (mm)

INSTALLATION DRAWING (mm)

w oo
o
ryroo
decE

Electric null adjust (behind screw plug) o £ é
Attention! N .g S
Electric null adjust is not possible if -I-D- &3
the position of the main spool is — IS
monitored! -I_Q. 5
©
- o=~ 2
15 J8 g
End cap for spring centering [( ©
4-way version ( - 2
&) T
BRT ART 5l B T A H ‘ =
- L
o
0 ® MO
©
& Dl - Emy
il i
\ r !
T
79 59 M5 i 218.7 Z_T
258 238 @15.7 (6x) ‘! “ 6.4 \
42 | e ™
221
248
100
O-ring recess dia
. . ve bod 23 64.6

The mounting manifold must conform to 1SO 4401-05-05-0-94. on valve body s

Attention: Notice O-ring recess dia of X and Y ports. 9 X

For valves in 4-way version with Q, > 60 I/min and in 2x2-way Pt g———————— | -

. |

version, the non standard 2™ return port T, must be used. o o é FZ’JD/ ~—T T

- - . / \ ! \

With 5-way version type B80..., replace T, to P,. For maximum T P V& Qt

flow, the manifold ports P, T, A and B are required to have = ba @A B@@Tz (P) ‘ '

11.5 mm dia (deviation from standard). y O-ring recess dia

Mounting surface needs to be flat within 0.01 mm over a
distance of 100 mm. Average surface finish value, Ra, better

than 0.8 pm.
mm
P A B T Tz X Y F, F, Fs F,
@11.5/@11.5|011.5 @11.5/@11.5| 6.3 | @6.3 | M6 | M6 | M6 | M6
X 27 | 16.7 (373 | 3.2 | 508 | -8 62 0 54 54 0
y 6.3 | 214|214 (325|325 11 11 0 0 46 46

Spare Parts and Accessories

NBR 85 Shore
-45122-004
-45122-011
for cable dia

O-rings (included in delivery)
forR, T, T2, A B, X 6 piecesID 12.4x 2 1.8
forY 1 piece ID 15.6 x @ 1.8
Mating connector, waterproof IP65 (not included in delivery)

g

on valve body

I P, only with

5-way version
typ B8O...

FPM 85 Shore
-42082-004
-42082-011

6+PE-pole B97007-061 EN 175201 Part 804 min. @ 10 mm, max. @ 12 mm
11+PE-pole B97067-111 EN 175201 Part 804 min. @ 11 mm, max. @ 13 mm
Flushing plates forP, A BT, T2, X, Y forP, T, T2, X, Y forP, T, T2, and X, Y
B67728-001 B67728-002 B67728-003
Mounting manifolds see special data sheet
Mounting bolts (not included in delivery) required torque required
M 6 x 40 DIN EN ISO 4762 -10.9 A03665-060-040 11 Nm 4 pieces
Service Seal Kit B97215 N681-10

10 Moog = D680 Series
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TECHNICAL DATA (inch)

INSTALLATION DRAWING (inch)

g
Y ¥foo
d et s
Electric null adjust (behind screw plug) o £ é
Attention! S % S
Electric null adjust is not possible if TU 3
the position of the main spool is T~ I35
monitored! -I_Q. 5
T3
M oM c
I <25
End cap for spring centering [( o
4-way version ( B 2
BHT ABT sl B T A [ ] g
© 1l
3
8 o =
N
A 0] q A
—
| %‘ m ‘ C *
311 2.32 M5 1l @0.74 §r
10.16 9.37 30.62 (6x) \} U 20.25 \
1.65 | |204s™
8.7
9.76
3.94
O-ring recess dia 0.91 254
i i on valve body . .
The mounting manifold must conform to ISO 4401-05-05-0-94. 031
Attention: Notice O-ring recess dia of X and Y ports. o : X o
For valves in 4-way version with Q, > 15.9 gpm and in 2x2-way e P-4 4————————— -2
version, the non standard 2™ return port T, must be used. A= o é Fz’J)// — Ty
With 5-way version type B80..., replace T, to P,. For maximum 0 fgﬁg, %%%X @ @ v ; i
flow, the manifold ports P, T, A and B are required to have  « S LT @ A B @Tz( ), N . )
0.45 inch dia (deviation from standard). y : \\ oor;r\',r;‘fvfggffyd'a
Mounting surface needs to be flat within 0.0004 inch over a | $|=4 F3$ | P, only with
distance of 3.94 inch. Average surface finish value, Ra, better S 5-way version
than 32 micro inch. typ B8O...
inch
P A B T T, X Y Fi F, Fs Fs
20.45/0.45/20.45|20.45|20.4520.2580.25 M6 | M6 | M6 | M6
X 106 | 0.66 147 013 | 20 |-0.31| 244 0 213 | 213 0
y 025084 |084 | 128 1.28 | 043 | 043 0 0 181|181

Spare Parts and Accessories

O-rings (included in delivery)
forP, T, T2, A, B, X 6 pieces ID 0.492 x @ 0.07
forY 1 piece ID 0.614 x @ 0.07
Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole B97007-061 EN 175201 Part 804
11+PE-pole B97067-111 EN 175201 Part 804
Flushing plates forP, A, BT, T2, X, Y forP, T, T2, X, Y
B67728-001 B67728-002

Mounting manifolds see special data sheet
Mounting bolts (not included in delivery)

M 6 x 1.6 DIN EN ISO 4762 -10.9 A03665-060-040
Service Seal Kit B97215

required torque
8 ft/Ibs

NBR 85 Shore FPM 85 Shore

-45122-004 -42082-004
-45122-011 -42082-011
for cable dia

min. @ 0.39 in, max. @ 0.47 in

min. @ 0.43 in, max. @ 0.51 in
forP, T, T2, and X, Y
B67728-003

required
4 pieces

N681-10 V681-10

Moog = D680 Series
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TECHNICAL DATA

Model ... Type D682 - P..H.UO/W D682 - P.H.UF/D
Mounting pattern ISO 4401-07-06-0-94
Valve version 4-way, 2x2-way
2-stage, standard spool
O/W (spring centered) F/D (Spring A/ B®T)

Pilot valve Qn at Ap,= 70 bar (1020 psi) I/min (gpm) 20 (5.3) 15 (4.0)
Series D633-7... (80 N) [355 Ibs] Standard biased
Pilot connection XandY XandY
Mass kg (Ib) 0 =12(26,5)/ W =13.4 (29.5) 12 (26.5)
Rated flow (+ 10%) at Ap,= 5 bar per land I/min (gpm) 150 / 250 (39.6 / 66.0) 150/ 250 (39.6 / 66.0)
Operating pressure max. Ports P, A, B, T and X with Y external |bar (psi) 350 (5080) 350 (5080)

Ports T with Y internal and Y external

(pressure peaks 210 bar (3050 psi) bar 70 (1020) 70 (1020)
Response time* ms 11 13
Threshold* % <0.02 <0.02
Hysteresis* % <0.2 <0.2
Null shift* with AT =55 K % <12 <1.0
Null leakage flow> total max. (~ critical lap) I/min (gpm) 3.0 (0.79) 3.0 (0.79)
Null leakage flow* pilot stage only, max. I/min (gpm) 0.5 (0.13) 0.5(0.13)
Pilot flow* max., for 100% step input I/min (gpm) 25 (6.6) 20 (5.3)
Main spool stroke mm (in) +5.0(0.19) +5.0(0.19)
Spool drive area cm?(in?®) 5.0 (0.78) 5.0 (0.78)

* At 210 bar (3050 psi) pilot or operating pressure, fluid viscosity of 32 mm2/s (1.26 in2/s) and fluid temperature of 40 °C (104 °F)

optional X and Y external optional X and Y external X and Y external necessary
v 4 Y
(] I
Xty X1y
-
A B A B Ay 4B

WAL e | 1A e || b X, 07

T T T
7 | | 7 | 7=
P T T XY pe—T
4-way version 4-way version 2x2-way version
no failsafe position failsafe position AT failsafe centered position

by mechanical spool stop

12 Moog = D680 Series



TECHNICAL DATA

Typical characteristic curves at 210 bar pilot or operating pressure, fluid viscosity of 32 mm?/s and fluid temperature of 40°C

Flow vs. signal curves
at Apy, = 5 bar (75 psi) per land

é 250 poz 100 I/min = 26.4 gpm 210 bar = 3050 psi
= 200 I/min = 52.8 gpm 40°C = 104°F
% 300 I/min = 79.3 gpm
3 200 350 I/min = 92.5 gpm
w 400 I/min = 106.0 gpm
150 PO1
100
50
Spool version A: ~critical lap, linear characteristic (80)
Spool version D: 10 % overlap, linear characteristic
Spool version Y: ~critical lap, curvilinear characteristic (80)
0 20 40 60 80 100
Signal / %
Step response Step response
D682 - P..H.UO/W D682 - P..H.UF/D
£ 100 \ 70 bar = 1020 psi £ 100 \ 70 bar = 1020 psi
g g §< 140 bar = 2030 psi g i@ 140 bar = 2030 psi
=] ) . =2 .
2 S 210 bar = 3050 psi & & 140 bir 210 bar = 3050 psi
-~ —- - Q\' —- -
$ Tobar 280 bar = 4060 psi S o bar 280 bar = 4060 psi
50 % 50 /
25 / 25
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Time / ms Time / ms
Frequency response Frequency response
D682 - P.H.UO/W D682 - P.H.UF/D
g *2 o *2
s 0 s 0
IR NN . PR
E N N E
3 4 110 3 4 N 110
g -6 0% /\\ / -90 §: -6 0% \/ -90
-8 \f— -70 % -8 IR VAR 4 AR (Y §
L/ 10%1{ -50 = / 503
% . E: LA 0% E
R © -30 o
e 3 = 2
-10 £ 210 &
5 10 20 30 50 70100 200 5 10 20 30 50 70100 200
Frequency / Hz Frequency / Hz

Moog = D680 Series 13



TECHNICAL DATA (mm)

INSTALLATION DRAWING (mm)

-
S o 4 &
c
g‘g - —_— Electric null adjust (behind screw plug) _
°E o Attention!
?\3 § o Electric null adjust is not possible if
Is | the position of the main spool is
= ‘ monitored!
: I§
o |
2 — -
c n
58 | E
2 g B T A & T 9
8 £ Hﬁ
= —=. RZC N ) [ s
] 6.6 =
l — @18 E ~
7 ~
(‘ A B ‘ \§§ S
|
a o MOOG .
) ol 'Y < | o
I/
i I
i U ‘ ]
o g20l| T T p11 . 1 o3 |20
—_— - f—— — Il
2265 URIN-k 92
154 M @13.9 95
317
125 ‘
12
X
FOFL 9 G RO
= A | e mounting manifold must conform to -07-06-0-94.
3 $ Th ting fold t f to I1SO 4401-07-06-0-94
} T P X } For maximum flow, the manifold ports P, T, A and B are
3 | CA ‘ B I required to have 20 mm dia (deviation from standard).
} . ‘@{PY ' Mounting surface needs to be flat within 0.01 mm over a dis-
[ | é} ‘ I 4 | tance of 100 mm. Average surface finish value, Ra, better than
1y [ORte” oFT RO ggum
mm
P A T B X Y G | G | F F, Fs F, Fs Fe
@20 | @20 | @20 | @20 | ©¥6.3 | ¥6.3| @4 | @4 | M10 | M10 | M10 | M10 | M6 | M6
50 | 34.1 183|659  76.6 | 88.1 76.6 | 18.3 0 /101.6/1016 O 341 | 50
y 143 | 55.6 | 14.3 | 55.6 | 159 | 57.2 0 69.9 0 0 69.9 | 69.9 | -16 | 715

Spare Parts and Accessories

14

O-rings (included in delivery)
forP, T,A, B
for X, Y

4 pieces ID 21.89 x @ 2.6
2 pieces ID 10.82x @ 1.8

Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole B97007-061

11+PE-pole B97067-111
Flushing plate -76741
Mounting manifolds B46891-001

Mounting bolts (not included in delivery)
M 10 x 60 DIN EN I1SO 4762 -10.9 A03665-100-060
M 6 x 55 DIN EN ISO 4762 -10.9 A03665-060-055
Service Seal Kit B97215-

Moog = D680 Series

EN175201 Part 804
EN175201 Part 804

required torque
54 Nm
11 Nm

NBR 85 Shore FPM 85 Shore

-45122-129 -42082-129
-45122-022 -42082-022
for cable dia

min. @ 10 mm, max. @ 12 mm
min. @ 11 mm, max. @ 13 mm

required
4 pieces
2 pieces

N6x2-16 V6x2-16



TECHNICAL DATA (inch)

INSTALLATION DRAWING (inch)

11+PE
(6+PE)

—n

Headroom for
0.79

Electric null adjust (behind screw plug)
Attention!

Electric null adjust is not possible if
the position of the main spool is
monitored!

max. 4.92
(3.35)

20.43
20.26

Mating connector disconneting

7.64

\

| ], g0t .
(‘ A B ‘ E \§§ p:
|
a . . ! E MO‘OG §
|| AN e | e
8} go.9) St P _go4s N#M 0.12 /0.79
loros S |||l go2s 3.62 |
6.06 | [ @055 3.74
12.48
4.92 ‘
0.47 .
OF . oF G Rg
B } $ ‘ } The mounting manifold must conform to I1SO 4401-07-06-0-94.
© ° S ~p X . For maximum flow, the manifold ports P, T, A and B are
o [ CA ‘ B I required to have 0.79 inch dia (deviation from standard).
} . ! $Y } Mounting surface needs to be flat within 0.0004 inch over a
} 5 } distance of 3.94 inch. Average surface finish value, Ra, better

inch

P | A | T B | x| Y |G |G| FR
@0.79|@0.79|@0.79| 20.79| 20.25| 20.25| 20.16 | 20.16| M10
x | 197|134 |072|259 302|347 |302/072| 0
y |056|219|056|219|063|225| 0 |[275| 0

Spare Parts and Accessories
O-rings (included in delivery)
forP, T,A B
for X, Y

4 pieces ID 0.86 x @ 0.
2 pieces ID 0.43 x @ 0.

than 32 micro inch.

Fo | Fo | Fo | Fs | Fs

M10 | M10 | M10 | M6 | M6
40 | 4.0 0 134 | 1.97
0 275 | 2.75 | -0.06 | 2.81
1
07

Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole B97007-061

11+PE-pole B97067-111
Flushing plate -76741
Mounting manifolds B46891-001

Mounting bolts (not included in delivery)
M 10 x 2.4 DIN EN ISO 4762 -10.9 A03665-100-060
M 6 x 2.2 DIN EN ISO 4762 -10.9 A03665-060-055
Service Seal Kit B97215-

EN175201 Part 804
EN175201 Part 804

required torque
40 ft/Ibs
8 ft/lbs

NBR 85 Shore FPM 85 Shore

-45122-129 -42082-129
-45122-022 -42082-022
for cable dia

min. @ 0.39 in, max. @ 0.47 in
min. @ 0.43 in, max. @ 0.51 in

required
4 pieces
2 pieces

N6X2-16 V6X2-16

Moog = D680 Series
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TECHNICAL DATA

D683 - N..H.UO/W D683 - N..H.UF/D
ISO 4401-08-07-0-94

4-way, 2x2-way

2-stage, stub shaft spool®

O/W (spring centered)

Model ... Type
Mounting pattern
Valve version

F/ID (spring A / B®T)

Pilot valve Qn (210%) at Apy = 70 bar (1020 psi) |I/min (gpm)|20 (5.3) 15 (4.0)
Series D633-7... (80 N) [355 Ibs] Standard biased
Pilot connection XandY XundY
Mass kg (Ib) 0 =20 (44.1) | W = 21.5 (47.4) |20 (44.1)
Rated flow (+ 10%) at Ap, = 5 bar per land I/min (gpm) | 350 (92.5) 350 (92.5)
Operating pressure max. Ports P, A, B, T and X with Y external |bar (psi) 350 (5080) 350 (5080)
Ports T with Y internal and Y external
(pressure peaks 210 bar (3050 psi)) bar (psi) 70 (1020) 70 (1020)
Response time* ms 10 13
Threshold* % <0.02 <0.02
Hysteresis* % <0.2 <0.2
Null shift* with AT = 55 K % <1.2 <1.0
Null leakage flow* total max. (~ critical lap) I/min (gpm) 3.5 (0.92) 3.5(0.92)
Null leakage flow* pilot stage only, max. I/min (gpm) 0.5 (0.13) 0.5(0.13)
Pilot flow* max., for 100% step input I/min (gpm) 20 (5.3) 16 (4.2)
Main spool stroke mm (in) +4.5(0.18) +4.5(0.18)
Spool drive area cm?(in®) 4.9 (0.75) 4.9 (0.75)

*) At 210 bar (3050 psi) pilot or operating pressure, fluid viscosity of 32 mmz2/s (1.26 in2/s) and fluid temperature of 40 °C (104 °F)
1 Option: D683-P03 with standard spool

optional X and Y external optional X and Y external X and Y external necessary

7 :

v 4 ]

WAL e | W, e || M, &
PI |T Pl |'r X::Y P—T

2x2-way version
failsafe centered position
by mechanical spool stop

4-way version
no failsafe position

4-way version
failsafe position AT

16 Moog = D680 Series



TECHNICAL DATA

Typical characteristic curves at 210 bar pilot or operating pressure, fluid viscosity of 32 mm?/s and fluid temperature of 40 °C

Flow vs. signal curves
at Ap, = 5 bar (75 psi) per land

< 400
g — —
= P
g -
g 712 NO3
2 Ry
L_CI_) / //,
300 5
v 7
/| 7
74
A—— oy ’,’
/7
200 77
Y \/ /’ D
2
V.
/ 77
100 /
/
/
/ 7
[
ol
0 20 40 60 80 100
Signal / %
Step response
D683 - N..H.UO/W
£ 100 70 bar = 1020 psi
g $ 140 bar = 2030 psi
%] [S) 140 bar .
75 & : 210 bar = 3050 psi
‘9 —_ -
& 70 bar 280 bar = 4060 psi
50 /
25 L
0
0 5 10 15 20 25
Time / ms
Frequency response
D683 - N..H.UO/W
m 2
=l
o O SN
© 10%
3 2 \\ 25% N ’
=]
2 \ AWAN
5 4 110
g 90% \
< 6 \ 90
8 v -70 8
10% )
-50 -
// g
L~ -30 @
5 10 20 30 50 70100 200

Frequency / Hz

100 I/min = 26.4 gpm 210 bar = 3050 psi
200 I/min = 52.8 gpm 40°C = 104°F
300 I/min = 79.3 gpm

350 I/min = 92.5 gpm

400 I/min =106.0 gpm

Spool version A: ~critical lap, linear characteristic
Spool version D: 10 % overlap, linear characteristic
Spool version Y: ~critical lap, curvilinear characteristic

Step response
D683 - N..H.UF/D

2 [
< 100 ‘
2 N
o @
& S 140 bar
75 Y
N
& 70 bar
50
25 a
0
0 5 10 15 20 25
Time / ms

Frequency response
D683 - N..H.UF/D

+
N

o

N

-2 \ 25%

10%

0%

Amplitude ratio / dB

/

5 10 20 30 50 70100 200

Frequency / Hz

4 © &
S o e
o

Phase lag / Grad

70 bar = 1020 psi
140 bar = 2030 psi
210 bar = 3050 psi
280 bar = 4060 psi

Moog = D680 Series

17



TECHNICAL DATA (mm)

INSTALLATION DRAWING (mm)

w ar
o
5245 %
ES T
= |
SER8 a T Electric null adjust (behind screw plug)
98 I Attention!
Ts Electric null adjust is not possible if
= the position of the main spool is
g monitored! :
g, <>
c N| ~
O | JE—
o é 8 T
g’ ]
% E B
s ==l ; E
il -
T H & 5
1 ] [
MOOG
b » 8
| @ - - | \@; ] I
N Iﬁf i U
6.3 76
|| @25 | | @32_| 20
158 \ 239 58
388 118
154 ‘
12 §
LANF AFs DG Fagn
o° ot %o
8 | @T 7P @ |
| - | . .
\ ‘ ‘ Y The mounting manifold must conform to ISO 4401-08-07-0-94.
§ } } For maximum flow, the manifold ports P, T, A and B are
- A g5 | required to have 28 mm dia (deviation from standard).
; @ @ @ ; Mounting surface needs to be flat within 0.01 mm over a dis-
LA $ s W @ | tance of 100 mm. Average surface finish value, Ra, better than
y ! Fs Y G2 Fe Far |
1 [EPENE e . A N 0.8 pm.
mm
P A T B X Y G, G, Fy F, Fs F, Fs Fs
@28 | @28 | @28 | @28 (@11.2|@11.2| @75 | @75 | M12 | M12 | M12 | M12 | M12 | M12
77 | 53.2 | 294 |100.8| 17.5 |112.7 945 | 294 0 [130.2/130.2| O 532 | 77
y 175|746 | 175 | 746 | 73 19 | 48 | 921 0 0 92.1 | 92.1 0 92.1

Spare Parts and Accessories

O-rings (included in delivery)
forP, T, A, B:
for X, Y:

6+PE-pole

11+PE-pole
Flushing plate
Mounting manifolds

4 pieces ID 34.60 x @ 2.6
2 pieces ID 20.29 x @ 2.6
Mating connector, waterproof IP65 (not included in delivery)

B97007-061
B97067-111
-76047-001

A25855-009

Mounting bolts (not included in delivery)

M 12 x 75 DIN EN ISO 4762 -10.9

Service Seal Kit

18 Moog = D680 Series

A03665-120-075
B97215

EN175201 Part 804
EN175201 Part 804

required torque
94 Nm

FPM 85 Shore
-42082-113
-42082-195

NBR 85 Shore
-45122-113
-45122-195
for cable dia
min. @ 10 mm, max. @ 12 mm
min. @ 11 mm, max. @ 13 mm

required
6 pieces

N6X4-25 V6X4-25



TECHNICAL DATA (inch)

INSTALLATION DRAWING (inch)

w ar
s2% %
"é 5 <L
QL Tt
-g % '; r‘j Electric null adjust (behind screw plug)
88 1T B Attention!
s Electric null adjust is not possible if
= the position of the main spool is 7
e \ :FF monitored!
E | n 0
e ls i
o %% B T A :
f=
= ﬁf A B /\ E
‘ / @0.79 ®
[ -
+ [ 20.53 o
iRl G
- MOOG ©
N N
i - k. )
| — ° | — | I I
8 LY " - :
s! @0.25 20.24
| |20.98 ‘ m.zs‘ 0.79
6.22 \ @154 2.28
15.28 4.65
6.06 ‘
0.47
X
LANFI ANFs G Fasn
: C) 1 @ 5 @ 1 F2 :
3| @T P |
o | : @ | ) .
\ | | Yoo The mounting manifold must conform to ISO 4401-08-07-0-94.
§ } } For maximum flow, the manifold ports P, T, A and B are
- A g | required to have 1.1 inch dia (deviation from standard).
; @ @ @ ; Mounting surface needs to be flat within 0.0004 inch over a
LA $ e Wi @,\ distance of 3.94 inch. Average surface finish value, Ra, better
y | NFy Gz Y Fg Fa | . -
ry vy o T 2 7E T8 8T J than 32 micro inch.
inch
P A T B X Y G, G, Fy F, Fs A Fs
211|211 @1.1 | 1.1 |@0.44 @0.44| @0.3 | @0.3 | M12 | M12 | M12 | M12 | M12 | M12
X 3.03 209  1.16 | 397 069 | 444 | 372  1.16 0 5.13 | 5.13 0 2.09 | 3.03
y 0.69 | 294 | 069 | 294 | 2.87 | 0.75 | -0.19 | 3.63 0 0 3.63 | 3.63 0 3.63

Spare Parts and Accessories

O-rings (included in delivery)
forP, T, A, B:
for X, Y:

4 pieces ID 1.36 x @ 0.1
2 pieces ID 0.8 x @ 0.1

Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole

11+PE-pole
Flushing plate
Mounting manifolds
Mounting bolts (not included

M 12 x 3.0 DIN EN ISO 4762 -10.9

Service Seal Kit

B97007-061
B97067-111
-76047-001
A25855-009
in delivery)
A03665-120-075
B97215

EN175201 Part 804
EN175201 Part 804

required torque
69.56 ft/lbs

FPM 85 Shore
-42082-113
-42082-195

NBR 85 Shore
-45122-113
-45122-195
for cable dia
min. @ 0.39 in, max. @ 0.47 in
min. @ 0.43 in, max. @ 0.51 in

required
6 pieces

N6X4-25 V6X4-25

Moog = D680 Series
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TECHNICAL DATA

Model ... Type D684 - N..H.UO/W D684 - N..H.UF/D
Mounting pattern ISO 4401-08-07-0-94
Valve version 4-way, 2x2-way
2-stage, stub shaft spool?
O/W (spring centered) F/D (spring A/ B®T)

Pilot valve Qn at Apy= 70 bar (1020 psi) I/min (gpm) 20 (5.3) 15 (4.0)
Series D633-7... (80 N) [355 Ibs] Standard biased
Pilot connection XandY XundY
Mass kg (Ib) O =20(44.1) / W =21.5 (47.4) 20 (44.1)
Rated flow (£ 10%) at Ap, = 5 bar per land I/min (gpm) 550 (145) 550 (145)
Operating pressure max.  Ports P, A, B, T and X with Y external |bar (psi) 350 (5080) 350 (5080)

Ports T with Y internal and Y external

(pressure peaks 210 bar (3050 psi)) bar (psi) 70 (1020) 70 (1020)
Response time* ms 12 16
Threshold* % <0.02 <0.02
Hysteresis* % <0.2 <0.2
Null shift* at AT =55K % <12 <1.0
Null leakage flow* total max. (~ critical lap) I/min (gpm) 3.5 (0.92) 3.5(0.92)
Null leakage flow* pilot stage only, max. I/min (gpm) 0.5 (0.13) 0.5(0.13)
Pilot flow* max., for 100% step input I/min (gpm) 20 (5.3) 16 (4.2)
Main spool stroke mm (in) + 6.0 (0.24) +6.0 (0.24)
Spool drive area cm?(in?) 4.9 (0.75) 4.9 (0.75)

* At 210 bar (3050 psi) pilot or operating pressure, fluid viscosity of 32 mm2/s (1.26 in2/s) and fluid temperature of 40 °C (104 °F)
1 Option: D684-P05 with standard spool

optional X and Y external optional X and Y external X and Y external necessary

7 [ W
\ vi D

<

7 —'—'— 7

Wl 0 e | X ﬁ'“ e | el

P T X Y Pe—T
4-way version 4-way version 2x2-way version
no failsafe position failsafe position AT failsafe centered position

by mechanical spool stop
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TECHNICAL DATA

Typical characteristic curves at 210 bar pilot or operating pressure, fluid viscosity of 32 mm?/s and fluid temperature of 40 °C

Flow vs. signal curves
at Ap,, =5 bar per land

Flow rate / I/min
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Signal / %

70 bar = 1020 psi
140 bar = 2030 psi
210 bar = 3050 psi
280 bar = 4060 psi

Phase lag / degrees

NO5

100 I/min
200 I/min
300 I/min
400 I/min
500 I/min
550 I/min
580 |/min
600 |/min

= 26.4 gpm
= 52.8 gpm

= 79.3gpm
=106.0 gpm
=132.0 gpm
=145.0 gpm
=153.0 gpm
=159.0 gpm

210 bar =3050 psi
40°C = 104°F

Spool version A: ~critical lap, linear characteristic
Spool version D: 10 % overlap, linear characteristic

Spool version Y:

Step response
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H.UF/D
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~critical lap, curvilinear characteristic

70 bar = 1020 psi
140 bar = 2030 psi
210 bar = 3050 psi
280 bar = 4060 psi

Phase lag / Grad

Moog = D680 Series
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TECHNICAL DATA (mm)

INSTALLATION DRAWING (mm)

_ & ¥
oo 4 RS
c =
3 S
c |
% 5Q \F‘ Electric null adjust (behind screw plug)
L R Attention!
© Electric null adjust is not possible if
N the position of the main spool is Z
£ ,:F% monitored!
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|| @25 | | @32 | 20
T T I 1
158 \ @39 58
388 118
154 ‘
12
X
LAF AFs DGy
O°_ o % g
T Pe,
: ‘ ‘ Y : The mounting manifold must conform to ISO 4401-08-07-0-94.
§ | i For maximum flow, the manifold ports P, T, A and B are
L A g | required to have 32 mm dia (deviation from standard).
} D @ @ . Mounting surface needs to be flat within 0.01 mm over a dis-
Y g . tance of 100 mm. Average surface finish value, Ra, better than
y | @H $Gz @Fe Fs@ I 9
1 b T - 0.8 pum.
mm
P A T B X Y G, G, = F, Fs Fs Fs Fe
@32 | @32 | @32 | @32 (@11.2/@11.2| @75 | @75 M12 | M12 | M12 | M12 | M12 | M12
77 | 532|294 100.8| 17.5 |112.7| 945 | 29.4 0 /130.2/130.2| O 532 | 77
y 175|746 | 175 | 746 | 73 19 | 48 | 92.1 0 0 921 92.1 0 92.1

Spare Parts and Accessories

O-rings (included in delivery)
forP, T, A, B: 4 pieces ID 34.60 x @ 2.6
for X, Y: 2 pieces ID 20.29 x @ 2.6
Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole B97007-061 EN175201 Part 804
11+PE-pole B97067-111 EN175201 Part 804
Flushing plate -76047
Mounting manifolds A25855-009

required torque
94 Nm

Mounting bolts (not included in delivery)
M 12 x 75 DIN EN I1SO 4762 -10.9 A03665-120-075
Service Seal Kit B97215
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FPM 85 Shore
-42082-113
-42082-195

NBR 85 Shore
-45122-113
-45122-195
for cable dia
min. @ 10 mm, max. @ 12 mm
min. @ 11 mm, max. @ 13 mm

required
6 pieces

N6X4-25 V6X4-25



TECHNICAL DATA (inch)

INSTALLATION DRAWING (inch)
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Spare Parts and Accessories

O-rings (included in delivery)
forP, T, A, B:
for X, Y:

X

Y G; G, Fy F,

4 pieces ID 1.36 x @ 0.1
2 pieces ID 0.8 x @ 0.1

Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole

11+PE-pole
Flushing plate
Mounting manifolds

Mounting bolts (not included in delivery)
M 12 x 3.0 DIN EN ISO 4762 -10.9

Service Seal Kit

B97007-061
B97067-111
-76047

A25855-009

A03665-120-075
B97215

M12 | M12 | M12 | M12

EN175201 Part 804
EN175201 Part 804

required torque
70 ft/Ibs

FPM 85 Shore
-42082-113
-42082-195

NBR 85 Shore
-45122-113
-45122-195
for cable dia
min. @ 0.39 in, max. @ 0.47 in
min. @ 0.43 in, max. @ 0.51 in

required
6 pieces

N6X4-25 V6X4-25

Moog = D680 Series

For maximum flow, the manifold ports P, T, A and B are
required to have 1.26 mm dia (deviation from standard).
Mounting surface needs to be flat within 0.0004 inch over a
distance of 3.94 inch. Average surface finish value, Ra, better
2 than 32 micro inch.
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TECHNICAL DATA

Model ... Type D685 - P10H.T D685 - P15H.T
Mounting pattern 1SO 4401-10-08-0-94
Valve version 4-way, 2x2-way

2-stage, stub shaft spool

Pilot valve Qn at Apy= 70 bar (1020 psi) I/min (gpm) 40 (10.6) 40 (10.6)
Series D633-1XX (200 N) [889 Ibs] Standard Standard
Pilot connection XundY XundY
Mass kg (Ib) 70 (154) 70 (154)
Rated flow (+ 10%) at Ap,, =5 bar per land I/min (gpm) | 1000 (264) 1500 (396)
Operating pressure max.  Ports P, A, B, T and X with Y external |bar (psi) 350 (5080) 350 (5080)
Ports T with Y internal and Y external
(pressure peaks 210 bar (3050 psi)) bar (psi) 50 (725) 50 (725)
Response time* ms B85 40
Threshold* % <0.03 <0.02
Hysteresis* % <0.3 <0.2
Null shift* at AT =55K % <2 <15
Null leakage flow* total max. (~ critical lap) I/min (gpm) 8.0 (2.1) 8.0 (2.1)
Null leakage flow* pilot stage only, max. I/min (gpm) | 1.4 (0.37) 1.4 (0.37)
Pilot flow* max., for 100% step input I/min (gpm) 40 (10.6) 45 (11.9)
Main spool stroke mm (in) +5.5(0.22) +8.0(0.31)
Spool drive area cm?(in?)  133.2(5.14) 33.2 (5.14)

* At 210 bar (3050 psi) pilot or operating pressure, fluid viscosity of 32 mm?2/s and fluid temperature of 40 °C (104 °F)

optional X and Y external X and Y external necessary

7

v 4

7

ATk | ol

4-way version 2x2-way version
failsafe position AT failsafe centered position
by mechanical spool stop

24  Moog = D680 Series



TECHNICAL DATA

Typical characteristic curves at 210 bar pilot or operating pressure, fluid viscosity of 32 mm?/s and fluid temperature of 40 °C

Flow vs. signal curves
at Apy = 5 bar per land
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200 I/min = 52.8 gpm 210 bar =3050 psi
400 I/min =106.0 gpm 40°C =104°F
600 I/min =159.0 gpm
800 I/min =211.0 gpm

1000 I/min = 264.0 gpm

1200 I/min =317.0 gpm

1400 I/min = 370.0 gpm

1500 I/min = 396.0 gpm

1600 I/min = 423.0 gpm

Spool version A:
Spool version D:
Spool version Y:
Spool version V:

Step response
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g \
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~critical lap, linear characteristic

10 % overlap, linear characteristic
~critical lap, curvilinear characteristic
~20 % overlap, curvilinear characteristic

70 bar = 1020 psi
210 bar = 3050 psi
280 bar = 4060 psi

Moog = D680 Series
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TECHNICAL DATA (mm)

INSTALLATION DRAWING (mm)
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| . |
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§ } } For maximum flow, the manifold ports P, T, A and B are
1 A B } required to have 50 mm dia (deviation from standard).
! Xg. @ ! Mounting surface needs to be flat within 0.02 mm over a dis-
| ! |
‘ ‘ ‘ tance of 100 mm. Average surface finish value, Ra, better than
D DR e RO RO g
A A - 0.8 um.
mm
P A T B X v 6 | G | R F, F, F, . . * Measurement not according to
@50 | @50 | @50 | @50 |@11.2/@11.2| @7.5 | @7.5 | M20 | M20 | M20 | M20 | M20 | M20 ISO but to DIN 24340.
X |114.3| 825 | 41.3 |147.6 | 41.3 168.3(147.6% 41.3 | 0 [190.5 1905 0 | 76.2 1143
y 35 |123.8| 35 [123.8/130.2| 445 0 (1588 O 0 [158.8/158.8| 0 |158.8

Spare Parts and Accessories

Kantseal O-rings (included in delivery)

forP, T, A, B:
for X, Y:

Mating connector, waterproof IP65 (not included in delivery)

6+PE-pole

11+PE-pole
Flushing plate
Mounting manifolds

4 pieces ID 53.60 x @ 3.5
2 piecesID 14.0 x@1.8

B97007-061
B97024-111
not available
A25856-001

Mounting bolts (not included in delivery)

M 20 x 90 DIN 912-10.9
Service Seal Kit

26 Moog = D680 Series

A03665-200-090
B97215-

EN175201 Part 804
EN175201 Part 804

required torque
460 Nm

The guard pin G, exists in the valve
body. The drilling is at 138.6 mm.

HNBR 85 Shore
B97217-227H
B97217-015H

FPM 85 Shore
B97217-227V
B97217-015V

min. @ 10 mm, max. @ 12 mm
min. @ 11 mm, max. @ 13 mm

required
6 pieces
S6X5-32

K6X5-32



TECHNICAL DATA (inch)

INSTALLATION DRAWING (inch)
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P A T B X v G, | G, F F, Fs F Fe Fo * Measurement not according to
§1.97|@1.97|@1.97|@1.97|@0.44|@0.44| @0.3 | @03 | M20 | M20 | M20 | M20 | M20 | M20 IS0 but to DIN 24340.
x | 45 325 163|581 163 663|581 163 0 |75 75 0 |30 45 The guard pin G, existsin the valve
y |138|487 /138|487 (513|175 0 |625| 0 | O |625|625| 0 |6.25 body. The drilling is at 5.46 inch.

Spare Parts and Accessories

Kantseal O-rings (included in delivery)

forP, T, A, B:
for X, Y:

6+PE-pole

11+PE-pole
Flushing plate
Mounting manifolds

4 pieces ID 2.11 x @ 0.14
2 pieces ID 0.55 x @ 0.07
Mating connector, waterproof IP65 (not included in delivery)

B97007-061
B97024-111
not available
A25856-001

Mounting bolts (not included in delivery)

M 20 x 3.6 DIN 912-10.9
Service Seal Kit

A03665-200-090
B97215-

EN175201 Part 804
EN175201 Part 804

required torque
340.4 ft/Ibs

HNBR 85 Shore
B97217-227H
B97217-015H

FPM 85 Shore
B97217-227V
B97217-015V

min. @ 0.39 in, max. @ 0.47 in
min. @ 0.43 in, max. @ 0.51 in

required
6 pieces

S6X5-32 K6X5-32

Moog = D680 Series
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VALVE ELECTRONICS

VALVES FOR APPLICATIONS WITH SAFETY REQUIREMENTS (FAILSAFE) WITH 11+PE CONNECTOR

For applications with proportional control valves where certain
safety regulations are applicable, a safe metering spool posi-
tion is needed in order to avoid potential damage.

Therefore, a failsafe version is offered as an option for the
multi-stage Moog Proportional Control Valves.

After switching off the 24 V supply to the safety solenoid valve,
this failsafe function causes a safe metering spool position, over-
lapped centered position or fully opened A®T or B®T.

In order to move the spool to the safe centered position with
D680 Series failsafe valves, the two control chambers of the
main stage are hydraulically short circuited via a 4/2-way sole-
noidvalve. The spring force moves the spool into the overlapped
centered position.

NOTE:

According to DIN-EN 954-1, a higher safety category can be
achieved if a failsafe valve is used.

ELECTRIC CHARACTERISTICS

4/2-way solenoid valve for the failsafe version.
For more information on failsafe versions, see Moog Appli-
cation Note AM 423 E.

Valve version
Function

4/2-way solenoid valve
electro magnetic

Nominal voltage Uy 24V DC

(min. 22.8 V DC, max. 26.4 V DC)
Nominal power | 1.35A
Nominal power Py 33W

In order toreach the fully opened position A= Twith D680 Series
failsafe valves , the spring force (after the control chambers
have been short circuited) pushes the spool to the end position
A®Tor B»T.

With failsafe valves, it is possible to check whether the main
spool is in safe position. If the main spool is within the defined
safe range, the logic output signal at pin 11 is > + 8.5 V. If this
signal is<+ 6.5V, then the main spool is outside the safe range.
This logic signal may be delayed up to 500 ms. To reduce the
failsafe switching time, it is advised to both switch off the sup-
ply of the 4/2-way valve and the enable signal at the same time.

Connector wiring

o 1o
| | >
| L . Vo s \\Vli
i ——I; Vs X :
i 1 :I____I 1

DIN EN 175301 Part 803
with free wheel- and light diode

D683/D684 SERIES 2-STAGE PROPORTIONAL CONTROL VALVE WITH D633-7... SERIES PILOT VALVE
AND 4/2-WAY SOLENOID VALVE FOR THE FAILSAFE VERSION

Iy

<
<
-
<

B T
| |
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Hydraulic symbol:
Symbol shown with pilot pressure; electric supply on and
solenoid valve magnet off.



VALVE ELECTRONICS

FAILSAFE VALVE ELECTRONICS WITH SUPPLY VOLTAGE 24 VOLT AND 11+PE POLE CONNECTOR

Command signal 0 to £10 mA floating

Valves with current command input

The spool stroke of the valve is proportional to |, = —ls.

100% valve opening P ®A and B T is achieved at |, = +10 mA.
At 0 mA command, the spool is in centered position.

The input pins 4 and 5 are inverting. Either pin 4 or 5 is used
according to the required operating direction. The other pin is
connected to signal ground at cabinet side.

Command signal 0 to £10 V

Valves with voltage command input

The spool stroke of the valve is proportional to (U, — Us).
100% valve opening P A and B ®T is achieved at
(U,-Ug)=+10 V.

At 0 V command, the spool is in centered position.

The input stage is a differential amplifier. If only one command
signal is available, pin 4 or 5 is connected to signal ground at
cabinet side according to the required operating direction.

Actual value 4 to 20 mA

The actual spool position value can be measured at pin 6 (see
diagram on the top). This signal can be used for monitoring and
fault detection purposes.

The spool stroke range corresponds to 4 to 20 mA.

The centered position is at 12 mA. 20 mA corresponds to
100% valve opening P ®A and B »T .

GENERAL REQUIREMENTS

e Supply 24 V DC, min. 18 VDC, max. 32 VDC
Current consumption max. 800 mA
Additional supply 24V DC failsafe valve and current consump-
tion 1.35 A to pin 9 ®»10.
All signal lines, also those of external transducers, shielded.
Shielding connected radially to O (0 V), power supply side,
and connected to the mating connector housing (EMV).
* EMV: Meets the requirements of EN55011:1998+A1:1999
(limit class: B) and immunity according to
EN61000-6-2:1999

Circuit diagram for measurement of actual value I; (position of
main spool) for valves with 11 + PE pole connector (signal “M
and X*)

Us
410 20 mA

2
Valve side | Spool stroke range
'Ug=21t0 10V

1 Centered position 6V

(Signal type “D”” R, integrated on electronics)

The position signal output 4 to 20 mA allows to detect a cable
breakwhen I;=0mA. For failure detection purposes, itisadvised
to connect pin 6 of the mating connector and route this signal
to the control cabinet.

Note: Enable input
With enable signal off, the main spool will move to a safe
position. Spool position + 3%.

a) Defined centered position.
(Unbiased pilot valve). Function code A,
b) End position (Biased pilot valve). Function code BY.

1) see type designation

¢ Minimum cross-section of all leads > 0.75 mm? (AWG 18).
Consider voltage losses between cabinet and valve.

* Note: When making electric connections to the valve (shield,
protective earth) appropriate measures must be taken to en-
sure that locally different earth potentials do not result in ex-
cessive ground currents.

Also see Moog Technical Note TN353.
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VALVE ELECTRONICS

WIRING FOR VALVES WITH 11+PE POLE CONNECTOR WITH INTEGRATED SOLENOID VALVE ELECTRICAL PANEL SUPPLY
To EN 175201 Part 804, and mating connector (type E, metal shell) with leading protective earth connection (L).
Also see wiring instructions (on page 40). Logic function G and H.

1 27 T Function Voltage command Current command
#— ] ‘ 7 . Static: Imax.: 200 MA
| ——-1 ‘)—_4_2_?— 1 Supply 24V DC (min. 18 V DC, max. 32 V DC) Dynamic: I 800 MA
‘ 12 ‘)_ : : 2 Supply / Signal ground 0@ Vv)
13 B 3 Enabled ez r8 S e = 20mAat24V DC, max. 32V DC
‘ - ‘)—«% Not enabled Us,<+65VDC =% » max.
[ 41 b 4 Input rated command Uss =0to+10V Input command ls ==Is: 0to+x10 mA
‘ - ‘)_"‘"!_!_ 5 (differential) Re =10kQ (Re = 200 Q)
‘ __2 ‘)__4_5_5_ Inputs U, and Us_, for both signal types limited to min. =15 V and max. +32 V
‘ 6 ‘ i i 6 Output actual value ls» = 4 to 20 mA. At 12 mA spool is in centered position. R, = 100 to 500 Q
| —- ‘)——>—:—:— spool position Signal code D: Us, =2 to 10 V. At 6 V spool is in centered position. R, = 500 Q
‘ 7 ‘ . 7 Auxiliary signal Spool position U;,= 13 to 3 V. At 8 V spool is in centered position. R, = 5 kQ
T - Ug, > +8.5 V DC: Enable and supply ok _
! ——2 !)—-»-E—E— 8 Valve ready Us, < +6.5 V DC: Not enabled or supply not ok OUEPUL Imas.: 20 MA
‘ 9 ‘ L 9 Supply 24V DC (min. 22,8 V DC, max. 26,4 V DC, max. 1.35 A)
B ‘)——‘—E_E_ 4/2-way solenoid valve e ' e ' T
‘ _ |10 ‘)_ [ 10 Supply, 4/2-way solenoid S
‘ ‘ P valve, signal ground
‘ __1-1‘)__>_i_i_ 11 Position monitoring Ui > +8.5 V DC: safety position _
| ! L1 pE Safe position, logic Uy < +6.5 V DC: not safety position OUEPUL Imas.: 20 MA
E \D____I:;__J_- @ Protective earth

1 Valve
2 Connector
3 Mating connector

Additional information on command signal on page 40.
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FAILSAFE VERSION (mm)

INSTALLATION DRAWING (mm)
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to ISO 4401 - 05 - 05 - 0 - 94 (see page 10).

=g poooqlopese= a

r=—=—=n

H [+ L [+
X Y PTT2 X Y PTT2

Failsafe Failsafe

centered position centered position by

mechanical spool stop

See Spare Parts and Accessories on page 10.
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FAILSAFE VERSION (inch)

INSTALLATION DRAWING (inch)
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to I1SO 4401 - 05 - 05 - 0 - 94 (see page 11).

=g poooqlopese= a

i [+ L [+t
X Y PTT2 X Y PTT2

Failsafe Failsafe

centered position centered position by

mechanical spool stop

See Spare Parts and Accessories on page 10.
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FAILSAFE VERSION (mm)

INSTALLATION DRAWING (mm)

Headroom for
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.

Mating connector

max. 125

154

Electric null adjust (behind screw plug)

Attention!

Electric null adjust is not possible if
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Replacement must be done at the factory. The mounting manifold must conform to ISO 4401-07-06-0-94 (see page 14).
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centered position

See Spare Parts and Accessories on page 14.
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centered position by
mechanical spool stop




FAILSAFE VERSION (inch)

INSTALLATION DRAWING (inch)
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to ISO 4401-07-06-0-94 (see page 15).

=g peoeglapesee a

X Y P T X Y Pe—IT
Failsafe Failsafe
centered position centered position by

mechanical spool stop

See Spare Parts and Accessories on page 14.
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FAILSAFE VERSION (mm)

INSTALLATION DRAWING (mm)

* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to ISO 4401-08-07-0-94 (see pages 18 and 22).
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See Spare Parts and Accessories on page 18 and 22.
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centered position by

mechanical spool stop
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FAILSAFE VERSION (inch)

INSTALLATION DRAWING (inch)
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to 1SO 4401-08-07-0-94 (see pages 19 and 23).
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centered position centered position by

mechanical spool stop

See Spare Parts and Accessories on page 19 and 23.
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FAILSAFE VERSION (mm)

INSTALLATION DRAWING (mm)

Electric null adjust (behind screw plug)
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to ISO 4401-08-07-0-94 (see page 26).
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See Spare Parts and Accessories on page 26.

38 Moog = D680 Series



FAILSAFE VERSION (inch)

INSTALLATION DRAWING (inch)

Headroom for
disconneting
0.79 11+PE

Electric null adjust (behind screw plug)

Attention!

Electric null adjust is not possible if

the position of the main spool is

monitored!
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* Valves with spool position monitoring in type designation letter G and H, no pilot valve change possible.
Replacement must be done at the factory. The mounting manifold must conform to ISO 4401-08-07-0-94 (see page 27).
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See Spare Parts and Accessories on page 27.
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INPUT COMAND WIRING SCHEMATIC D 681 h D 68 5

SINGLE ANALOG INPUT 6+PE AND 11+PE

0 to + 10 mA floating input signal 4 spool Position signal curve
The spool stroke of the valve is proportional to Iy = -lg), 10096 |_Position

At Iy, = +10 mA, command signal the valve is 100%
P=®A and B®T. At Iy, =0 mA, the spool is in the defined

centered position. lo = -10mA command

ID(4) =+10mA

-100%
Supply
oV + 24V
Valve
PLC
Icommand UDE(4-5)

-
\

W/

>

)
N\

floating command signal

A spool Position signal curve
0 to £+ 10 V differential input signal 100% position
The spool stroke of the valve is proportional to Up, .
Upwy=+ 10 V input moves spool 100% P ®A and B »T.
At nominal value Uy, =0V, spool in defined centered position. b =-10V Coinmand
ID = +1 OV
Supply -100%
0V + 24V
PLC
Ucommand C)

N\

Signal C
oND =
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ORDERING INFORMATION

Model-Number Type designation

D681 to D685

Specification status

— | Series specification

E | Preseries specification
Z | Special specification

Model designation
assigned at the factory

Factory identification

Valve version Series

B | Standard 5 way D681 (+P,)

P | Standard spool * D681 and D682/D685
N | Stub shaft spool @ 25 mm D683 and D684

Rated flow

Qy [I/min] (gpm) at Ap, = 5 bar (75 psi) per land Series
30 30 (7.9 D681
60 60 (15.9) D681
80 80 (21.1) D681
01 150 (39.5) D682
02 250 (65.8) D682
03 350 (92.1) D683
05 550 (144.7) D684
10 1000 (263.1) D685
15 1500 (394.7) D685

Maximum operating pressure p,

B 70 bar ") Pilot valve D633-X ..., Pmax. = 350 bar

H| 280 bar »The integrated valve electronics is adapted
K| 350 bar J to the pilot pressure.

Main spool type

A | 4-way: ~ Critical lap, linear characteristic
D | 4-way: 10 % overlap, linear characteristic
P | 4-way: P OA, A OT: ~ critical lap, curvilinear characteristic

P [OB: 60 % overlap, curvilinear characteristic
B OT: 50 % underlap, linear characteristic

U | 5-way: P OA, P, OB, A OT: ~ critical lap, curvilinear
characteristic (D681-B only)

R | 4-way: 10 % overlap, curvilinear characteristic

Y | 4-way: ~ Critical lap, curvilinear characteristic

Z | 2x2-way: A OT, B OT,: ~ critical lap, linear characteristic D681
P OT, T A, D682-D685

X | Special spool upon request

Direct Drive pilot valve Series
U | D633-7...//(80 N Linear motor) D681-D684
T | D633-1... (200 N Linear motor) D685

X | Special valve version upon request

1 Optional D683-P and D684-P
2 WV directional valve
3 VEL valve electronics

For special options, letters not on

the information above may be applied.
Options may increase price.

All combinations may not be available.
Preferred configurations are highlighted.
Technical changes are reserved.

Function code Connector

O | No enable input. Pin C not used. S

A | Without enable signal applied, the spool S
moves to adjustable centered position.

B | Without enable signal, the spool moves S
into defined end position A OOT or B OT.

J | Without enable signal applied, the spool E
moves to adjustable centered position.
Position error monitored (see page 29/30).

G | Without enable signal applied, the spool E
moves to adjustable centered position.
Spool position monitored (see page 29/30).

H | Without enable signal applied, the spool E
moves into defined end position A OT or
B OT. Spool position monitored (see page 29/30).

Supply voltage
2,24V DC (18to32V DC)

Signals for 100% spool stroke

Command Output Connector
+10V + 10 V (diff.) E

+10V 2to10V E/S
+10V 4 to 20 mA EVAS)

+10V + 10 V (diff.) with dead band compens. E
+10mA 4 to 20 mA potential free nom. value E/S
Others upon request

<x-4z0>»

Valve connector
E | 11 + PE pole EN 175201-804
S | 6+ PE pole EN 175201-804

Seal material

N | NBR (Buna) Standard

FPM (Viton) Special version
HNBR-D685-P (Standard)
Others upon request

X n <

Pilot connections and pilot pressure

Supply X ReturnY

Internal Internal Parameters of the control electronics are
External Internal adapted to the pilot pressure. See opera-
External External ting pressure on the nameplate and in
Internal  External this ordering information.

~N o o b

Spool position of main stage with/without electric or hydraulic supply
O | Undefined (no failsafe function)
Mechanical failsafe version

Position pp Or py external [bar]
F POB, AOT =10
<1
D POA, BOT =10
<1
Electrically controlled failsafe version
Position p, [bar] py[bar] WV? VEL®
W | Centered position defined >1 >1 off on
Undefined =10 =10 on off
U | Centered position defined >1 >1 off on
P OB, AOT >10 >10 on off
S |POA,BOT =1 =1 off on
P OA, B OT =10 =10 on off

X | Special versions upon request
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Argentina
Australia
Austria
Brazil
China
Finland
France
Germany
India

Ireland

Italy

Japan

Korea
Luxembourg
Norway
Philippines
Russia
Singapore
South Africa
Spain
Sweden
United Kingdom
USA

NMOOCG

Moog GmbH

Hanns-Klemm-Stral3e 28

71034 Boblingen (Germany)

email: sales@moog.de
www.moog.de

Telefon (0 70 31) 622-0

Telefax (0 70 31) 622-191

For the location nearest you,
contact www.moog.com/worldwide

D680 _rev. 2_en_03.2004
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