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Series 90 variable displacement pumps

Series 90 motors

•
• 
• 
• 
• 
• 
• 
• 
• 
•

SERIES 90 FAMILY OF 
PUMPS AND MOTORS

PLUS+1 COMPLIANT 
CONTROLS AND 
SENSORS
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P106 648E

Slider block

Servo piston

Servo arm
Displacement control

Cradle bearing

Charge pump Swashplate Cradle guide

Feedback linkage

Roller bearing

Shaft

Piston
Slipper

Valve plate

Cylinder block

Input shaft

Rear 

bushing

Bushing

seal

DESIGN Series 90 pump cross-section

Name plate

Model-No./Ident-No.

Model  Code

Serial-No.

Made in USA

Place of Manufacture

Model
Number

Serial
Number

Model
Code

N - 88 - 126 - 67890

501829

P104 291E



7520L0603

Series 90 Axial Piston Pumps
Technical Information

Pump Motor

Working loop (low pressure) Control fluidSuction line Case drain fluidWorking loop (high pressure)

Motor swashplate

Loop flushing valve

Displacement control valve

Heat exchanger bypass valve

Reservoir

Vacuum gauge

Purge relief valve

Fixed displacement motor

Output shaft
Multi-function valve

Charge pump

To 
pump 
case

Servo 
pressure
relief valves

Servo control cylinder
Pump swashplate

Input shaft

Reversible variable
displacement pump

Servo control cylinder

Heat exchanger

Multi-function valve 

Charge pressure relief valve

Orificed check
valve

Control handle

P102 000

PICTORIAL CIRCUIT 
DIAGRAM

M

BB

L2

M2

M1

M4

M5

M3
A A

S

L2 M1

M2
L1

M3

P104 286E

SYSTEM SCHEMATIC
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Feature Unit

Frame

042 055 075 100 130 180 250

Displacement

Mass moment of inertia of 

D

mm

[in]

Installation drawings

Shafts Shafts

Installation position

OPERATING PARAMETERS

Parameter Unit

Frame

042 055 075 100 130 180 250

Input speed

Minimum

min

Maximum

System pressure

bar [psi]Maximum

Minimum low loop

Inlet pressure (charge inlet)

Case pressure

bar [psi]

FEATURES AND OPTIONS
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FLUID SPECIFICATIONS Viscosity

Minimum

Maximum

Temperature

Minimum

Maximum

Filtration

β β ≥
β β ≥
μ
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INPUT SPEED

SYSTEM PRESSURE

CASE PRESSURE

Operating parameters  

Minimum speed

Continuous speed

Maximum speed

Pressure and speed limits   

W
Unintended vehicle or machine movement hazard. 

System pressure

Continuous pressure

Maximum pressure

C
Possible component damage or leakage 

OVERVIEW
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HYDRAULIC FLUIDS

TEMPERATURE AND 
VISCOSITY in the table Fluid specifications  

rated 
temperature maximum temperature

minimum 
temperature

recommended operating range minimum viscosity

maximum viscosity
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RESERVOIR

FLUID AND FILTRATION

CHARGE PRESSURE

βx

INDEPENDENT BRAKING 
SYSTEM

¹ βX

β β β  ≥

β
β β  ≥

Design Guidelines for Hydraulic Fluid Cleanliness, 
,

W
Unintended vehicle or machine movement hazard. 
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Selection of 
drive line components  BLN-9885

Input power P = = 

SI units V

Δp = p i

η
ηm

ηt η ηm

V η

V Δp

π ηm

Δp
ηt

π

US units V

Δp = p i

η
ηm

ηt η ηm

Input power P = = 

V η

V Δp

π ηm

Δp
ηt

π

SIZING EQUATIONS

RESERVOIR
(continued)

CASE DRAIN
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SHAFT LOADS

Re = Me / L

Bearing life
Frame size Bearing life – B10 hrs

Allowable external shaft load
Parameter 042 055 075 100 130 180 250

in

out

L

Re

TinTout

0˚Re

P104 292E

90˚
Re

270˚
Re

180˚Re Pump
swashplate

Radial and thrust load position
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SHAFT AVAILABILITY 
AND TORQUE RATINGS

Shaft availability and torque ratings
Shaft description 

and option code 042 055 075 100 130 180 250

spline
— — — — — —

spline

900
— — — — — —

spline
— — — — — —

spline
— — — — —

spline
— — — —

pitch spline
— — —

spline
— — — —

— — — — — —

— — — — —

— — — — — —

— — — — —

— — — — —

T4 — — — — — —

[4400]
— — — — — —

Legend: 
 

—  
 

+
for front pump in 

 
 

*

First stageSecond stageThird
 stage

for the first pumpM e1
second  pump

for the M e2

next pumpfor the M e3

Input torqueM e

P102 014E

Through torque diagram

Torque required by auxiliary pumps is additive. Ensure requirements don’t exceed shaft torque ratings.
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FILTRATION OPTIONS Suction filtration – option S Suction filtration

Charge pressure filtration – option R, T, P, and L
Charge pressure filtration

To pump case

Charge pump

Hydraulic fluid reservoir

Filter
To low 
pressure 
side and
control

Screen

Adjustable 
charge pressure 
relief valve

P102 004E

DISPLACEMENT LIMITER Displacement limiter
Displacement limiter adjustment screw

Servo 
cylinderServo piston

P102 005E

Displacement limiter location

Pump rotation

Displacement 

limiter mounted 

on servo side

Displacement 

limitation at high 

pressure side

A

A
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MULTI-FUNCTION VALVES Overpressure protection

 

Pressure limiting function
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Bypass Function

C 
Possible pump and/or motor damage 

MULTI-FUNCTION VALVES
(continued)

Multifunction valve, pressure limiter, pressure regulation, option 1

M

B

L2

M2

M1

M4

M5

M3
A

S

Charge
pressure
relief valve

Multifunction valve

Multifunction valve

To control

Servo piston

Servo piston

Port A

Port B
C

Bypass hex
adjustment

P102 007E

Servo pressure
relief valves

A

B
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SPEED SENSOR

Pulse frequency
042 055 075 100 130 180 250

Red
White
Black

Green

A

D

Packard Weather-Pack
4 pin 

Speed sensor with Packard® Weather-Pack connector

Speed sensor with Turck® Eurofast connector
Turck Eurofast Connector

4 pin

4

Specifications
Supply voltage*

Supply voltage (regulated)

Required current

Max. current

Max. frequency

Voltage output (high)

Voltage output (low)

Temperature range

CHARGE PUMP
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Charge pump sizing/selection

Available charge pump sizes and speed limits
Charge pump size Rated speed 

min-1 (rpm)

D

 

J

CHARGE PUMP
(continued)

Charge pump flow and power curves

Charge pump power requirementsCharge pump output flow

80

70

60

50

40

30

20

103

6

9

12

15

21

18

500 1000 2000 3000 4000 4500

Speed min¯¹  (rpm)

U
S 

g
al

/m
in

l/
m

in 17 cm
  

14 cm  

34
 c

m
  3

3

26 cm
  

20 cm
  

 

3

3

0
0

47
 c

m
  

e

3

3

9024

3

3

P102 012E

3

2

1

6

500 1000 2000 3000 4000 4500

H
P

kW

34
 c

m
  

26
 c

m
   

1
 cm

  
1

3

14 cm  

5

4

3

2

1

4

0

0

3

3

3

3

3

3

 3

65
 c

m
  35

P102 013E
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AUXILIARY MOUNTING 
PADS

Auxiliary mounting pads specifications

Mounting pad size Option code Internal spline size

Minimum spline 

engagement

mm [in]

Rated torque

9 teeth

Mating pump requirements

Auxiliary pump dimensions
Flange size Units P diameter B maximum D F minimum

mm

[in]

Auxiliary pump mounting flange and shaft

Ø
 P

 0 -0
.0

5
[+

0.
00

0]
[-

0.
00

2]

F
min.

Minimum spline 
engagement

D

B
max.

E

Mounting flange 
(Ref)

Coupling

0.8 [0.03] R

preferred P102 015E
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MOUNTING FLANGE 
LOADS

Allowable overhung load moments
Frame size Rated moment (MR) Shock load moment (MS)

Overhung load example

Estimating overhung load moments

  M n n

  MS S n n

 M
 MS

S
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3 -POSITION (FNR) 
ELECTRIC CONTROL

1 2

Not connected

Voltage between terminals 1 and 2

SAUER-DANFOSS
mating parts kit 
Part No. K09129

Solenoid plug face for DIN 43650 connector 

P102 022

Solenoid connector

M5

a b

M4 T P

P102021

3-position electric control hydraulic schematic

"0"
Voltage  VDC

D
is

p
la

ce
m

e
n

t 100 % b

100 %-b

P102 023

Pump displacement vs. electrical signal Solenoid Data
Voltage Power Connector

Response time

Pump output flow direction vs. control signal
Input shaft rotation

Signal at solenoid a b a b

Port A flow In In

Port B flow In In

Servo cylinder active M4 M4
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ELECTRIC DISPLACEMENT 
CONTROL (EDC)

Operation

Features and Benefits

T P TM4 M5

P  C  P

X2 X1

P102 025

Cross-sectionElectric displacement control schematic

M5 M4 T P

X2 X1

P102 024E
Feedback from
swashplate
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ELECTRIC DISPLACEMENT 
CONTROL (EDC)
(continued)

Ω
Ω

Pump displacement vs. control current
Control current

Coil 

configuration

a

mA

b

mA

Pin 

connections

Dual coil 
in series

A&D

Dual coil 
parallel

Response time

Pump output flow direction vs. control current

EDC using a single coil or dual coils in parallel (A and C common, B and D common)
Input shaft rotation

Positive current to term

Port A flow In In

Port B flow In In

Servo cylinder M4 M4

EDC using a dual coil or dual coils in series (B and C common)
Input shaft rotation

Positive current to term A D A D

Port A flow In In

Port B flow In In

Servo cylinder M4 M4

Installation drawings  

"0"
Current  mA

D
is

p
la

ce
m

e
n

t

100 %

a b

-b -a

100 %
P102 026E

MS connector (option KA) MS 3102C-14S-2P Packard® Weather-Pack (option KP) 4-way 
shroud connector

Control signal requirements
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Hydraulic signal pressure range*
a

b

HYDRAULIC 
DISPLACEMENT 
CONTROL (HDC)

Operation

Features and benefits of the hydraulic displacement control:

M4 T P

from
swashplate

Hydraulic displacement control schematic

T M4 P M5 T

P102 030

X1 X2

Cross-section
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Control signal requirements

Response time

swashplate response to the acceleration 

Pump output flow direction vs. control pressure
Input shaft rotation

Control pressure to 

port

Port A flow In In

Port B flow In In

Servo cylinder M4 M4

Installation drawings  

HYDRAULIC 
DISPLACEMENT 
CONTROL (HDC)
(continued)

Pump displacement vs. signal pressure

"0"
Signal pressure

D
is

p
la

ce
m

e
n

t

100 %

a b

-b -a

100 % P102 031E
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MANUAL DISPLACEMENT 
CONTROL (MDC)

Operation

Features and benefits of the manual displacement control:

Manual displacement control schematic

M4M5 T PFeedback
from
swashplate

A – 0 – B

Switch

Neutral
Start

P102 035E

Cross-section

T M5 P M4 T

Control handle input signal

P102 033E
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MANUAL DISPLACEMENT 
CONTROL (MDC)
(continued)

External control handle requirements

Pump output flow direction vs. control handle rotation
Input shaft rotation

Handle rotation

Port A flow In In

Port B flow In In

Servo cylinder M4 M4

Installation drawings

Pump displacement vs. control lever rotation

"0"
Lever rotation"A"

D
is

p
la

ce
m

e
n

t

100 %

2 

-2 

100 %

"B"
-24˚ to 30˚  

 24˚ to 30˚

P102 034E

-35  max.

35  max.

Response time
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NON-LINEAR MANUAL 
DISPLACEMENT 
CONTROL (MDC)

Features and benefits of the non-linear manual displacement control:

Non-linear MDC schematic

M5 M4 T P

A – 0 – B

Feedback from
swashplate P102 032E

Control handle input signal

T M4 P M5 P102 036E

Cross section
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External control handle requirements

Response time

Pump output flow direction vs. control handle rotation
Input shaft rotation

Handle rotation

Port A flow In In

Port B flow In In

Servo cylinder M4 M4

Installation drawings

NON-LINEAR MANUAL 
DISPLACEMENT 
CONTROL (MDC)
(continued)

Pump displacement vs. control lever rotation

"0""A"

100 %

-31˚ 

100 %

"B"Lever rotation

D
is

p
la

ce
m

e
n

t

-3 

3 31˚ 

P102 037E

-33˚ max.

33˚ max.
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B

A

M5 M4

M3

M1

M2

L1 S L2

M6

P003 174

NFPE Schematic

NON FEEDBACK 
PROPORTIONAL ELECTRIC 
CONTROL (NFPE) 

Supply Voltage Coil Resistance

Ohms

Resistance Table
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Features and benefits of the NFPE control when used with sauer-danfoss 
microcontroller

Input signal requirements

NFPE pump displacement vs. input signal
Shaft rotation CW CCW

Active solenoid A B A B

In In

In In

M4 M4

Solenoid data
Voltage Control current

Start End Max

~ 440 mA

NON FEEDBACK 
PROPORTIONAL ELECTRIC 
CONTROL (NFPE)
(continued)
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mm [in]

port as outlet

9

"

Multifunction
e

Multifunction
e

e

View "X"

"A"

m
in

im
um

m
in

im
umposition

Maximum
t

Maximum
t

s

A

4 ] [Ø
4]

 0

]

t

t

this surface

]
 

i

system pressure A

Approximate

pump inlet

system pressure 

"X"
"Z"

]

]
4

Approximate
center

View "Z"

]

]

0

0

]

Manual displacement control (MDC), endcap twin ports, option 80FRAME SIZE 042
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mm [in]

14
6

[5
.7

5]

146
[5.75]

4 threads
1/2-13UNC-2B
22 [0.87] deep

View "X"
14

6
([

5.
75

]

146
[5.75]

4 threads
1/2-13UNC-2B
22 [0.87] deep

View "X"

106.38
[4.188]

10
6.

38
[4

.1
88

]

4 threads
3/8-16UNC-2B
17.8 [0.70] deep

View "X"

SAE B-B, option BB

300.37
[11.83]

282.92 
[11.14]

For O-ring 
Ø94.92 x 2.62
[Ø3.737 x 0.103]

"X"

Coupling spline data:
Pitch diameter = 23.8125 [0.9375]
Pressure Angle = 30° 
Number of teeth = 15
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 15. 2 [0.598]

Ø
10

1.
65

[Ø
4.

00
2]

+
 0

.0
5

-  
0.

00
[+

0.
00

2]
[-

 0
.0

00
]

30.8 
[1.21]

300.37
[11.83]

282.92 
[11.14]

for O-ring 
Ø94.92 x 2.62
[Ø3.737 x 0.103]

"X"

Coupling spline data:
Pitch diameter = 20.638 [0.8125]
Pressure Angle = 30° 
Number of teeth = 13
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 25.5 [1.0]

SAE B, option BC

20.5 
[0.81]

Ø
10

1.
64

[Ø
4.

00
2]

+
 0

.0
5

   
0

[+
0.

00
2]

[-
 0

.0
00

]

301.85
[11.88]

288 
[11.34]

for O-ring 
Ø82.22 x 2.62
[Ø3.237 x 0.103]

Coupling spline data:
Pitch diameter = 14.288 [0.5625]
Pressure angle = 30° 
Number of teeth = 9
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 33.5 [1.32]

"X"

18 
[0.71]

Ø
82

.6
[Ø

3.
25

2]
 

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

SAE A, option AB

P102 041

Auxiliary mounting pad – options AB, BC, BBFRAME SIZE 042
(continued)
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mm [in]

A

 
m

in
im

um

 

m
in

im
umposition

  Tor t 
not to ex

Maximum 
t

Maximum 
t

Manual Displacement 
Dimensions

rt
e

Multifunction
e

e
e

View "X"

Multifunction
e

Port

t

y not

this surface

port
Shaf

Pr

 

p
o

rt
 

rt
system pressure A

Approximate 
y

rt
system pressure 

"X"

"Z"

p
o

rt

p
o

rt
 A

Port S

 0

]

View "Z"

 P
o

rt

Approximate
y

Port

Port

port as outlet

rt
Se o pressure

y not

this surface

Shaf

Pr

 

t

rt M4
ser  pressure

V

Por

ex

 option MA

Manual displacement control (MDC), endcap side ports, option 60FRAME SIZE 055
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mm [in]

p
o

rt
 S

A

system pressure 

pump inlet

A

Manual displacement control (MDC) endcap twin ports, option 80FRAME SIZE 055
(continued)
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mm [in]

SAE B, option BC

4 threads
1/2-13UNC-2B
22.0[0.87] deep

View "X"

146
[5.75]

14
6

[5
.7

5]
329

[12.95]

311.5
[12.26]

"X"

Coupling spline data:
Pitch diameter = 20.6375 [0.8125]
Pressure angle = 30° 
Number of teeth = 13
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 29.51 [1.16]

For O-ring 
Ø 94.92 x 2.62
[Ø 3.737 x 0.103]

17.66 
[0.70]

Ø
 1

01
.6

5
[Ø

 4
.0

02
]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

331
[13.03]

314 
[12.36]

"X"

Coupling spline data:
Pitch diameter = 29.6333 [1.167]
Pressure angle = 30° 
Number of teeth = 14
Pitch = 12/24
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 18.97 [0.747]

[+
0.

00
5]

[-
 0

.0
00

]

For O-ring 
Ø 120.32 x 2.62
[Ø 4.737 x 0.103]

Ø
 1

27
.0

3
[Ø

 5
.0

0]

+
 0

.1
3

   
0

30.73 
[1.21]

SAE C, option CD

View "X"

6 threads
1/2-13UNC-2B
22 (0.87) deep

11
4.

5
[4

.5
1]

114.5
[4.51]

181
[7.13]

SAE A, option AB

330.4
[13.01]

316.6
[12.46]

For O-ring 
Ø 82.22 x 2.62
[Ø 3.237 x 0.103]

Coupling spline data:
Pitch diameter = 14.288 [0.5625]
Pressure angle = 30° 
Number of teeth = 9
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 37.13 [1.46]

"X"

Ø
 8

2.
6

[Ø
 3

.2
52

]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

15.13 
[0.59]

10
6.

37
5

[4
.1

88
]

106.375
[4.188]

View "X"

4 threads
3/8-16UNC-2B
22.8 [0.90] deep

P102 044

Auxiliary mounting pad – options AB, BC, CD, BBFRAME SIZE 055
(continued)
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mm [in]

Auxiliary mounting pad – options AB, BC, CD, BB

View "X"

"X"

   
0

FRAME SIZE 055
(continued)
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mm [in]

Manual Displacement Control (MDC) Endcap Side Ports, Option 60

Port

port as outlet

rt
ser  pressure

rt M4
ser  pressure

y not

this surface

Shaf

Pr

 

t

V

Por

t

y not

this surface

Shaf

Pr

 
t

Port

p
o

rt

Approximate 
y

rt
System pressure 

Ø
 9

4 
m

ax
im

u
m

"X"

"Z"

p
o

rt
 

rt
system pressure A

p
o

rt
 A

Port S

 0

 p
o

rt

Approximate
y

Port

View "Z"

rt
e

Multifunction
e

e
e

View "X"

Multifunction
e

Port

A

m
in

im
um

m
in

im
umposition

Tor t 
not to ex

Maximum 
t

Maximum 
t

 option MA

A

M4
]

]

bey x
                 

]

 

0

]

]

FRAME SIZE 075
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mm [in]

Manual Displacement Control (MDC), endcap twin ports, option 80

rt  system pressure A

Port
pump inlet

A

rt
system pressure 

Por

ex

99
 option MA

]

Vi "

FRAME SIZE 075
(continued)
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mm [in]

A

BM4 M5

A

BM4 M5

A

BM4 M5

SAE B, option BC

View "X"

14
6

[5
.7

5]

4 threads
1/2-13UNC-2B
22 [0.87] deep

146
[5.75]

346.5
[13.64]

328.9
[12.95]

"X"

Coupling spline data:
Pitch diameter = 20.6375 [0.8125]
Pressure angle = 30° 
Number of teeth = 13
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 29.51 [1.16]

For O-ring 
Ø 94.92 x 2.62
[Ø 3.737 x 0.103]

17.66 
[0.70]

Ø
 1

01
.6

5
[Ø

 4
.0

02
]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

348.4
[13.72]

331.4 
[13.05]

For O-ring 
Ø 120.32 x 2.62
[Ø 4.737 x 0.103]

"X"

Coupling spline data:
Pitch diameter = 29.6333 [1.167]
Pressure angle = 30° 
Number of teeth = 14
Pitch = 12/24
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 18.97 [0.747]

Ø
 1

27
.0

3
[Ø

 5
.0

01
]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

30.73 
[1.21]

SAE C, option CD

View "X"

6 threads
1/2-13UNC-2B
22 [0.87] deep

114.5
[4.51]

11
4.

5
[4

.5
1]

181
[7.13]

SAE A, option AB

View "X"

4 threads
3/8-16UNC-2B
22.8 [0.90] deep

106.375
[4.188]

10
6.

37
5

[4
.1

88
]

347.8
[13.69]

333.93
[13.14]

For O-ring 
Ø 82.22 x 2.62
[Ø 3.237 x 0.103]

Coupling spline data:
Pitch diameter = 14.288 [0.5625]
Pressure angle = 30° 
Number of teeth = 9
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 37.13 [1.46]

"X"

Ø
 8

2.
6

[Ø
 3

.2
52

]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

15.13 
[0.59]

P102 048

Auxiliary mounting pad – Options AB, BC, CD, BBFRAME SIZE 075
(continued)



43520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

A

SAE B-B, option BB

View "X"

14
6

[5
.7

5]

4 threads
1/2-13UNC-2B
22 [0.87] deep

146
[5.75]

346.5
[13.64]

328.9 
[12.95]

For O-ring 
Ø 94.92 x 2.62
[Ø 3.737 x 0.103]

"X"

Coupling spline data:
Pitch diameter = 23.8125 [0.9375]
Pressure angle = 30° 
Number of teeth = 15
Pitch = 16/32
ANSI B92.1-1970, class 6, 
fillet root side fit
Length of spline = 24.43 [0.96]

Ø
 1

01
.  

65
[Ø

 4
.0

02
]

+
 0

.1
3

   
0

[+
0.

00
5]

[-
 0

.0
00

]

22.75
[0.896]

BM4 M5

P102 049

Auxiliary mounting pad – options AB, BC, CD, BBFRAME SIZE 075
(continued)



44 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Manual Displacement Control (MDC), endcap side ports, option 60

"A"

m
in

im
um

m
in

im
umposition

Tor t 
not to ex

Maximum 
t

Maximum 
t

rt
e

Multifunction
e

e
e

View "X"

Multifunction
e

Port

t

y not

this surface

Shaf

Pr

 

Port

p
o

rt
 

rt
system pressure A

Approximate 
y

rt
system pressure 

"X"

"Z"

p
o

rt

p
o

rt
 A

port S

 0

] ]

Port

port as outlet

rt
ser  pressure

rt M4
Se o pressure

y not

this surface

Shaf

Pr

 

t

Vi

Por

ex

 p
o

rt

Approximate
y

Port

View "Z"

 option MA

A

0

]

bey x
                 

 

FRAME SIZE 100



45520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Manual Displacement Control (MDC), endcap twin ports, option 80

this surface

A

system pressure 

A

pump inlet
p

o
rt

 S

FRAME SIZE 100
(continued)



46 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

A

SAE B, Option BC

378,3
(14.89)

360,9 
(14.21)

for O-Ring 
ø94.92 x 2.62
(3.737 Dia x 0.103)

"X"

ø
10

1,
65

(4
.0

02
 D

ia
)

COUPLING SPLINE DATA:
Pitch Dia = 20,6375 (.8125)
Pressure Angle = 30 
Number of teeth = 13
Pitch = 16/32
ANSI B92.1-1970, Class 6, 
Fillet Root Side Fit
Length of spline = 29,51 (1.16)

+
 0

,1
3

   
0

(+
.0

05
)

(-
 .0

00
)

17,66 
(.70)

View "X"

4 Threads
1/2-13UNC-2B
22 (.87) deep

146
(5.75)

14
6

(5
.7

5)

SAE C, Option CD

View "X"

6 Threads
1/2-13UNC-2B
22 (.87) deep

114,5
(4.51)

11
4,

5
(4

.5
1)

181
(7.13)380,27

(14.97)

363,47 
(14.31)

for O-Ring 
ø120.32 x 2.62
(4.737 Dia x 0.103)

"X"

ø
12

7,
03

(5
.0

01
 D

ia
)

COUPLING SPLINE DATA:
Pitch Dia = 29,6333 (1.167)
Pressure Angle = 30 
Number of teeth = 14
Pitch = 12/24
ANSI B92.1-1970, Class 6, 
Fillet Root Side Fit
Length of spline = 18,97 (.747)

+
 0

,1
3

   
0

(+
.0

05
)

(-
 .0

00
)

30,73 
(1.21)

SAE A, Option AB

379,69
(14.95)

366,02 
(14.41)

for O-Ring 
ø82.22 x 2.62
(3.237 Dia x 0.103)

COUPLING SPLINE DATA:
Pitch Dia = 14,288 (.5625)
Pressure Angle = 30 
Number of teeth = 9
Pitch = 16/32
ANSI B92.1-1970, Class 6, 
Fillet Root Side Fit
Length of spline = 37,13 (1.46)

"X"

ø
82

,6
(3

.2
52

 D
ia

)

+
 0

,1
3

   
0

(+
.0

05
)

(-
 .0

00
)

15,13 
(.60)

View "X"

4 Threads
3/8-16UNC-2B
17 (.67) deep

10
6,

37
5

(4
.1

88
)

106,375
(4.188)

A

P106 645E

Auxiliary mounting pads, SAE AB, SAE BC, SAE CDFRAME SIZE 100
(continued)



47520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

378,3
(14.89)

360,9 
(14.21)

for O-Ring 
ø94.92 x 2.62
(3.737 Dia x 0.103)

"X"

ø
10

1,
65

(4
.0

02
 D

ia
)

COUPLING SPLINE DATA:
Pitch Dia = 23,8125 (.9375)
Pressure Angle = 30 
Number of teeth = 15
Pitch = 16/32
ANSI B92.1-1970, Class 6, 
Fillet Root Side Fit
Length of spline = 24,43 (.96)

+
 0

,1
3

   
0

(+
.0

05
)

(-
 .0

00
)

22,75 
(.896)

SAE B-B, Option BB

View "X"

4 Threads
1/2-13UNC-2B
22 (.87) deep

146
(5.75)

14
6

(5
.7

5)

P106 646E

FRAME SIZE 100
(continued)

Auxiliary mounting pad, SAE BB



48 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Manual Displacement Control (MDC), end cap twin ports, option 80

"A"

m
in

im
um

m
in

im
umposition

Tor t 
not to ex

Maximum 
t

Maximum 
t

rt
e

Multifunction
e

e
e

View "X"

Multifunction
e

rt M4
ser  pressure

y not

this surface

Shaf

Pr

 

t

Vi

Port

port as outlet

rt
ser  pressure

p
o

rt

Approximate 
y

Port

View "Z"

t

y not

this surface

Shaf

Pr

 

port

p
o

rt

rt
System pressure A

Approximate 
y

Port
pump inlet

rt
System pressure 

"X"
"Z"

A

 0

]

Por

 option MA

FRAME SIZE 130



49520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, BB

"X"

Pr

 

View "X"

Pr
9

 

"X"

   
0

View "X"

View "X"

"X"

   
0

Pr

 

FRAME SIZE 130
(continued)



50 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, BB

View "X"

"X"

View "X"

"X"

FRAME SIZE 130
(continued)



51520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Manual Displacement Control (MDC), end cap twin ports, option 80

ccw cw

"A"

m
in

im
um

m
in

im
umposition

Maximum

Maximum

this surface

Shaf

Pr

 

system pressure A

Approximate

System pressure 

"X"

"Z"

 0

pump inlet

port as outlet

this surface

˚

View "Z"

Approximate

View "X"

Multifunction

Multifunction

V

FRAME SIZE 180



52 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, EF, EG, BB

View "X"

"X"

9

"X"

View "X"

"X"

View "X"

FRAME SIZE 180
(continued)



53520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, EF, EG, BB

View "X"

View "X"

View "X"

"X"

Pr

 

"X"

Pr

 

"X"

Pr

 

FRAME SIZE 180
(continued)



54 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, EF, EG, BB

"X"

View "X"

FRAME SIZE 180
(continued)



55520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Manual Displacement Control (MDC), end cap twin ports, option 80

"A"

m
in

im
um

m
in

im
um

 
position

Tor t 
not to ex

Maximum 
t

Maximum 
t

Port

V

t

y not

this surface

Shaf

Pr

 

port

p
o

rt

Approximate 
y

"X"

"Z"

]

Port

port as outlet

rt
ser  pressure

rt M4
ser  pressure

y not

this surface

Shaf

Pr

 

t

V

View "Z"

 p
o

rt

Approximate 
y

Port

View "X"

rt
e

Multifunction
Va e

Multifunction
e

e
e

Port  

pump Inlet

Por

rt rt
system pressure A

rt
system pressure 

 option MA

A

FRAME SIZE 250



56 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad - options AB, BC, CD, DE, EF, EG, BB

"X"

"X"

View "X"

9

"X"

View "X"

View "X"

FRAME SIZE 250
(continued)



57520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad – options AB, BC, CD, DE EF, EG, BB

View "X"

View "X"

"X"

Pr

 

"X"

Pr

 

"X"

Pr

 

FRAME SIZE 250
(continued)



58 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Auxiliary mounting pad – options AB, BC, CD, DE, EF, EG, BB

"X"

View "X"

FRAME SIZE 250
(continued)



59520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Option CA

View "W"

C
3

"W"

C
1

C
1

C2

Port
M4

C
4 

m
ax

im
u

m
C

4 
m

ax
im

u
m

Port
M5

Displacement limiter
option 4

limitation both sides

P102065

View "W"

C
5 

m
ax

im
u

m

Option DC & DD

"W" P102065a

a

b

C
5.

1
C

5.
2

COVER PLATE

Dimensions
Frame size C1 C2 C3 C4 maximum (option 4)

3-POSITION (F-N-R) ELECTRIC CONTROL

Dimensions
Frame size C5 maximum C5.1 C5.2

[option DD only]



60 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

Vi "

"

Port

Port 

Pack
onnector

ELECTRIC DISPLACEMENT CONTROL (EDC) WITH MS-CONNECTOR OR PACKARD® CONNECTOR

Dimensions
Frame size C6 C7

Option HF View "W"

C
8.

2 
(p

o
rt

 X
1)

C
9

C11

Port X1 C12

C
10

Port X2

"W"

C
8.

1 
(p

o
rt

 X
2)

Dimensions
Frame size C8.1 C8.2 C9 C10 C11 C12

HYDRAULIC DISPLACEMENT CONTROL (HDC)



61520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

MANUAL DISPLACEMENT CONTROL (MDC) WITH NEUTRAL START SWITCH

Dimensions
Frame size C13 C14

"

"

"V"

"A"
position

Maximum 

Maximum 

View "V"

m
in

im
um

m
in

im
um

NON-LINEAR MANUAL DISPLACEMENT CONTROL (MDC)

Dimensions
Frame size C15

"

"

start switch



62 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

"V"

View "V"

V

X

Dimensions
Frame Size Option “X” “Y”

— — —

ELECTROHYDRAULIC 
DISPLACEMENT 
CONTROL (NFPE)
(EXCEPT 075 NFPE)



63520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

after filter

View "X"

before filter

"X"

 

TView "X"

Port 
from filter

Port D
to filter

"X"

after filter

T

P

INTEGRAL PRESSURE FILTER

REMOTE PRESSURE 
– WITHOUT FILTER

Dimensions
Frame size F1 F2 F3 F4 maximum F5 maximum F6 maximum F7 maximum



64 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

54
[2.118]

306
[12.043]

14
[0.56]

7.95
[0.313]

31.2
[1.228]

4
[0

.1
57

]

Ø
28

.7
[1

.1
3]

Ø
34

.4
2

[1
.3

55
]12

4.
2

[4
.8

9]
94

.5
[3

.7
22

]

Ø
12

7

[5
1]

47.6
[1.874]

156
[6.142]

R0.8 max.
[0.03]

12.45±0.25
[0.490±0.010]

Connector
AMP Junior Typ A

Case drain L1
1-1/16-12UN-2B

System pressure B
Gage port M2
9/16-18UNF-2B

System pressure A
Gage port M1
9/16-18UNF-2B

Approx center
of gravity

Spline data:
Pitch dia:          33.3375

         [1.3125]
Pressure angle:       30
Number of teeth:   21
Pitch                        16/32
ANSI B92.1 -1970, class 5
Fillet root side fit 

Charge pump inlet M10
9/16-18UNF-2B

 0 -0
.0

5
[0

]
[-

0.
00

2]

"E"

"B""A"

"C"

Ø14.3

[0.565]
57

.2
5

[2
.2

54
]

95
[3

.7
55

]

65
[2.543]

91
.7

[3
.6

11
]

+0.25
 -0.13
[+0.10]
[-0.005]

57.25
[2.254] Case drain L2

1-1/16-12UN-2B

"D"

View "B"

P104 324E

 t
o

 c
as

e 
d

ra
in

 L
1

FRAME SIZE 075 NFPE

248
[9.772]

57.15
[2.250]

27
.7

6
[1

.0
93

]

172
[6.780]

22
1 

m
ax

.
[8

.7
01

]

Gage port M5
Servo pressure
9/16-18UNF-2B

Split flange boss (2x)
DN 25 TypII 40MPa series 
per ISO 6162
Thread:   0.4375-14UNC-2B

    [7/16-14UNC-2B]
    0.83 min.

                  full thread depth

Gage port M4
Servo pressure
9/16-18UNF-2B

Connector
Deutsch: DTM 06-3 S

View "C"

110.8
[4.362]

84
[3

.3
1]

Multifunction valve

Multifunction valve

Charge pressure
relief valve

Charge pump inlet S
1-5/16-12UN-2B

View "A"

P104325E

Integrated NFPE control, endcap side ports



65520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

253
[9.962]

141
[5.557]

View "D"

Charge pressure
Gage port M3
9/16-18UNF-2B

Optional: Part for speed pick up
9/16-18UNF-2B

P104 326E

FRAME SIZE 075 NFPE 
(continued)

262.4
[10.332]

141.7
[5.581]

65
[2

.5
58

]

39
.4

[1
.5

51
]

View "E"

P104 327E

Integrated NFPE control, endcap side ports (continued)



66 520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

FRAME SIZE 075 NFPE 
(continued)

Integrated NFPE control, endcap twin ports

Ø
12

7

[5
1]

 0 -0
.0

5
[0

]
[-

0.
00

2]

"B""A"

Ø
34

.4
2

[1
.3

55
]

Ø
28

.7
[1

.1
3]4

[0
.1

57
]12

4.
2

[4
.8

9]
99

.0
[3

.9
0] 61

[2
.4

02
]

27
.7

6
[1

.0
93

]

61
[2

.4
02

]

54
[2.118]

306
[12.043]

Connector
AMP Junior Typ A

Case drain L1
1-1/16-12UN-2B 14

[0.56]

7.95
[0.313]

R0.8 max.
[0.03]

12.45±0.25
[0.490±0.010]

System pressure B
Gage port M2
9/16-18UNF-2B

31.2
[1.228]

47.6
[1.874]

156
[6.142]

57.15
[2.25]

242
[9.54]
248

[9.75]

Spline data:
Pitch dia:          33.3375 [1.3125]
Pressure angle:       30
Number of teeth:   21
Pitch                        16/32
ANSI B92.1 -1970, class 5
Fillet root side fit 

Charge pump inlet
1-5/16-12UN-2B

Approx center
of gravity

"E"

"C"

System pressure A
Gage port M1
9/16-18UNF-2B

Split flange boss (2x)
DN 25 TypII 40MPa series 
per ISO 6162
Thread:   0.4375-14UNC-2B

    [7/16-14UNC-2B]
    0.83 min.

                  full thread depth

P104 328E

172
[6.780]

22
1 

m
ax

.
[8

.7
01

]

Gage port M5
Servo pressure
9/16-18UNF-2B

Gage port M4
Servo pressure
9/16-18UNF-2B

Connector
Deutsch: DTM 06-3 S

View "C"

P104 329E



67520L0603

Series 90 Axial Piston Pumps
Technical Information

mm [in]

FRAME SIZE 075 NFPE 
(continued)

Auxiliary mounting pad SAE-A

348
[13.704]

334
[13.141]

15.13
[0.596]

106.376
[4.188]

Ø
82

.6

[3
.2

52
]

10
6.

37
6

[4
.1

18
]

 +
0.

13
   

 0 [+
0.

00
5]

[  
 0

]

Thread 3/8-16UNC-2B
0.89 deep

for O-ring
Ø82.27x1.78
[3.24x0.07] 

Spline data:
Pitch dia:          14.288 [0.562]
Pressure angle:       30
Number of teeth:   9
Pitch                        16/32
ANSI B92.1 -1970, class 6
Fillet root side fit
effective lengh
of spline:           37.13 [1.46] P104 330E



520L0603

Local address:

Sauer-Danfoss GmbH & Co. OHG
Postfach 2460, D-24531 Neumünster
Krokamp 35, D-24539 Neumünster, Germany
Phone: +49 4321 871 0
Fax: +49 4321 871 122

Sauer-Danfoss ApS
DK-6430 Nordborg, Denmark
Phone: +45 7488 4444
Fax: +45 7488 4400

Sauer-Danfoss is a global manufacturer and supplier of high-
quality hydraulic and electronic components. We specialize in 
providing state-of-the-art technology and solutions that excel in 
the harsh operating conditions of the mobile off -highway market. 
Building on our extensive applications expertise, we work closely 
with our customers to ensure exceptional performance for a broad 
range of off -highway vehicles. 

We help OEMs around the world speed up system development, 
reduce costs and bring vehicles to market faster. 
Sauer-Danfoss – Your Strongest Partner in Mobile Hydraulics.

Go to www.sauer-danfoss.com for further product information.

Wherever off -highway vehicles are at work, so is Sauer-Danfoss. 

We off er expert worldwide support for our customers, ensuring 
the best possible solutions for outstanding performance. And with 
an extensive network of Global Service Partners, we also provide 
comprehensive global service for all of our components. 

Please contact the Sauer-Danfoss representative nearest you.

Products we off er:

• Bent Axis Motors

•  Closed Circuit Axial Piston Pumps 
and Motors

• Displays

•  Electrohydraulic Power Steering

• Electrohydraulics

• Hydraulic Power Steering

• Integrated Systems

•  Joysticks and Control Handles

•  Microcontrollers and Software 

•  Open Circuit Axial Piston Pumps

• Orbital Motors

• PLUS+1™ GUIDE

• Proportional Valves

• Sensors

• Steering

• Transit Mixer Drives

Members of the Sauer-Danfoss Group:

Comatrol
www.comatrol.com

Schwarzmüller-Inverter
www.schwarzmueller-inverter.com

Turolla 
www.turollaocg.com

Hydro-Gear 
www.hydro-gear.com

Sauer-Danfoss-Daikin
www.sauer-danfoss-daikin.com

Sauer-Danfoss (US) Company
2800 East 13th Street
Ames, IA 50010, USA
Phone: +1 515 239 6000
Fax: +1 515 239 6618

Sauer-Danfoss-Daikin LTD.
Shin-Osaka TERASAKI 3rd Bldg. 6F
1-5-28 Nishimiyahara, Yodogawa-ku
Osaka 532-0004, Japan
Phone: +81 6 6395 6066
Fax: +81 6 6395 8585

w w w . s a u e r - d a n f o s s . c o m


