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INTRODUCTION Moog Servo-proportional Valves D936 and D937 Series

Whenever the highest levels of motion control
performance and design flexibility are required, you'll find
Moog expertise at work. Through collaboration, creativity
and world-class technological solutions, we help you
overcome your toughest engineering obstacles. Enhance
your machine’s performance. And help take your thinking
further than you ever thought possible.
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INTRODUCTION

PRODUCT OVERVIEW

Moog D936/D937 Series Valves are direct operated
Servo-proportional Valves driven by a proportional
solenoid. They are equipped with integrated electronics
and closed-loop position control of the spool.

These valves are suitable for electrohydraulic control of
position, speed, pressure and force in open and closed
loop control systems.

These valve series are characterized by a compact design
that allows a space-saving system design.

Moog Servo-proportional Valves D936 and D937 Series

The robust design allows for a high resistance against
harsh environmental conditions like high vibrations and
temperature.

The valves offer analog interfaces for command signal

and spool position feedback. They are, however, equipped
with modern electronics with a digital core that offers high
energy efficiency while delivering high static and dynamic
control performance.

D936 D937
Valve design 1-stage, with spool and bushing
Size according 1SO 4401 03 05
Mounting pattern ISO 4401-03-03-0-05 (with or ISO 4401-05-05-0-05 (without

without leakage oil port Y)

leakage oil port Y)

Rated flow at Ap, 35 bar (500 psi)/spool
land

4 to 40 1/min (1.06 to 10.6 gpm)

50 0r 100 |/min (13.2 or 26.4 gpm)

Maximum operating pressure - port P, A, B

350 bar (5,000 psi)

Step response time for 0 to 100 % stroke |11 ms

|18ms

Rev.D, March 2024



INTRODUCTION

FEATURES AND BENEFITS

Moog Servo-proportional Valves D936 and D937 Series

Features

Benefits

4/4-way design including fail-safe position

Reduces need for additional safety components

Servo valve design with fully hardened spool and bushing

High accuracy and wear resistance

Electronics mechanically uncoupled from housing

High vibration resistance for longer service life and less
machine downtime

Next-generation electronics with digital core and energy
efficient components

Low thermal stress and long electronics life cycle

Optimized overlaps and clearances between spool and
bushing

Low internal leakage and high contamination resistance

Electronics placed on the solenoid

Compact design for minimum installation space

Rev.D, March 2024




INTRODUCTION

DESCRIPTION OF OPERATION

Valve Design

Moog D936 and D937 Series Servo-proportional Control
Valves are closed-loop hydraulic products that are used
in industrial applications. These valves are electrical
feedback valves, which means that the position control
loop for the spool is closed by a position transducer and
the integrated valve electronics.

The spool (9) is mounted in a hardened steel bushing (8)
that provides high control accuracy and superior wear
resistance. The spool is deflected by the proportional
solenoid (5) that operates against the return spring (7).

The onboard electronics (3) are mounted on top of the
solenoid to create a compact and space-saving valve
shape. The electronics are uncoupled from the electronics
housing and provide a high resistance against vibrations
and shocks.

D936 Cut-away
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Moog Servo-proportional Valves D936 and D937 Series

Operation

An electric command signal (spool position set point) is
applied to the valve electronics via the main connector (1).
A position transducer (4) measures the actual position of
the spool (9). The electronics compare the spool position
and the command signal, and control the Pulse Width
Modulated (PWM) current to the proportional solenoid.

If a control deviation occurs, the PWM current is changed
to move the spool to the desired position and the PWM
current is kept at a level that holds the spool in this
position.

Thus, the position of the spool is proportional to the
electric command signal.

Valve connector
Electronics housing

Valve electronics

Position transducer (LVDT)
Proportional solenoid
Ports

Spring
Bushing

L o N o UK~ W=

Spool

T APB 5
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TECHNICAL DATA

D936

General Technical Data

Moog Servo-proportional Valves D936 and D937 Series

Valve design

1-stage, with spool and bushing

Mounting pattern

ISO 4401-03-03-0-05 (with or without leakage oil port Y)

Installation position

Any

Weight

2.9kg (6.4 b)

Storage temperature range

-40 to +80°C (-40 to +176 °F)

Ambient temperature range

-20 to0 +60 °C (-4 to +140 °F)

Vibration resistance

30 g, 3 axis, 10 Hz to 2 kHz

Shock resistance

50 g, 6 directions, 3ms

MTTF, value according to EN ISO 13849-1

150 years

Hydraulic Data

Maximum operating pressure

PortP, A B 350 bar (5,000 psi)
Port T without Y 280 bar (4,000 psi) V
Port TwithY 350 bar (5,000 psi)
PortY Depressurized to tank !)
Rated flow at Ap, 35 bar (500 psi)/spool land for linear 4 1/min 121/min 24 /min 40 |/min
flow characteristics (for others see ordering code) (1.06 gpm) (3.2 gpm) (6.3 gpm) (10.6 gpm)
Leakage flow (rate) (=~ zero lap) ? 0.2 /min 0.4 |/min 0.7 |/min 1.3 1/min
(0.05gpm) |(0.11gpm) |[(0.19gpm) |(0.34gpm)
Maximum allowable pressure drop regarding the transition to the fail-safe position 3
Fail-safe options “1“and “F* 350 bar 160 bar
(5,000 psi) (2,320 psi)
Fail-safe option “2“ 350 bar 260 bar 120 bar
(5,000 psi) (3,770 psi) | (1,740 psi)

Hydraulic fluid

Hydraulic oil as per DIN 51524 parts 1 to 3 and ISO 11158.
Other fluids upon request.

Temperature range

-20t0 +80°C (-4 to +176 °F)

Viscosity range

Recommended viscosity range at 38 °C (100 °F) 15 to 100 mm?/s (cSt)

Maximum permissible viscosity range at 38 °C (100 °F) 5 to 400 mm?/s (cSt)
Recommended cleanliness class as per ISO 4406

For functional safety 19/16/13

For longer service life 17/14/11

1) Inorder toavoid an emptying of the return line, a back pressure of 2 bar (30 psi) should be maintained on the Tand Y ports.

2) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

3) Values apply for 4-way operation, please refer also to the information given in the section “Fail-safe Functions”

Rev.D, March 2024



TECHNICAL DATA

D936

Typical Static and Dynamic Data !

Moog Servo-proportional Valves D936 and D937 Series

Step response time for 0 to 100 % stroke 11ms
Threshold <0.2%
Hysteresis <0.2%
Null shift at AT =55K (131 °F) <15%
Sample deviation of rated flow <3%
Electrical Data
Duty cycle 100 %
Degree of protection according to IEC/EN 60529 IP65 (with mounted mating connector)
Supply voltage ? 24V, (18t032V,)
Permissible ripple of supply voltage 25V,
Maximum current consumption ? 1.4A
Maximum power consumption 336W(1l4Aat24V,)
Fuse protection, external, per valve 2 A (slow)

EM compatibility

* Emitted interference as per DINEN 61000-6-4

* Immunity to interference as per EN 61000-6-2
(evaluation criterion A)

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

2) All connected circuits must be isolated from the mains supply by ,electrical separation” in accordance with [IEC/EN 61558-1 and
IEC/EN 61558-2-6. Voltages must be limited to the safety extra-low voltage range in accordance with EN 60204-1. We recommend

the use of SELV/PELV power packs.

3) Measured at +25 °C (+77 °F) ambient temperature and 24 V supply voltage

Rev.D, March 2024




TECHNICAL DATA

D936

Fail-safe Functions

The D936 valve series offers three different fail-safe
options. They can be chosen at position 6 of the ordering
code.

For options “1”and “2” the spool is moved to the 4th
position by spring force when the electrical supply of the
valve is switched off. Option “1” connects ports A and B
with port T and thus relieves the pressure from ports A
and B. Option “2" blocks all valve ports, but there will still
remain a small amount of internal leakage, so a cylinder or
motor may creep when it is under load.

For option “F” the spool is moved to a stroke of about
110% in the direction P->B and A>T when switching off

the electrical power.

Fail-safe option“1”

Rev.D, March 2024

Moog Servo-proportional Valves D936 and D937 Series

Please note:

1. For both options “1”and “2" the spool is moved through
the fully open Position P>B and A>T when travelling
to the 4th position. That means there will be full flow
for a short period of time.

2. The switching force of the spring is limited, so there

are limits concerning the maximum allowable pressure
drop to reach the fail-safe position. These limits
depend on the rated flow and the fail-safe option.
Limits for reaching the fail-safe position are given on
page 6.

3. The maximum pressure drop for leaving the fail-safe
position is also limited. In some cases, those limits
can be lower than the pressure drop limits to reach
the fail-safe position. Depending on the system
configuration, it may be necessary to reduce or shut
down the hydraulic supply pressure to leave the fail-
safe position.

4. For certain errors (e.g. power supply voltage too low),
the valve electronics will switch off the solenoid power
and the valve will move to the fail-safe position. The
solenoid power will be switched on again as soon as the
error is no longer present.



TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D936

Typical Characteristic Curves

Step Response !) Pressure Signal Characteristic
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1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D936
Rated flow at Ap, 35 bar (500 psi)/spool land

Linear Flow Characteristics (Bushing/Spool Option “0”)

Rated flow 4 |/min Rated flow 12 |/min
= 4(1.06) = 12(32)
& 55
£ £ 1026)—\ /
o o

. N\ /
3(0.79) \ / o \\ //
2(053) \ / 6(16) \ /

1(0.26) \ / 4(1.06) \\ //

\ /

2(0.53) \ /
0 0
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%] Signal [%]

Rated flow 24 [/min Rated flow 40 |/min
= 24(63) = 40(10.6)
o ol
2 2 35(92)
c c .
£ 20(5.3 =
o / o

3079 N /

16 (4.2) \\ / . \ /

12(3.2) \\ // 20(53) \\ /
8(2.1) N\ / 15(4.0) \ )

\ / 10(2.6) \ /

4(1.06) \ / \ /

5(1.3) N\ /

0 0
-100 -80 -60 40 -20 0 20 40 60 80 100 -100 -80 -60 40 -20 0 20 40 60 80 100
Signal [%] Signal [%]

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

Rev.D, March 2024
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D936
Rated flow at Ap, 35 bar (500 psi)/spool land

Linear Flow Characteristics for Differential Cylinders (Bushing/Spool Option “J”)

Rated flow 4 |/min Rated flow 12 |/min
T 4(1.06) T 1232
E A—T PL=A g 10(2.6) N = 7
g 3(0.79) \\ // % \A T 2 A/
8(2.1) \ /
2(0.53) \\ \ / /| 6(1.6) \\ \ / //
B a4 N 2%
P—B B—=T
1(0.26) \\ \ 7 ,/ \ \ / /
\ / 2(0.53) \ \ / /
' N /
-(1)00 -80 -60 -40 -20 0 20 40 60 80 100 -[1300 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%] Signal [%]
Rated flow 24 [/min Rated flow 40 |/min
T 24(63) £ 40(106)
E 20(5.3) \ pionf E 35(92) \A»T P*A/
=] \ / S 30(7.9) N\ /
16(4.2) \ / 2566 \\ ,/
12(3,2) \\ \\ // // 20(5.3) \\ \\ // //
8(21) \ \ / / 15(4.0) \\ \ / //
P—=B \\\ /// B—T 10(26) p»k\\\ //,A—»T
\ /
4(1.06) N / 513) \‘\ / /
-(1)00 -80 -60 -40 -20 0 20 40 60 80 100 -(1)00 80 60 -40 -20 0 20 40 60 80 100
Signal [%] Signal [%]

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

Rev.D, March 2024
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TECHNICAL DATA

D936

Moog Servo-proportional Valves D936 and D937 Series

Rated flow at Ap, 35 bar (500 psi)/spool land

Dual Gain Flow Characteristics (Bushing/Spool Option “Y")

Rated flow 4 |/min
4(1.06)

Q[l/min (gpm)]

3(0.79) \\

/

2(0.53) \\

/

1(0.26) \\ //
0
-100 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%]

Rated flow 25 [/min

= 25(66)

5

g 20(5.3)

O /
15(4.0) \ f
10(2.6) \ //
5(1.3) \ /

-100 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%]

Rated flow 15 |/min

15(4.0)

Q[l/min (gpm)]

12(3.2)
9(2.4) \

\
6(1.6) \

3(0.79)

\

/

\ /

| -

/

0
-100 -80

-60 -40 -20 0 20 40

Rated flow 40 |/min

60 80 100
Signal [%]

= 40(106)
2 35(92)
SNAN
= 3009\
25(6.6) \

20(5.3) \

15 (4.0)

\ /

10(2.6)

\ /

5(1.3)

\\ /V

0
-100 -80

-60 -40 -20 0 20 40

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

Rev.D, March 2024

60 80 100
Signal [%]
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TECHNICAL DATA

D936

Moog Servo-proportional Valves D936 and D937 Series

Rated flow at Ap, 35 bar (500 psi)/spool land

Dual Gain Flow Characteristics for Differential Cylinders (Bushing/Spool Option “E”)

Rated flow 40 |/min
= 40(10.6)
2 35(92)
€ A—T P—=A
% 30(7.9) \\ //
25(6.6) \ /
20(5.3)\ \ / /
N\ / /
15(4.0) \ / /
10(2.6) \ /
513) P»B\\‘ //B»T
AN _—/
-(1)00 -80 -60 -40 -20 0 20 40 60 80 100

Signal [%]

Progressive Flow Characteristics (Bushing/Spool Option “L")

Rated flow 8 |/min

= 8(21)
3 7(1.8)
E TN
5 6(16) \\
5(1.3)
4(1.06)
3(0.79) \ /
2(0.53) \
1(0.26) /
N /
-(1)00 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%]
Rated flow 40 |/min
= 40(10.6)
ED 35(9.2)
£ \ /
25(6.6)
20(5.3)
15 (4.0) /
10(2.6)
-[I)OO -80 -60 -40 -20 0 20 40 60 80 100

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

Rev.D, March 2024
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Rated flow 20 |/min

Q[l/min (gpm)]

20(5.3)

16(4.2) [—N\

12(3.2) \

8(2.1) \ /
4(1.06) \\ //
0
-100 80 -60 -40 20 0 20 40 60 80 100
Signal [%]
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D936

Port Pattern of Mounting Surface

The mounting surface must conform to 1SO 4401-03-03-0-
05. Please observe a mounting length of @ minimum 77 mm
(3.0in) and O-ring recesses for Y.

For maximum flow the ports for P, T, A and B must be
designed with @ 7.5 mm (0.3 in), not according to the
standard.

The evenness of the connecting surface has to be 0.01 mm
(0.0004 in) over 100 mm (3.94 in), and average surface
finishR_better than 0.8 pm (0.0000315 in).

Designation P | A | B | T Y FF | F, | F | F G
Size 0 mm 7.5 33 4
M5 1
in 0.30 0.13 0.16
PositionX |mm | 215 | 127 [ 302 | 215 | 405 . 40.5 . 33
in | 085 [ 050 | 119 | 085 [ 159 1.59 1.30
PositionY |mm | 259 15.5 5.1 9 o 075 [3175 [ 31 | 3175
in | 102 0.61 020 | 035 003 | 125 [ 122 | 125

1) For screw dimensions and tightening torques please refer to section "Accessories and Spare Parts")

Installation Drawing

Mating Connector 6+PE

70
Removal Space (276)
20 537
(0.79) | (2.11)

0
9
125
(4.92)

@19

= | s . | I | +8
N8| o : ﬂa ‘ Mol
RS pl | & f ©  ©
‘ — '
= e
o 11 °(01) =)
- (0.43) 485 e
124 (1.91)
4x00%0) -~
174
(6.86)
‘ 198
(7.78)
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TECHNICAL DATA

D937

General Technical Data

Moog Servo-proportional Valves D936 and D937 Series

Valve design

1-stage, with spool and bushing

Mounting pattern

ISO 4401-05-05-0-05 (without leakage oil port Y)

Installation position

Any

Weight

6.8kg (15 Ib)

Storage temperature range

-40 to +80°C (-40 to +176 °F)

Ambient temperature range

-20 to0 +60 °C (-4 to +140 °F)

Vibration resistance

20 g, 3 axis, 10 Hz to 2 kHz

Shock resistance

50 g, 6 directions, 3ms

MTTF, value according to EN ISO 13849-1

150 years

Hydraulic Data

Maximum operating pressure

PortP, A, B

350 bar (5,000 psi)

Port T

250 bar (3,600 psi) !

Rated flow at Ap, 35 bar (500 psi)/spool land for linear
flow characteristics (for others see ordering code)

50 I/min (13.2 gpm) 100 |/min (26.4 gpm)

Leakage flow (rate) (= zero lap) ?

1.7 |/min (0.45 gpm) 2.1 |/min (0.55 gpm)

Maximum allowable pressure drop regarding the transition to the fail-safe position 3

Fail-safe options “1” and “F”

350 bar (5,000 psi) 140 bar (2,030 psi)

Fail-safe option “2”

250 bar (3,600 psi) 100 bar (1,450 psi)

Hydraulic fluid

Hydraulic oil as per DIN 51524 parts 1 to 3 and [SO 11158.
Other fluids upon request.

Temperature range

-20t0 +80°C (-4 to +176 °F)

Viscosity range

Recommended viscosity range at 38 °C (100 °F) 15 to 100 mm?/s (cSt)

Maximum permissible viscosity range at 38 °C (100 °F) 5 to 400 mm?/s (cSt)
Recommended cleanliness class as per ISO 4406

For functional safety 19/16/13

For longer service life 17/14/11

1) Inorder toavoid an emptying of the return line, a back pressure of 2 bar (30 psi) should be maintained on the T ports.

2) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

3) Values apply for 4-way operation, please refer also to the information given in the section “Fail-safe Functions”

Rev.D, March 2024
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TECHNICAL DATA

D937

Typical Static and Dynamic Data !

Moog Servo-proportional Valves D936 and D937 Series

Step response time for 0 to 100 % stroke 18 ms
Threshold <0.2%
Hysteresis <0.2%
Null shift at AT =55 K (131 °F) <15%
Sample deviation of rated flow <3%
Electrical Data
Duty cycle 100 %
Degree of protection according to IEC/EN 60529 IP65 (with mounted mating connector)
Supply voltage ? 24V, (18t032V,)
Permissible ripple of supply voltage 25V,
Maximum current consumption 3 2.7 A
Maximum power consumption 65W(2.7Aat24V,)
Fuse protection, external, per valve 3.15 A (slow)

EM compatibility

* Emitted interference as per DINEN 61000-6-4

e Immunity to interference as per EN 61000-6-2
(evaluation criterion A)

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)

2) All connected circuits must be isolated from the mains supply by ,electrical separation” in accordance with [IEC/EN 61558-1 and IEC/
EN 61558-2-6. Voltages must be limited to the safety extra-low voltage range in accordance with EN 60204-1. We recommend the

use of SELV/PELV power packs.

3) Measured at +25 °C (+77 °F) ambient temperature and 24 V supply voltage

Rev.D, March 2024
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TECHNICAL DATA

D937

Fail-safe Functions

The D937 valve series offers three different fail-safe
options. They can be chosen at position 6 of the ordering
code.

For options “1”and “2” the spool is moved to the 4th
position by spring force when the electrical supply of the
valve is switched off. Option “1” connects ports A and B
with port T and thus relieves the pressure from ports A
and B. Option “2" blocks all valve ports, but there will still
remain a small amount of internal leakage, so a cylinder or
motor may creep when it is under load.

For option “F” the spool is moved to a stroke of about
110% in the direction P->B and A>T when switching off
the electrical power.

Fail-safe option“1”

AB

\
\
\
I

Rev.D, March 2024

Moog Servo-proportional Valves D936 and D937 Series

Please note:

1. For both options “1”and “2" the spool is moved through
the fully open Position P>B and A>T when travelling
to the 4th position. That means there will be full flow
for a short period of time.

2. The switching force of the spring is limited, so there

are limits concerning the maximum allowable pressure
drop to reach the fail-safe position. These limits
depend on the rated flow and the fail-safe option.
Limits for reaching the fail-safe position are given on
page 15.

3. The maximum pressure drop for leaving the fail-safe
position is also limited. In some cases, those limits
can be lower than the pressure drop limits to reach
the fail-safe position. Depending on the system
configuration, it may be necessary to reduce or shut
down the hydraulic supply pressure to leave the fail-
safe position.

4. For certain errors (e.g. power supply voltage too low),
the valve electronics will switch off the solenoid power
and the valve will move to the fail-safe position. The
solenoid power will be switched on again as soon as the
error is no longer present.
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D937

Typical Characteristic Curves

Step Response ! Pressure Signal Characteristic
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1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D937
Rated flow at Ap, 35 bar (500 psi)/spool land

Linear Flow Characteristics (Bushing/Spool Option “0”)

Rated flow 50 |/min Rated flow 100 |/min
= 50(13.2) =100(26.4)
& 45(11 9) & 90(238)
£ 40(106) / g 80(21.1)
9 35(92) / 9 70(185)
30(7.9) \ / 60(15.9) \ /
25 (6.6) \ / 50(13.2) \ /
20(53) 40(10.6)
15 (4.0) 30(7.9)
10(26) 20(5.3)
5(1.3) 10(2.6)
J00 B0 60 40 20 0 20 40 60 80 100 900 B0 0 40 20 0 20 40 60 80 100
Signal [%] Signal [%]

Linear Flow Characteristics for Differential Cylinders (Bushing/Spool Option “J”)

Rated flow 50 |/min Rated flow 100 |/min
= 50(13.2) £100(26.4)
2 45(11.9) / 2 90(238)
E £
£ 40(106) T P7>A/ £ s0(211) AT 5en
9 35(92) 9 70(185)
30(7.9) 60(15.9)
25 (6.6) \\ // 50(13.2) \\ //
20/(53)—N\ /| 40(10.6) AN /
N / ' N /
15 (4.0) N / 30(7.9) N /
P—=B\ B =T P—=BN\| /BT
10(2.6) \\ // 20(5.3) \\ //
5(1.3) \ / 10(2.6) N /
0 0
100 80 -60 40 20 0 20 40 60 80 100 -100 -80 -60 40 20 0 20 40 60 80 100
Signal [%] Signal [%]

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)
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TECHNICAL DATA Moog Servo-proportional Valves D936 and D937 Series

D937
Rated flow at Ap, 35 bar (500 psi)/spool land

Dual Gain Flow Characteristics (Bushing/Spool Option “Y")

Rated flow 50 |/min Rated flow 100 |/min
T 50(13.2) Eloo (26.4)
0 45(11.9) 22 90(23.8)
£ 40(106) \ / E 8oLy \ /
S 35092 \ / 9 70(185)
30(7.9) 60(15.9)
25(6.6) \ / 50(13.2) \ /
20(5.3) 40(10.6)
15 (4.0) 30(7.9)
10(2.6) \ / 20(5.3) \ /
5(1.3) 10(2.6)
0 —
-100 -80 -60 -40 -20 0 20 40 60 80 100 -(1Joo 80 -60 -40 -20 0 20 40 60 80 100
Signal [%] Signal [%]

Dual Gain Flow Characteristics for Differential Cylinders (Bushing/Spool Option “E”)

Rated flow 50 |/min Rated flow 100 |/min
T 50(13.2) Z100(26.4)
2 45(11.9) = 90(238)
£ 40(106) \\A - ; A// £ 80(21) \ /
9 35002 - »/ 9 J0085)— N P
30(7.9) 60(15.9)
25(6.6)\ \ / / 50(13.2)\\ \ / /|
20(5.3) // 40(10.6)
15 (4.0) 30(7.9)
02e-2 NN [ /> e 2053 BN\ / /o=t
5(1.3) \\ // 10(2.6) \\ Y
0 N 0 ——
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Signal [%] Signal [%]

Progressive Flow Characteristics (Bushing/Spool Option “L")
Rated flow 100 |/min

T100(26.4

Q.

22 90(238

£

£ s0(211 \ /

9 70085 \ /
60 (
50(13.2 \

40(106
30(7.9
20(5.3
10(26

)
)
)
)
15.9) \ /
)
)
)
)
)

0
-100 -80 -60 40 -20 0 20 40 60 80 100
Signal [%]

1) Measured at 140 bar (2,000 psi) system pressure, oil viscosity 32 mm?/s and oil temperature 40 °C (104 °F)
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TECHNICAL DATA

D937

Moog Servo-proportional Valves D936 and D937 Series

Port Pattern of Mounting Surface

The mounting surface must conform to ISO 4401-05-05- 0

0-05. Please observe a mounting length of a minimum 100

mm (3.94 in).

For Q>60 |/min (15.9 gpm) the second tank port T1 is

required.

For maximum flow the ports for P, T, T1, A and B must be
designed with @ 11.5 mm (0.45 in), not according to the

standard.

The evenness of the connecting surface has to be 0.01 mm
(0.0004 in) over 100 mm (3.94 in), and average surface

finishR_better than 0.8

pm (0.0000315 in).

Designation P A B T T, F, F, F, F,
Size @ mm 11.2
M6
in 0.44
PositionX | mm 27 16.7 373 3.2 50.8 0 54 0
in 1.06 0.66 1.47 0.13 2 2.13
PositionY | mm 6.3 21.4 235 0 46 46
in 0.25 0.84 1.28 1.81 1.81

1) For screw dimensions and tightening torques please refer to section "Accessories and Spare Parts")

Installation Drawing

94,7
(3.73) ‘
70 MatinV‘Connector6+PE
Removal Space (2.76) ﬁ
20
(0.79)
— i
1 e e @
°(0.43) ,
6.5 .
°0.26) ||, ‘
\ Om
LN
B IRk
\ Tw
- | ]jeR
i ot
mgot & & ‘ o m|
22|58 |
- |
| ' Y Y
15.7 735
5X2(9%2) (2389)
215.2
(8.47)
B 257.1
(10.12)
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BACKGROUND

ELECTRONICS

Moog Servo-proportional Valves D936 and D937 Series

Pin Assignment for Valves with 6-pole + PE Connector, Pin Contacts

According to EN 175201-804, mating connector (type R or S, metal) with leading protective earth pin ( @)

L™

F A W
F— 8 ooc N ¢

oS

Pin | Pin Assignment

Signal Type ¥

Voltage Floating

| Current Floating ?

A | Supply voltage

U,;=24V, (18t032V,)referenced to GND (reverse polarity protected

against GND)

B |GND

Power ground/signal ground

C | Reference point actual value

Reference for Pin F

D | Command signal - spool position

Uin = UD-E
R,=10kQ

in D E

R,=2000Q
l..=*25mA

m.

E | Reference point input rated
command

Reference for pin D 2

F | Actualvalue - spool position

Upc=-10to10V;U_is
proportional to the spool position;
0V corresponds to the spool center
position

I.,.=4to20 mAreferenced to PIN
C; 1, is proportional to the spool

position; 12 mA corresponds to the
spool center position; the output is

short-circuit-proof; R, =0to 500 Q

@ Protective earth (PE)

Connected with valve body

1) Signal ranges see next page.

2) The potential difference between pins D or E referenced to pin B must be between -15 and +32 V.

Rev.D, March 2024
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BACKGROUND

ELECTRONICS

Moog Servo-proportional Valves D936 and D937 Series

Ordering Codes and Signals for Valves with 6-pole + PE Connector

Ordering Code position 10 | Command Signal £100 % Spool Position Actual Value 100 % Spool Position
H U,- U -10to+10V U.-U, -10to+10V
X Iy -10to+10 mA I 41020 mA

E Iy 4to 20 mA I 4to 20 mA

Note: See chapter "Ordering Code" for complete ordering information

Command Signal Current Floating, Ordering Code X
orE

The spool position is proportional to I, = - I..

For a command signal ID = 20 mA (code E) or +10 mA (code
X) the spool moves to 100 % P>A and B>T.

For a command signal ID =12 mA (code E) or 0 mA (code X)
the spoolis in the defined center position.

Supply

Control

Command Signal Voltage Floating, Ordering Code H
The spool position is proportional to U, - U..

For a command signal U, - U_=+10V the spool moves to
100 % P->A and B>T.

For a command signal U, - U_=0V the spool s in the
defined center position.

Supply

Control

Command signal

Signal
GND

Rev.D, March 2024

Actual Value 4 to 20 mA, Ordering Code X or E

The signal can be used for monitoring and fault detection
purposes. The spool position is proportional to | . The
spool position corresponds to 4 to 20 mA. At 12 mA the
spool is in center position.

20 mA corresponds to 100 % valve opening P>A and B>T.

Actualvalue U  =2to 10V withresistor R =5000Q(0.25
W) provided by the customer.

|
Valve Spool | |
posmon‘ out

Fi

I .

lout <> } RL :{
I

Actual Value-10 to +10V, Ordering Code H

The spool position is proportional to U_ .. The spool
position corresponds to-10 to +10 V. At 0 V the spool is in
center position.

+10V corresponds to 100 % valve opening P>A and B>T.

Valve Spool |
position!
Fl
0 | 3
(U W R } =
I
C

For ordering code H, do not connect pin C to Power GND
(pin B).
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BACKGROUND

FLOW CALCULATION

When the valve is open the resulting flow is dependent not
only on the spool position, (i.e. the opening cross section of
the valve), but also on the pressure drop at the individual
lands. When the valve is deflected at 100 %, it delivers the
rated flow with the rated pressure drop. The rated flow

of a servo valve corresponds to a pressure drop of 35 bar
(500 psi) per land, equating to 70 bar (1,000 psi) for two
lands. When a valve is opened at 100 %, the flow can be
calculated as a function of the actual pressure drop with
the aid of the formula below, or it can be taken from the
diagram.

0. /AP
Qe /7,
Q[l/min(gpm)]  actual flow
Q, [l/min(gpm)] rated flow
Ap [bar (psi)] actual pressure drop for two lands

Ap, [bar (psi)] rated pressure drop for two lands

Flow Chart
o
0
= 200(52.8) I 99“9
£ 150(39.6) P
< L\ Neek AN
£ 100(26.4 o .
£ 80%21.1; @\1‘ @ 09%6’%1“
I 60(15.9) ey 2? &
40(10.6) /,/ B\ // e
30(7.9) 7/@@\ e
20(5.3) PRy e
15(4.0) // 7 /‘:LA\QQ: > - o
N g
10(26) //// T 0 o°
8(2.1) // // =
5(13) ,/ // S /,/
o
3(0.8) / ;//
2(0.5) / ped
~ ~
1(0.26) / /
0.1(0.03)
1 10 20 30 50 100 200 350
(15) (48] (230)435)723] (1450) 200) (5000

(L000)  Ap|[bar(psi)]
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Moog Servo-proportional Valves D936 and D937 Series

When operating the valves close to these application
limits, it is necessary to drill the ports to the maximum
possible diameters (see “Port Pattern of Mounting
Surface” on page 14 for the D936 valves and page 23 for
the D937 valves).

24



ORDERING INFORMATION

Moog Servo-proportional Valves D936 and D937 Series

ACCESSORIES AND SPARE PARTS

Spare Parts
Part Name | Series | Description Material Part Number
Service D936 | O-rings for ports P, T, A, B, Y, consisting of: FKM 90 Shore B97215-V630F63
sealing set 4 pieces inner @9.25 mm (0.36 in) x @ 1.8 mm (0.07 in)
1 piece inner @7.65 mm (0.3 in) x @ 1.8 mm (0.07 in) HNBR 90 Shore B97215-H630F61
D937 | O-rings for ports P, T, T, A, B, Y, consisting of: FKM 90 Shore B97215-V681-10
5 pieces inner @12.4 mm (0.49 in) x @ 1.8 mm (0.07 in)
2 pieces inner @15.6 mm (0.61 in) x @ 1.8 mm (0.07 in) | HNBR 90 Shore B97215-H681-10
Accessories
Part Name | Series | Description Remark Part Number
Mating D936, | Cable with straight 5,10, 20 or 25 m, e.g. for 5 m specify 005, other | C21033-xxx-001
connector | D937 | mating connector 6-pole | length uponrequest
+PE
Mating connector, In accordance with EN 175201-804, type S, B97069-061
elbow 6-pole + PE metal, IP65, crimp contact @ 0.75 to 1.5 mm?
(0.0012 t0 0.0023in?), conus @12.2 mm (0.48
in), cable @8 to 12 mm (0.31 to 0.47 in), sealing
element @9 to 13 mm (0.35 to 0.51 in)
Mating connector, In accordance with EN 175201-804, type R, B97007-061
straight 6-pole + PE metal, IP65, crimp contact @ 0.75 to 1.5 mm?
(0.0012t0 0.0023 in?), conus @12.2 mm (0.48
in), cable @8 to 12 mm (0.31 to 0.47 in), sealing
element @9 to 13 mm (0.35 to 0.51 in)
Mounting | D936 | 4 pieces M5x55,1S0 - A03665-050-055
screws 4762-10.9, tightening
torque 6.8 Nm (60 Ibf in)
D937 | 4 pieces M6x60, ISO - A03665-060-060
4762-10.9, tightening
torque 11 Nm (97 Ibf in)
Shipping [ D936 |1 piece = B46035-001
P D937 - A40503
Documents
Title Description Remark Part Number

Mounting and Installation Instruction
D936/D937 Series Valves

Installation Instructions

Visit www.moog.
com to download

Technical Note TN 353

Protective Grounding and Electrical
Shielding of Hydraulic Valves with
Integrated Electronics

a document using
the part number in
asearch

Technical Note TN 494

Maximum Permissible Length of
Electric Cables for Valves with
Integrated Electronics

B97072-936

CA58437

CA48851

Rev.D, March 2024
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ORDERING INFORMATION

ACCESSORIES AND SPARE PARTS

Installation Drawings

Mating Connector, Straight 6-pole + PE

Inaccordance with EN 175201-804, type R, metal, IP65,
crimp contact @0.75 to 1.5 mm?(0.0012 to 0.0023 in?),
conus @12.2mm (0.48in), cable@8to 12 mm (0.31 to
0.47 in), sealing element @9 to 13 mm (0.35t0 0.51 in)

Part number B97007-061

o
=8
/Q
22, max. 20 Nm
(177 bfin)
62
S

Rev.D, March 2024

Moog Servo-proportional Valves D936 and D937 Series

Mating Connector, Elbow 6-pole + PE

Inaccordance with EN 175201-804, type S, metal, IP65,
crimp contact @0.75 to 1.5 mm? (0.0012 to 0.0023 in?),
conus @12.2mm(0.48in), cable@8to 12 mm (0.31 to
0.47 in), sealing element @ 9 to 13 mm (0.35 to 0.51 in)

Part number B97069-061

20
(079)
10

(0.39)

22
6

Y

i

62
(2.45)
67
(2.64)

22, max. 20 Nm
(177 Ibfin)
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ORDERING INFORMATION Moog Servo-proportional Valves D936 and D937 Series

ORDERING CODE

Model Number Type Designation
(assigned at the factory) 3 456 7 8 9 1011
(oo ] [... IEI L] LU ] 2] - @
Size 13 Enable Function
6 | Size 03 0 | No enable signal
7 | Size05 11 Supply Voltage
Model Designation 2 | 24V, for more
information, see
1 Valve Type section “Electronics”
R giegri\gl z[sgtigt;?cnsal valve with integrated 10 Command Signals
Command | Actual value
2 Rated Flow per Spool Land [l/min (gpm)] ¥ signal
Forp=35bar | Forp=5bar H |z10V 10V

D936 | D937 | (500 psi) (75 psi) E |4t020mA [ 4t020mA
04| o - [ 4(1.06) 1.5(0.4) X [ +10mA 410 20 mA
08| e - 18(21) 3(0.8)
12 o = 1262 45(1.2) 9 Valve Connector X1
5| e - 5(4) 57(L5) S | 6-pole + PEEN 175201-804
20| e _ (5.3) 7.6(2) 8 Seal Material
24| e - |24(6.3) 9.1(2.4) H | HNBR
25| o | - (6.6) 9.5(2.5) V| FKM
40| o - | 40 (10.6) 15.1 (4) 7 YPort
50| - e |50 (132 18.9(5) 0 [NoY |D936 |p, . =280bar (4,000 psi)
99| - e |100(26.4) 37.8(10) port |pg37 Proex = 250 bar (3,600 psi)

Maximum Operating Pressure 3 ¥Vith D936 | Py, =350 bar (5,000 psi)

350 bar (5000 psi) POrt | D937 |Not available

Spool Position Without Electrical Supply
Port P blocked, ports A and B connected to T
Ports P, A,B and T blocked

F | P>B, A>T connected

Bushing/Spool Design !

N FE o

4-way: zero lap, linear flow characteristic, A:B=2:1

4-way: zero lap, dual gain flow characteristic

3
K
4
O | 4-way: zero lap, linear flow characteristic
J
Y
E

4-way: zero lap, dual gain flow characteristic, A:B = 2:1 5 Proportional Solenoid

L | 4-way: zero lap, progressive flow characteristic 9 | Proportional solenoid on B side

Note: Preferred options marked in bold.

1) Combinations of Rated Flows and Flow Characteristics

Flow Characteristics (Pos. 4
R?;%:-F;),w Series |5 ) Y ( E) L
04 D936 ° ° ° = =
08 D936 - - - - °
12 D936 ° ° — — =
15 D936 - - ) - -
20 D936 - - - - °
24 D936 ° °
25 D936 - - ° - =
40 D936 ° ° ° ° °
50 D937 ° ° ° ° =
99 D937 (] ° ° ° °
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MORE PRODUCTS. MORE SUPPORT.

Moog designs a range of motion control products to complement those featured in this document. Moog also provides

service and support for all of our products. For more information, contact the Moog facility closest to you.

Australia

+61 39561 6044

Service + 61 38545 2140
info.australia@moog.com
service.australia@moog.com

Brazil

+5511 35720400
info.brazil@moog.com
service.brazil@moog.com

Canada
+1716 6522000
info.canada@moog.com

China

+86 51253503600
info.china@moog.com
service.china@moog.com

France

+331 45607000

Service +331 45607015
info.france@moog.com
service.france@moog.com

Germany

+497031 6220

Service +497031 622197
info.germany(@moog.com
service.germany(@moog.com

India

+91 80 4057 6666
Service +91 80 4057 6604
info.india@moog.com
service.india@moog.com

Ireland
+35321 451 9000
info.ireland@moog.com

Italy

+390332421111
Service 800815692
info.italy@moog.com
service.italy@moog.com

Japan

+81 46 3553767
info.japan@moog.com
service.japan@moog.com

Korea

+82317646711
info.korea@moog.com
service.korea@moog.com

Luxembourg
+352 4046 401
info.luxembourg@moog.com

Singapore

+65677 36238

Service +65 651 37889
info.singapore(@moog.com
service.singapore(@moog.com

Spain
+34 902133 240
info.spain@moog.com

Sweden
+46 31 680 060
info.sweden@moog.com

Turkey
+90216 6636020
info.turkey(@moog.com

United Kingdom

+44(0) 1684 858000
Service +44 (0) 1684 278369
info.uk@moog.com
service.uk@moog.com

USA

+1716 6522000
info.usa@moog.com
service.usa@moog.com

The Netherlands

+31 252462000
Hong Kong info.thenetherlands@moog.com
+852 26353200 service.netherlands@moog.com

info.hongkong@moog.com

For product information, visit www.moog.com/industrial

Moog is a registered trademark of Moog Inc. and its subsidiaries.
All trademarks as indicated herein are the property of Moog Inc. and its subsidiaries.
©2024 Moog Inc. All rights reserved. All changes are reserved.

Moog Servo-proportional Valves D936 and D937 Series
KEM/Rev. D, March 2024, Id. CDL58904-en
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