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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Series 51 and 51-1 variable displacement motors are bent axis design units, incorporating 
spherical pistons.

These motors are designed primarily to be combined with other products in closed 
circuit systems to transfer and control hydraulic power. Series 51 and 51-1 motors have
a large maximum / minimum displacement ratio (5:1) and high output speed capabilities. 
SAE, cartridge, and DIN flange configurations are available.

A complete family of controls and regulators is available to fulfill the requirements of
a wide range of applications.
  
Motors normally start at maximum displacement. This provides maximum starting 
torque for high acceleration. 

The controls may utilize internally supplied servo pressure. They may be overridden by
a pressure compensator which functions when the motor is operating in motor and 
pump modes. A defeat option is available to disable the pressure compensator override 
when the motor is running in pump mode.

The pressure compensator option features a low pressure rise (short ramp) to ensure 
optimal power utilization throughout the entire displacement  range of the motor.
The pressure compensator is also available as a stand-alone regulator.

• The series 51 and 51-1 motors – Advanced technology today

• The most technically advanced hydraulic units in the industry

• SAE, cartridge, and DIN flange motors

• Cartridge motors designed for direct installation in compact planetary drives

• Large displacement ratio (5:1)

• Complete family of control systems

• Proven reliability and performance

• Optimum product configurations

•  Compact, lightweight
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PICTORIAL DIAGRAM

SYSTEM CIRCUIT 
DIAGRAM

Above schematics show the function of a hydrostatic transmission using a Series 90 Axial 
Piston Variable Displacement Pump with manual displacement control (MA) and a Series 
51 Bent Axis Variable Displacement Motor with hydraulic two-position control (HZ).

System Circuit Description
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GENERAL 
SPECIFICATIONS

Most specifications for bent axis variable displacement motors are listed on these pages.  
For definitions of the various specifications, see the related pages in this publication. Not 
all hardware options are available for all configurations; consult the series 51 and 51-1 
model code supplement or price book for more information.

SPECIFIC DATA

Technical Specifications
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SPECIFIC DATA
(continued)

FLUID SPECIFICATIONS
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Case Pressure
bar [psi]

Rated pressure 3 [44.0]

Maximum pressure (cold start) 5 [73.0]

Minimum pressure
(at rated speed)

1 [14.5]

Viscosity
mm2/s [SUS]

Minimum 7 [49] intermittent

Recommanded
operating range

12-80 [70-370]

Maximum 1600 [7500]
intermittent
cold start

Temperature Range 1)

°C [°F]

Minimum -40 [-40] intermittent, cold start

Rated 104 [220]

Maximum 115 [240] intermittent
1) At the hottest point,
normally the case drain port.

System Pressure Range, Input
bar [psid]

Maximum delta pressure 480 [7000]

Minimum low pressure 10 [145]

Maximum pressure 510 [7400]
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DETERMINATION OF
NOMINAL MOTOR SIZES  Vg • n Vg • n

Input flow: Q
e
 =  _______   l/min Q

e
 =  ______  [US gal/min]

 1000 • η
v 

231 • η
v

 Vg • ∆p • η
mh 

Vg • ∆p • η
mhOutput torque: M

e
 =  ___________  Nm M

e
 =  ___________ [lbf-in]

 20 • π 2 • π

 M
e
 • n Q

e
 • ∆p • η

t 
Vg • n • ∆p • η

tOutput power: P
e
 =  ______ =  __________  kW P

e
 =  ____________  [hp]

 9550 600 396 000

 Q
e
 • 1000  • η

v 
Q

e
 • 231 • η

vSpeed: n =  _____________ min-1 n =  ___________ min-1 (rpm)
 Vg Vg

Vg = Motor displacement per rev.  cm3 [in3]
∆p =

 
p

HD
 -

 
p

ND
 bar [psid]

η
v
 = Motor volumetric efficiency  

η
mh

 = Motor mechanical-hydraulic 
  (Torque) efficiency 
η

t
 = Motor total (overall) efficiency

p
HD

 = High pressure bar [psid]
p

ND
 = Low pressure bar [psid]

Metric System Inch System
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CASE PRESSURE Under normal operating conditions, case pressure must not exceed the rated pressure. 
Momentary case pressure exceeding this rating is acceptable under cold start conditions, 
but still must stay below the maximum  pressure rating. The minimum pressure 
provides proper lubrication at high speeds. Operation with case pressure in excess of 
these limits may result in external leakage due to damage to seals, gaskets, and/or 
housings.

SPEED RANGE Rated Speed is the speed limit recommended at full power condition and is the highest 
value at which normal life can be expected.

Maximum Speed is the highest operating speed permitted and cannot be exceeded 
without reduction in the life of the product or risking immediate failure and loss of 
driveline power (which may create a safety hazard). In the range between rated and 
maximum speed please contact your Sauer-Danfoss representative.

Warning: The loss of hydrostatic drive line power in any mode of operation (e.g., forward, 
reverse, or “neutral” mode) may cause the loss of hydrostatic braking capacity. A braking 
system, redundant to the hydrostatic transmission must, therefore, be provided which is 
adequate to stop and hold the system should the condition develop.

rated speed
at min.
displacement

rated speed
at max.
displacement

Acceptable operating range

max. speed
at min.
displacement

max. speed
at max.
displacement

Curve determined
by rated flow

min. displacement max. displacement
P001 781E

Sp
ee

d
 m

in
-1

 (r
p

m
)

Motor angle (degrees)

For operation within this range contact
Sauer-Danfoss representative.

Speed Limits
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Speed Limits

Case Pressure
bar [psi]

Rated pressure 3 [44.0]

Maximum pressure (cold start) 5 [73.0]

Minimum pressure
(at rated speed)

1 [14.5]
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PRESSURE LIMITS System pressure is the dominant operating variable affecting hydraulic unit life. High 
pressure, which results from high load, reduces expected life in a manner similar to the 
affects of high load on other mechanical assemblies such as engines and gear boxes. 
There are load-to-life relationships for the rotating group and for the shaft anti-friction 
bearings.

Continuous pressure is the pressure at which the hydrostatic system could operate 
continuously and still achieve acceptable hydrostatic life. This pressure level varies 
depending on operating speed, and on the life requirements for a particular application. 
While most mobile applications require system pressure to vary widely during operation, 
a “weighted average” pressure can be derived from a machine duty cycle. (A duty cycle 
is a means of quantifying the pressure and speed demands of a particular system on a 
percent time basis). Once a duty cycle has been determined or estimated for a specific 
application, contact your Sauer-Danfoss representative for system life ratings for the 
application.

Maximum delta pressure is the highest intermittent pressure allowed, and is the relief 
valve setting. It is determined by the maximum machine load demand. For most systems, 
the load should move at this pressure.

Maximum pressure is assumed to occur a small percentage of operating time, usually 
less than 2 % of the total. Both the continuous and maximum pressure limits must be 
satisfied to achieve the expected life.

Minimum low pressure must maintained under all operating conditions to avoid 
cavitation.

LOOP FLUSHING An integral non-adjustable loop flushing valve is incorporated into all these motors. 
Installations that require fluid to be removed from the low pressure side of the system 
circuit because of cooling requirements or contamination removal will benefit from loop 
flushing.

The integral loop flushing valve is equipped with an orificed charge pressure relief valve 
designed with a cracking pressure of 16 bar [232 psi]. Valves are available with several 
orifice sizes to meet the flushing flow requirements of all system operating conditions.

The total system charge pump flow should be of sufficient volume to accommodate:

• The number of motors in the system 
• System efficiency under worst case conditions
• Pump control requirements
• External needs

System Pressure Range, Input
bar [psid]

Maximum delta pressure 480 [7000]

Minimum low pressure 10 [145]

Maximum pressure 510 [7400]
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Technical Information
General Technical Specifications

LOOP FLUSHING SHUTTLE SPOOL

LOOP FLUSHING RELIEF VALVE

P001 782E

P001 830

BA

0 5
[1.3]

10
[2.6]

15
[4.0]
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[5.3]

Case flow  l/min [US gal/min]
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[363]
25

[218]
15

[73]
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P001 860E

E4 E6 F0 F3 G0 G3 H0

LOOP FLUSHING
(continued)

Although charge pump sizing requires the consideration of many system variables, the 
following table gives a recommendation of what charge pump displacement may be 
required to accommodate the flushing flow of each available charge  relief valve orifice.

Warning: The loss of hydrostatic drive line power in any mode of operation (e.g., forward, 
reverse, or “neutral” mode) may cause the loss of hydrostatic braking capacity. A braking 
system, redundant to the hydrostatic transmission must, therefore, be provided which is 
adequate to stop and hold the system should the condition develop.

Equation:
  Q

Charge
 - Q

Leak Q
Flush

 =  ____________

 2 • k
Mo

Where:
Q

Flush
 = flushing flow per motor

Q
Charge

 = charge flow at operating speed
k

Mo
 = number of motors feeded by 

  one pump
Q

Leak.
 = sum of external leakages   

   including
  • motor leakage
  • pump leakage + internal  
  consumers:    
   8 l/min [2.11 US gal/min] for 
  displacement control pumps
   or
   for non-feedback controlled 
   pumps at 200 bar [2900 psi]
  • external consumers
   (e.g. brakes, cylinders, and 
   other pumps)

gnihsulfpooL
evlav

4E 6E 0F 3F 0G 3G 0H

pmupegrahC
mc(ezis 3)

8 8 11 41 02ro71 62 56ro74,43

Recommanded Charge Pump Displacement
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

All Series 51 and 51-1 motors incorporate mechanical displacement limiters. 
The minimum displacement of the motor is preset at the factory with a set screw in the 
motor housing. A tamper-proof cap is provided.

MINIMUM 
DISPLACEMENT LIMITER

General Technical Specifications

HYDRAULIC FLUIDS Ratings and data are based on operating with hydraulic fluids containing oxidation, rust 
and foam inhibitors. These fluids must possess good thermal and hydrolytic stability to 
prevent wear, erosion and corrosion of the internal components.

Fire resistant fluids are also suitable at modified operating conditions. Please see
Sauer-Danfoss literature Hydraulic Fluids and Lubricants Technical Information for more 
information.

It is not permissible to mix hydraulic fluids. For more information contact your
Sauer-Danfoss representative.

Suitable Hydraulic fluids:

• Hydraulic fluids per DIN 51 524, part 2 (HLP) 
• Hydraulic fluids per DIN 51 524, part 3 (HVLP) 
• API CD, CE and CF engine fluids per SAE J183
• M2C33F or G automatic transmission fluids (ATF) 
• Agricultural multi purpose oil (STOU) 
• Premium turbine oils 
 (for Premium turbine oils contact your Sauer-Danfoss representative).

TEMPERATURE AND 
VISCOSITY

Temperature and viscosity requirements must be concurrently satisfied. The data shown 
in the tables assume petroleum-based fluids, are used.

The high temperature limits apply at the hottest point in the transmission, which is 
normally the motor case drain. The system should generally be run at or below the rated 
temperature. The maximum temperature is based on material properties and should 
never be exceeded.

Cold oil will generally not affect the durability of the transmission components, but it 
may affect the ability to flow oil and transmit power; therefore temperatures should 
remain 16 °C [30 °F] above the pour point of the hydraulic fluid. The minimum 
temperature relates to the physical properties of component materials.

For maximum unit efficiency and bearing life the fluid viscosity should remain in 
the recommended operating range. The minimum viscosity should be encountered 
only during brief occasions of maximum ambient temperature and severe duty cycle 
operation. The maximum viscosity should be encountered only at cold start.

Heat exchangers should be sized to keep the fluid within these limits. Testing to verify 
that these temperature limits are not exceeded is recommended.
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information
General Technical Specifications

TEMPERATURE AND 
VISCOSITY
(continued)

FLUID AND FILTRATION To prevent premature wear, it is imperative that only clean fluid enter the hydrostatic 
transmission circuit. A filter capable of controlling the fluid cleanliness to ISO 4406 Class 
18/13 (SAE J1165) or better under normal operating conditions is recommended. 

The filter may be located either on the inlet (suction filtration) or discharge (charge 
pressure filtration) side of the charge pump. The selected filtration system must maintain 
a cleanliness level of 18/13 per ISO 4406.

The selection of a filter depends on a number of factors including the contaminant 
ingression rate, the generation of contaminants in the system, the required fluid 
cleanliness, and the desired maintenance interval. Filters are selected to meet the above 
requirements using rating parameters of efficiency and capacity.

Filter efficiency may be measured with a Beta ratio1) (β
X
). For simple suction-filtered 

closed circuit transmissions and open circuit transmissions with return line filtration,
a filter with a β-ratio within the range of β

35-45
 = 75 (β

10
 ≥ 2) or better has been found to 

be satisfactory. For some open circuit systems, and closed circuits with cylinders being 
supplied from the same reservoir, a considerably higher filter efficiency is recommended. 
This also applies to systems with gears or clutches using a common reservoir. For these 
systems, a charge pressure or return filtration system with a filter β-ratio in the range  of 
β

15-20
 = 75 (β

10
 ≥ 10) or better is typically required.

Since each system is unique, the filtration requirement for that system will be unique 
and must be determined by test in each case. It is essential that monitoring of 
prototypes and evaluation of components and performance throughout the test 
program be the final criteria for judging the adequacy of the filtration system.  
Please see Sauer-Danfoss literature Hydraulic Fluids and Lubricants Technical Information 
for more information.

1) Filter β
x
-ratio is a measure of filter efficiency defined by ISO 4572. It is defined as the ratio of the number of 

particles greater than a given diameter (“x” in µm) upstream of the filter to the number of these particles 

downstream of the filter.

ssenilnaelcdiulfderiuqeR
level

31/81ssalC6044OSI

dednemmoceR β
x

oitar-
noitartlifnoitcusrof β

54-53
(57= β

01
≥ )2

dednemmoceR β
x

oitar-
erusserpegrahcrof

noitartlif
β

02-51
(57= β

01
≥ )01

telnidednemmoceR
egrahcrofezisneercs

noitartliferusserp
001 µ 521-m µm

Cleanliness Level and βx-Ratio

Viscosity
mm2/s [SUS]

Minimum 7 [49] intermittent

Recommanded
operating range

12-80 [70-370]

Maximum 1600 [7500]
intermittent
cold start

Temperature Range 1)

°C [°F]

Minimum -40 [-40] intermittent, cold start

Rated 104 [220]

Maximum 115 [240] intermittent
1) At the hottest point,
normally the case drain port.
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

INDEPENDENT
BRAKING SYSTEM Warning: The loss of hydrostatic drive line power in any mode of operation (e.g., forward, 

reverse, or “neutral” mode) may cause the loss of hydrostatic braking capacity. A braking 
system, redundant to the hydrostatic transmission must, therefore, be provided which is 
adequate to stop and hold the system should the condition develop.

RESERVOIR The function of the reservoir is to remove air and to provide  make up fluid for volume 
changes associated with fluid expansion or contraction, possible cylinder flow, and minor 
leakage.

The reservoir should be designed to accommodate maximum volume changes during 
all system operating modes and to promote deaeration of the fluid as it passes through 
the tank.

A minimum reservoir volume equal to 1/2 to 1 1/2 times charge pump flow/min is 
suggested. This allows 30 seconds fluid dwell for removing entrained air at the maximum 
return flow. This is usually adequate to allow for a closed reservoir (no breather) in 
most applications. The reservoir outlet to the charge pump inlet should be above the 
bottom of the reservoir to take advantage of gravity separation and prevent large foreign 
particles from entering the charge inlet line.

The reservoir inlet (fluid return) should be positioned so that the flow to the reservoir 
is discharged below the normal fluid level, and  also directed into the interior of the 
reservoir for maximum dwell and efficient deaeration.

General Technical Specifications
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MOTOR BEARING LIFE The rated motor bearing life, L
h10

 , shown in the table below, is based on a 90 % survival 
rate of shaft bearings, when operating at a speed of n = 1500 min-1 (rpm) with a charge 
pressure of 20 bar [290 psi] and without external shaft load.

Contact your Sauer-Danfoss representative for bearing life values at other pressures and 
angles.

Lifetimes for speeds other than 1500 min-1 (rpm) can be calculated from:

 
L1 • 1500 min-1 (rpm)

L
2
 =  ___________________ h

 
n

2
 

L
1
 = Rated L

10
 life at 1500 min-1 (rpm)

n
2
 = Operating speed min-1 (rpm)

ezisemarF
erusserpatledevitceffE

(∆ )p
)̊(elgnarotoM

ezisemarF
rab ]isp[ 6 51 23

060

041 ]0302[ 00891 03581 07361

060 012 ]0503[ 0236 0695 0435060

082 ]0604[ 0472 0062 0532

080

041 ]0302[ 02441 08531 02121

080 012 ]0503[ 0164 0734 0693080

082 ]0604[ 0002 0191 0571

011

041 ]0302[ 00851 09841 03331

011 012 ]0503[ 0405 0974 0534011

082 ]0604[ 0812 0902 0291

061

041 ]0302[ 07651 07741 00231

061 012 ]0503[ 5005 0574 0034061

082 ]0604[ 0712 0702 0091

052

041 ]0302[ 06711 03111 02001

052 012 ]0503[ 0573 0853 0623052

082 ]0604[ 0361 0651 0441

L
h10

- Bearing Life (hours)
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General Technical Specifications

EXTERNAL SHAFT LOADS Series 51 and 51-1 motors are designed with bearings that can accept external radial 
and thrust loads.
The external radial shaft load limits are a function of the load position, the load 
orientation, and operating conditions of the unit. 

EXTERNAL SHAFT LOAD
ORIENTATION

Fr

35˚ 35˚ 

Fr

A

X1

A

A

SAE-Flange design per ISO 3019/1

DIN-Flange design per ISO 3019/2

Cartridge Flange design

35˚ 35˚ 

Fa

Fa

Fa

X1

Fr

X1

X2 < X1X2 > X1

X2 < X1X2 > X1

X2 < X1X2 > X1

P001 166E

35˚ 

Fr

Fr

Fr

35˚ 

OPTIMUM LOAD
ORIENTATION

OPTIMUM LOAD
ORIENTATION

OPTIMUM LOAD
ORIENTATION
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General Technical Specifications

EXTERNAL SHAFT LOAD
ORIENTATION
(continued)

The table below provides the following information:

• The maximum allowable radial load (Fr) 
 based on the distance (x

1
) from the mounting flange to the load.

• The maximum allowable axial load (Fa).
• The actual distance of (Fr) for a given application from the mounting flange
 to the load is (x

2
).

• A is the basic distance.
• Fa/∆p ratio of allowable axial load, dependent upon system pressure.

The values in the table are maximum values, and are not allowed under continuous load 
conditions. 

ezisemarF 060 080 011 061 052

daollaidarelbawollamumixaM rFrFrFrFrF
N

]fbl[
00001
]8422[

00021
]8962[

00041
]7413[

00081
]7404[

00062
]5485[

ehtmorfecnatsiD
egnalfgnitnuom-EAS

XXXXX11111

mm
]ni[

6.33
]23.1[

6.33
]23.1[

7.26
]74.2[

7.25
]70.2[

3.54
]87.1[

ehtmorfecnatsiD
egnalfgnitnuom-NID

XXXXX11111

mm
]ni[

2.75
]52.2[

6.75
]72.2[

7.49
]37.3[

7.48
]33.3[

—

ehtmorfecnatsiD
egnalfgnitnuomngisedegdirtraC

XXXXX11111

mm
]ni[

6.711
]36.4[

1.631
]63.5[

5.771
]00.7[

— —

ecnatsidcisaB AAAAA
mm
]ni[

2.52
]99.0[

6.52
]10.1[

7.45
]51.2[

7.44
]67.1[

3.73
]74.1[

gnidnebelbawollamumixaM
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aFaFaFaFaF
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erusserp
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rab/N

]isp0001/fbl[
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elbaliavaton=—

Radial and Thrust Loads to the Output Shaft
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ALLOWABLE EXTERNAL 
SHAFT LOAD, WHEN 
SHAFT LOAD DISTANCE 
IS DIFFERENT FROM 
STANDARD

Use this formula to calculate maximum allowable radial  load when max. shaft load 
distance (X

2
) is different from (X

1
):

Note:
(X

2
) is the actual distance of (Fr) from the mounting flange to the load for a given 

application. If X
2
 < X

1
, (Fr) could also be calculated by the first equation, but in addition 

the bearing life has to be checked.
Contact your Sauer-Danfoss representative for load ratings of specific shafts or when the 
load orientation deviates more than 35° in either direction from the optimum.

Metric System:
 

M • 103

X
2
 > X

1
 Fr =   _________  N

 A - X
1
 + X

2

Inch System:
 

M • 12
X

2
 > X

1
 Fr =   _________  lbf

 A - X
1
 + X

2

Metric or Inch System:

X
2
 > X

1
 Fr = Fr max N lbf     
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EFFICIENCY GRAPHS 
AND MAPS

This graph provides the volumetric and overall efficiencies for a typical Series 51 and 
51-1 motor operating at maximum displacement, system pressures of  210 and 420 bar 
[3050 and 6090 psi], and a fluid viscosity of 8.2 mm2/s [53 SUS]. 
These efficiencies can be used for all frame sizes.

This graph shows typical overall efficiencies for Series 51 and 51-1 motors operating 
at maximum displacement and system pressures up to 420 bar [6090 psi], and a fluid 
viscosity of 8.2 mm2/s [53 SUS].
These efficiencies can be used for all frame sizes.

Overall efficiency and volumetric efficiency at maximum displacement 
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General Technical Specifications
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EFFICIENCY GRAPHS 
AND MAPS
(continued)

Overall efficiency and volumetric efficiency at 30 % of maximum displacement 

This graph shows typical overall efficiencies for Series 51 and 51-1 motors operating at 
30 % of maximum displacement and system pressures up to 420 bar [6090 psi], and a 
fluidviscosity of 8.2 mm2/s (53 SUS).
These efficiencies can be used for all frame sizes.

This graph shows typical overall efficiencies for Series 51 and 51-1 motors operating at 
30 % of maximum displacement and system pressures up to 420 bar [6090 psi], and a 
fluidviscosity of 8.2 mm2/s (53 SUS).
These efficiencies can be used for all frame sizes.

Overall efficiency at 30 % of maximum displacement 
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SPEED SENSOR An optional speed sensor for direct measurement of speed is available. This sensor may 
also be used to sense the direction of rotation.

A special magnetic speed pick-up ring is pressed onto the outside diameter of the shaft 
and a Hall effect sensor is located in the motor housing. The sensor accepts supply 
voltage and outputs a digital pulse signal in response to the speed of the ring. The 
output changes its high/low state as the north and south poles of the permanently 
magnetized speed ring pass by the face of the sensor. The digital signal is generated at 
frequencies suitable for microprocessor based controls.

The sensor is available with different connectors (see below).

The SAE and DIN flange motors use a flat end speed sensor. The cartridge flange motors 
use a conical end speed sensor.

Contact your Sauer-Danfoss representative for more information.

Connecting pin designation:

Pin 1 or A : Supply voltage
Pin 2 or D : Direction of rotation
Pin 3 or B : Speed signal, digital 
Pin 4 or C : Gnd common

P001 492

Red
White
Black

Green

P002 108E

A
B
C
D

Packard Weather-Pack
4 pin 

(Supplied Connector)

Mating Connector
No.: K03379

Id.-No.: 505341 P001 758E

Speed Sensor with Turck Eurofast Connector

Speed Sensor with Packard Weather-Pack Connector

Turck Eurofast Connector
4 pin

(Supplied Connector)

Mating Connector
straight right angle

No.: K14956 No.: K14957 
Id.-No.: 500724 Id.-No.: 500725 P001 755E

12

3 4

Keyway (Ref)

eziSemarF 060 080 011 061 052

veR/esluP 54 94 45 16 17

Data Magnetic Speed Pick-up Ring
egatlovylppuS )1 V5.8-5.4
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detalugeregatlovylppuS V51
.xamCD

tnerrucderiuqeR
V5taAm21
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)daolon(
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V5taAm02
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ycneuqerf.xaM zHk51

"hgih"egatloV
egatlovylppuS

V5.0-
.nim

"wol"egatloV V5.0
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egnarrutarepmeT
C˚011ot04-

]F̊032ot04-[
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V21htiwrosnesdeeps
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;egatlovyrettab
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Technical Data Speed Sensor
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The following table is provided to assist in selecting controls and regulators for various 
applications.

These recommendations are based on experience with a wide range of applications.

Contact your Sauer-Danfoss representative for more information on control selection.

TYPICAL CONTROL AND 
REGULATOR 
APPLICATIONS

enihcaM noitcnuF
1N ZH AT 7E/2E/1E 2F/1F 2T/1T HT QE/PE 7L/2L/1L 8D/7D SH

enihcaM noitcnuF
A A B C A A B C B A C A C B C

redaolleehW leporP ❍ ❍ ❍ ❍ ❍ ❍ ❍ ❍ ❍

rotcapmocrelloR leporP ❍ ❍ ❍ ❍

deleehW-revaP leporP ❍ ❍ ❍

dekcarT-revaP leporP ❍ ❍ ❍ ❍ ❍ ❍

repeewS leporP ❍ ❍ ❍

rehcnerT leporP ❍ ❍ ❍ ❍

deleehW-rotavacxE leporP ❍ ❍ ❍

kcurttfilkroF leporP ❍ ❍

senihcamlarutlucirgA leporP ❍ ❍ ❍ ❍

senihcamyrtseroF leporP ❍ ❍ ❍ ❍ ❍ ❍ ❍

reldnahcipocseleT leporP ❍ ❍ ❍ ❍ ❍

senihcamdaorliaR leporP ❍ ❍ ❍ ❍ ❍

remoorgwonS leporP ❍ ❍ ❍ ❍ ❍

rewolbwonS leporP ❍ ❍ ❍

enarC hcniW ❍

edirrevorotasnepmocerusserptuohtiwlortnoC=A
edirrevorotasnepmocerusserphtiwlortnoC=B

efeddnaedirrevorotasnepmocerusserphtiwlortnoC=C

❍ noitarugifnocelbatiuS=

Control and Regulators
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Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

HYDRAULIC
TWO-POSITION 
CONTROL  – OPTION

N1NN
 
FOR        51-1

FRAME SIZE
060, 080, 110

Circuit Diagram – Motor with Hydraulic Two-Position Control N1NN 

X1
(M3)

M5
B

M4L1

NL2

A

P001 779E

n

min.
disp.

T3

T2

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M4 = Gage port

   servo pressure

M5 = Gage port

   servo supply pressure

   internal

X1 (M3) = Control pressure port

T2, T3, T3 = Optional orifices

N  = Speed sensor  

Hydraulic Two-Position Control N1NN

Displacement changes from maximum displacement to minimum displacement position, 
under load, as control pressure at port X1 (M3) is equal to low pressure or higher.

Control Pressure:

No pressure on port X1 (M3) = maximum displacement
Control pressure on port X1 (M3) = minimum displacement.
Max. control pressure X1(M3) = 50 bar [725 psi]

The graph shows the necessary external and internal (= low system pressure) control 
pressure X1, which is needed to stroke the motor depending on high system pressure. 

System pressure bar [psi]
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Control Operation N1NNControl N1NN necessary control pressure

Controls    Circuit Diagram – Nomenclature  –  Description
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Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

HYDRAULIC
TWO-POSITION 
CONTROL – OPTION

HZB1
 
FOR        51

FRAME SIZE
160, 250

Circuit Diagram – Motor with Hydraulic Two-Position Control HZB1  

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Servo pressure port

M5 = Gage port

   servo supply pressure 

  internal

M7 = Gage port

   control pressure

X1 = Control pressure port

T1, T2, T3, = Optional orifices 

T7, T8

N  = Speed sensor

T8

T3

T7
T1

T2

max.
disp.

M2

X1 M7

B

M5

L1

M1

M4L2

A

M3 N 

P100 177E

n

Hydraulic Two-Position Control HZB1

Displacement can be changed hydraulically under load from minimum displacement to 
maximum displacement and vice versa by control pressure to port X1.

Control Pressure

No pressure on port X1 = maximum displacement
Control pressure on port X1 = minimum displacement.
Max. control pressure X1 = 50 bar [725 psi] 
The standard control start point setting = 3 bar [44 psi]  
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Control Operation HZB1

Controls    Circuit Diagram –  Nomenclature –  Description

Proportional control, option HZB1 see page 60.
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA**

FOR        51-1

FRAME SIZE
060, 080, 110

Circuit Diagram – Motor with Pressure Compensator Control TA**

Ports:

A, B = Main pressure lines T3 = Orifice

L1, L2 = Drain lines N = Speed sensor

M3, M4 = Gage port servo pressure 

XA, XB = Control pressure port

   brake pressure defeat    

Pressure Compensator Control TA**

Displacement is regulated automatically between minimum displacement and 
maximum displacement in response to system pressure.

Regulator start =  minimum displacement
Regulator end = maximum displacement

Regulator start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Pressure ramp from regulator start pressure (with motor at minimum displacement) until 
maximum displacement is reached is less than 10 bar [145 psi]. This  ensures optimal 
power utilization throughout the entire displacement range of the motor.

Controls    Circuit Diagram  – Nomenclature – Description

M3

T3

M3
WITH HYDR.
BRAKE PRESSURE
DEFEAT

WITH ELECTR.
BRAKE PRESSURE
DEFEAT

WITHOUT
BRAKE PRESSURE
DEFEAT

XB XA

T3

M3

T3

min.
disp.

n

B

A

L1 M4

L2 N

P001 834E
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA**
 
FOR        51-1

FRAME SIZE
060, 080, 110
(continued)
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Pressure Compensator Configuration: TACA with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: TAD1, TAD2, TAD7 with Electric Brake 
Pressure Defeat

A solenoid-switched valve ahead of the pressure compensator prevents operation in 
the deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The solenoid valve must be controlled by an external electric signal, based on direction 
of motor rotation, based on the following table.

Control Operation TA**                             

Controls    Circuit Diagram  –  Nomenclature  –  Description

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX sey

WC A BX on

WCC B AX on

WCC B BX sey

BX/AXtropneewteberusserplortnoclaitnereffiD
∆p

nim
]isp7[rab5.0=

∆p
xam

]isp527[rab05=

Pressure Compensator Operation
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA** 

FOR        51-1

FRAME SIZE
060, 080, 110
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description

 

Pressure Compensator Configuration: TAC2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

noitatoR troperusserphgiH dioneloS noitcnuF-ROCP

WC A dezigrene sey

WC A dezigrenenon on

WCC B dezigrene on

WCC B dezigrenenon sey

Pressure Compensator Operation

noitarugifnoC
erusserphgiH

tropta
noitknuF-ROCP

2CAT BdnaA sey

Pressure Compensator Options

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

noitarugifnoC egatloV rewopcirtcelE rotcennoC

1DAT V21
CD

W43 05364NID

7DAT V21
CD

W43
remiTroinuJPMA
rotcennocnipowt

2DAT V42
CD

W43 05364NID

Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Circuit Diagram – Motor with Pressure Compensator Control TA** PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA**
 
FOR        51

FRAME SIZE
160, 250

Ports:

A, B = Main pressure lines XA, XB = Control pressure ports,

L1, L2 = Drain lines   brake pressure defeat

M1, M2 = Gage port for A and B X4 = Gage port pressure compensator

M3, M4 = Gage port servo pressure T1, T2, T3, = Optional orifices 

M5 (X3) = Gage port servo supply T7, T8 

    N = Speed sensor

Pressure Compensator Control TA**

Displacement is regulated automatically between minimum displacement and 
maximum displacement in response to system pressure.

Regulator start =  minimum displacement
Regulator end = maximum displacement

Regulator start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Pressure ramp from regulator start pressure (with motor at minimum displacement) until 
maximum displacement is reached is less than 10 bar [145 psi]. This  ensures optimal 
power utilization throughout the entire displacement range of the motor.

Controls    Circuit Diagram – Nomenclature  – Description

n

max.
disp.

T7 T8

T2

T1

T3

B M2

(X3)
M5

L1

WITH
BRAKE PRESSURE
DEFEAT

WITHOUT
BRAKE PRESSURE
DEFEAT

M1

NM3M4L2

A

P001 836E

XB

XA X4 X4
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA**
 
FOR        51

FRAME SIZE
160, 250
(continued)

Pressure Compensator Configuration: TAC0 with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table.
 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: TAC2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

Controls    Circuit Diagram  –  Nomenclature  –  Description

noitarugifnoC
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Pressure Compensator Options
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Control Operation TA**                             

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX on

WC A BX sey

WCC B AX sey

WCC B BX on

BX/AXtropneewteberusserplortnoclaitnereffiD
∆p

nim
]isp7[rab5.0=

∆p
xam

]isp527[rab05=

Pressure Compensator Operation
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**
 
FOR        51-1

FRAME SIZE
060, 080, 110

Circuit Diagram – Motor with Two-Position Control TH**

Hydraulic Two-Position Control TH**

Displacement can be changed hydraulically under load from minimum displacement to 
maximum displacement and vice versa.

Pressure on port X1 must be equal to the pressure of the motor case ± 0.2 bar, [3.0 psi] 
this keeps the motor at minimum displacement.

Pressure 10 bar, [145 psi] to 35 bar, [510 psi] above case pressure on port X1 strokes the 
motor to maximum displacement.

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases toward maximum.
Pressure ramp from PCOR start pressure (with motor at minimum displacement) 
until maximum displacement is reached is less than 10 bar [145 psi]. 
This ensures optimal power utilization throughout the entire displacement range of the 
motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Ports:

A, B = Main pressure lines XA, XB = Control pressure ports

L1, L2 = Drain lines   brake pressure defeat

M3, M4 = Gage port servo pressure T3 = Orifice

X1 = Control pressure port, N = Speed sensor

   hydr. override to max. angle

Controls    Circuit Diagram  –  Nomenclature  –  Description

n

min.
disp.

B

M4L1

NL2

A

P001 835E

T3

M3X1

WITH HYDR.
BRAKE PRESSURE
DEFEAT

WITHOUT
BRAKE PRESSURE
DEFEAT

T3

M3

XB XA

X1

WITH ELECTR.
BRAKE PRESSURE
DEFEAT

T3

M3X1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Pressure Compensator Configuration: THCA with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: THD1, THD2, THD7 with Electric Brake 
Pressure Defeat

A solenoid-switched valve ahead of the pressure compensator prevents operation in 
the deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The solenoid valve must be controlled by an external electric signal, based on direction 
of motor rotation, based on the following table.

Controls    Circuit Diagram –  Nomenclature  –  Description

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**

FOR        51-1

FRAME SIZE 
060, 080, 110
(continued)
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Control Operation TH**                             

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX sey

WC A BX on

WCC B AX on

WCC B BX sey

BX/AXtropneewteberusserplortnoclaitnereffiD
∆p

nim
]isp7[rab5.0=

∆p
xam

]isp527[rab05=

Pressure Compensator Operation
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Controls    Circuit Diagram  –  Nomenclature  –  Description

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**

FOR        51-1

FRAME SIZE 
060, 080, 110
(continued)

Pressure Compensator Configuration: THC2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

noitatoR troperusserphgiH dioneloS noitcnuF-ROCP

WC A dezigrene sey

WC A dezigrenenon on

WCC B dezigrene on

WCC B dezigrenenon sey

Pressure Compensator Operation

noitarugifnoC
erusserphgiH

tropta
noitknuF-ROCP

2CHT BdnaA sey

Pressure Compensator Options

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

noitarugifnoC egatloV rewopcirtcelE rotcennoC

1DHT V21
CD

W43 05364NID

7DHT V21
CD

W43
remiTroinuJPMA
rotcennocnipowt

2DHT V42
CD

W43 05364NID

Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**
 
FOR        51

FRAME SIZE 
160, 250

Circuit Diagram – Motor with Two-Position Control TH**

Hydraulic Two-Position Control TH**

Displacement can be changed hydraulically under load from minimum displacement to 
maximum displacement and vice versa.

Pressure on port X1 must be equal to the pressure of the motor case ± 0.2 bar, [3.0 psi] 
this keeps the motor at minimum displacement.

Pressure 10 bar, [145 psi] to 35 bar, [510 psi] above case pressure on port X1 strokes the 
motor to maximum displacement.

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.
When the PCOR activates, the motor displacement increases to maximum.
Pressure ramp from PCOR start pressure (with motor at minimum displacement) until 
maximum displacement is reached is less than 10 bar [145 psi]. This ensures optimal 
power utilization throughout the entire displacement range of the motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Ports:

A, B = Main pressure lines X4 = Gage port pressure compensator 

L1, L2 = Drain lines XA, XB = Control pressure ports   

M1, M2 = Gage port for A and B   brake pressure defeat

M3, M4 = Gage port servo pressure T1, T2, T3, = Optional orifices

M5 (X3) = Gage port servo supply T7, T8

X1 = Hydr. two-position signal N  = Speed sensor

Controls    Circuit Diagram  –  Nomenclature  –  Description
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L2 M4 M3 N
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M2B
WITH
BRAKE PRESSURE
DEFEAT

WITHOUT
BRAKE PRESSURE
DEFEAT

(X3)
M5

P001 837E
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.
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Control Operation TH**                             

Pressure Compensator Configuration: THC0 with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: THC2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

Controls    Circuit Diagram  –  Nomenclature  –  Description

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**
 
FOR        51

FRAME SIZE 
160, 250
(continued)

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX on

WC A BX sey

WCC B AX sey

WCC B BX on

BX/AXtropneewteberusserplortnoclaitnereffiD
∆p

nim
]isp7[rab5.0=

∆p
xam

]isp527[rab05=

Pressure Compensator Operation

Pressure Compensator Options 

Configuration
High pressure

at port
PCOR-Function

THC2 A and B yes
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL  – OPTIONS

E1B1, E2B1, E7B1
 
FOR        51-1

FRAME SIZE 
060, 080, 110

Circuit Diagram – Motor with Electrohydraulic Two-Position Control E1B1, E2B1, E7B1  

Electrohydraulic Two-Position Control

Displacement can be changed electrohydraulically under load from maximum 
displacement to minimum displacement and vice versa, by using a built-in solenoid 
valve.

Options E1B1, E2B1, E7B1

Solenoid off = max. displacement
Solenoid on = min. displacement

Pilot Pressure for Solenoid:

internal = low pressure

The graph shows the necessary servo pressure (= low pressure), which is needed to 
stroke the motor, depending on high system pressure and the pump or motor mode. 
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Electrohydraulic
two-position control

Control Operation E1B1, E2B1, E7B1                             Control E1B1, E2B1, E7B1 necessary low system 

pressure 

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M3, M4 = Servo pressure port

M5 = Gage port

   servo supply pressure 

  internal

T2, T3 = Optional orifices

N  = Speed sensor 

Controls    Circuit Diagram  –  Nomenclature  –  Description

n
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M3M5

L1

NL2

A

P001 780E
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Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

Controls    Circuit Diagram  –  Nomenclature  –  Description

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

E1B1, E2B1, E7B1
 
FOR        51-1

FRAME SIZE 
060, 080, 110
(continued) noitarugifnoC egatloV rewopcirtcelE rotcennoC

1B1E V21
CD

W7.41 05364NID

1B7E V21
CD

W7.41
remiTroinuJPMA
rotcennocnipowt

1B2E V42
CD

W7.41 05364NID

Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL  –  OPTIONS

E1A5, E2A5
 
FOR        51

FRAME SIZE 
160, 250   

Circuit Diagram – Motor with Electrohydraulic Two-Position Control E1A5, E2A5,  

n

max.
disp.

T3T2

T1 T7 T8

P100 180E

B

M8 M7

M2

L1

M1

NM3M4L2

A

M5

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Gage port

   servo pressure

M5 = Gage port

   servo supply pressure,

   internal

M7, M8 = Gage port

   control pressure, internal

T1, T2, T3,  = Optional orifices 

T7, T8

N  = Speed sensor

Electrohydraulic Two-Position Control

Displacement can be changed electrohydraulically under load from maximum 
displacement to minimum displacement and vice versa, by using a built-in solenoid 
valve.

Options E1A5, E2A5

Solenoid off = max. displacement
Solenoid on = min. displacement

Pilot Pressure for Solenoid:

internal = low pressure

Solenoid Connector
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/24V
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l v
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lt

ag
e

P001 870E

Electrohydraulic
two-position control

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

Controls    Circuit Diagram  –  Nomenclature  –  Description

Control Operation E1A5, E2A5

noitarugifnoC egatloV rewopcirtcelE rotcennoC

5A1E V21
CD W7.41 05364NID

5A2E V42
CD

W7.41 05364NID

Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

F1B1, F2B1
 
FOR        51-1

FRAME SIZE
060, 080, 110

Circuit Diagram – Motor with Electrohydraulic Two-Position Control F1B1, F2B1,  
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P001 867E

Electrohydraulic Two-Position Control

Displacement can be changed electrohydraulically under load from maximum 
displacement to minimum displacement and vice versa, by using a built-in solenoid 
valve.

Options F1B1, F2B1

Solenoid off = min. displacement
Solenoid on = max. displacement

Pilot Pressure for Solenoid:

internal = low pressure

The graph shows the necessary servo pressure (= low system pressure), which is needed 
to stroke the motor, depending on high system pressure and the pump or motor mode. 
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Control Operation F1B1, F2B1
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to shift from min to max angle

min. pilot pressure at all other
conditions motor and pump mode
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P001 879E

Control F1B1, F2B1 necessary low system 

pressure 

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M3, M4 = Servo pressure port

M5 = Gage port

   servo supply pressure,

   internal

T2, T3 = Optional orifices

N  = Speed sensor 

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

Solenoid ConnectorELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

F1B1, F2B1
 
FOR        51-1
 
FRAME SIZE
060, 080, 110 
(continued)

Controls    Circuit Diagram – Nomenclature  –  Description

noitarugifnoC egatloV rewopcirtcelE rotcennoC
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Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

F1A5, F2A5
 
FOR        51

FRAME SIZE
160, 250

Circuit Diagram – Motor with Electrohydraulic Two-Position Control F1A5, F2A5

Electrohydraulic Two-Position Control

Displacement can be changed electrohydraulically under load from maximum 
displacement to minimum displacement and vice versa, by using a built-in solenoid 
valve.

Options F1A5, F2A5

Solenoid off = min. displacement
Solenoid on = max. displacement

Pilot Pressure for Solenoid:

internal = low pressure     
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P001 871E

Control Operation F1A5, F2A5

Solenoid Connector

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

n
max.
disp.

T2

T1

T3

T7 T8

P001 874E

L2 M4 M3 N

M1

L1

M2

M7M8

B

A

M5

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Gage port

   servo pressure

M5 = Gage port

   servo supply pressure,

   internal

M7, M8 = Gage port

   control pressure,   

  internal

T1, T2, T3,  = Optional orifices 

T7, T8

N  = Speed sensor

Controls    Circuit Diagram  – Nomenclature –  Description

noitarugifnoC egatloV rewopcirtcelE rotcennoC
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Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

T1**, T2**, T7**
 
FOR        51-1

FRAME SIZE
060, 080, 110

Circuit Diagram – Motor with Electrohydraulic Two-Position Control T1**, T2**, T7** 

Electrohydraulic Two-Position Control T1**, T2**, T7**

Displacement can be changed electrohydraulically under load from minimum 
displacement to maximum displacement and vice versa, by using a solenoid. When 
the solenoid is energized the motor has maximum displacement and the pressure 
compensator does not function.

Solenoid not energized = minimum displacement
Solenoid energized = maximum displacement

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases toward maximum. 
Pressure ramp from PCOR start pressure (with motor at minimum displacement) 
until maximum displacement is reached is less than 10 bar [145 psi]. 
This ensures optimal power utilization throughout the entire displacement range of the 
motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M3, M4 = Gage port servo pressure

XA, XB = Control pressure ports,

  brake pressure defeat

T3 = Optional orifices 

N = Speed sensor

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Circuit Diagram – Motor with Electrohydraulic Two-Position Control T1**, T2**, T7** 

Pressure Compensator Configuration: T*CA with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

 
Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: T*D1, T*D2, T* D7 with Electric Brake 
Pressure Defeat

A solenoid-switched valve ahead of the pressure compensator prevents operation in 
the deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The solenoid valve must be controlled by an external electric signal, based on direction 
of motor rotation, based on the following table.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

T1**, T2**, T7**
 
FOR        51-1

FRAME SIZE
060, 080, 110 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Control Operation T1**, T2**, T7**

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX sey

WC A BX on

WCC B AX on

WCC B BX sey

BX/AXtropneewteberusserplortnoclaitnereffiD
∆p

nim
]isp7[rab5.0=

∆p
xam

]isp527[rab05=

Pressure Compensator Operation
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

T1**, T2**, T7**
 
FOR        51-1

FRAME SIZE
060, 080, 110 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description

Pressure Compensator Configuration: T*C2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

noitatoR troperusserphgiH dioneloS noitcnuF-ROCP

WC A dezigrene sey

WC A dezigrenenon on

WCC B dezigrene on

WCC B dezigrenenon sey

Pressure Compensator Operation

noitarugifnoC
erusserphgiH

tropta
noitknuF-ROCP

2C*T BdnaA sey

Pressure Compensator Options

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

noitarugifnoC egatloV rewopcirtcelE rotcennoC

1D1T V21
CD

W43 05364NID

7D7T V21
CD

W43
remiTroinuJPMA
rotcennocnipowt

2D2T V42
CD

W43 05364NID

Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL – OPTIONS

T1**, T2**
 
FOR        51

FRAME SIZE 
160, 250

Circuit Diagram – Motor with Electrohydraulic Two-Position Control T1**, T2** 

Ports:

A, B = Main pressure lines XA, XB = Control pressure ports,

L1, L2 = Drain lines   brake pressure defeat

M1, M2 = Gage port for A and B T1, T2, T3,  = Optional orifices

M3, M4 = Gage port servo pressure T7, T8

M5 = Gage port servo supply N = Speed sensor

   pressure internal

Controls    Circuit Diagram  –  Nomenclature  – Description

Electrohydraulic Two-Position Control T1**, T2**

Displacement can be changed electrohydraulically under load from minimum 
displacement to maximum displacement and vice versa, by using a solenoid. When 
the solenoid is energized the motor has maximum displacement and the pressure 
compensator is overridden.

Solenoid not energized = minimum displacement
Solenoid energized = maximum displacement

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases toward maximum. 
Pressure ramp from PCOR start pressure (with motor at minimum displacement) 
until maximum displacement is reached is less than 10 bar [145 psi]. 
This ensures optimal power utilization throughout the entire displacement range of the 
motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

n
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P001 785E
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Pressure Compensator Configuration: T*C0 with Hydraulic Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.
The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Configuration: T*C2 without Brake Pressure Defeat

Pressure compensator functions when the motor is running in motor mode as well as in 
pump (deceleration) mode.

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL  – OPTIONS

T1**, T2**
 
FOR        51

FRAME SIZE 
160, 250 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Control Operation T1**, T2**

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX on

WC A BX sey

WCC B AX sey

WCC B BX on
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Pressure Compensator Operation
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Pressure Compensator Options
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Solenoid Connector

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

ELECTROHYDRAULIC 
TWO-POSITION 
CONTROL  – OPTIONS

T1**, T2**
 
FOR        51

FRAME SIZE 
160, 250 
(continued)

Controls    Circuit Diagram –  Nomenclature  –  Description

noitarugifnoC egatloV rewopcirtcelE rotcennoC
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2C2T V42
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Solenoid Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

EP**, EQ**
 
FOR        51

FRAME SIZE 
060, 080, 110, 160, 250

Circuit Diagram – Motor with Electrohydraulic Proportional Control EP**, EQ**

Electrohydraulic Proportional Control EP**, EQ**

Displacement can be changed  under load in response to an electrical signal between 
maximum displacement and  minimum displacement and vice versa.

Control start =  maximum displacement
Control end =  minimum displacement

Control Supply Pressure (Port X1):

p
min

 = 20 bar [290 psi]
p

max
 allowable = 70 bar [1015 psi]

Ports:   

A, B = Main pressure lines X1 = Port for control supply    

L1, L2 = Drain lines   pressure external

M1, M2 = Gage port for A and B XA, XB = Control pressure ports,

M3, M4 = Gage port servo pressure   brake pressure defeat

M5 = Gage port servo supply T1, T2, T3,T4, T5,  = Optional orifices 

   pressure internal T6,T7, T8,U6, U7

M7, M8 = Gage port control pressure internal N = Speed sensor

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.
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Control Operation EP**, EQ**

Max. current = 250 mA
Coil resistance =   26 Ω

Connectors

A
B

D
C

 MS Connector
MS3102C-14S-2P

(Supplied Connector)

Mating Connector
No.: K08106

Id.-No.: 615062 P001 753E

Packard Weather-Pack
 4 pin

(Supplied Connector)

Mating Connector
No.: K03384

Id.-No.: 712208

A

B

C
D

P001 759E

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL  – OPTIONS

EP**, EQ**
 
FOR        51

FRAME SIZE 
060, 080, 110, 160, 250 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Am03=03
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07
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liocelgniS
WJ 05ot51

59
Am03=03

liocelgniS

WK 58ot05
59
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liocelgniS

Control Setting Options

Wiring (maximum to minimum displacement)
Coil wiring Positiv voltage on pin Ground on pin

Single coil B A

Single coil (alt.) D C
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases to maximum. Pressure 
ramp from PCOR start pressure (with motor at minimum displacement) until 
maximum displacement is reached is less than 10 bar [145 psi] . 
This ensures optimal power utilization throughout the entire displacement range of the 
motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Pressure Compensator Override Configuration: EPA1, EQA1 with Brake Pressure 
Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table.
 
Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Override Configuration: EPA2, EQA2 without Brake Pressure 
Defeat

The pressure compensator override functions when the motor is running in motor mode 
as well as in pump (deceleration) mode.

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

EP**, EQ**
 
FOR        51
 
FRAME SIZE 
060, 080, 110, 160, 250 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description

noitatoR troperusserphgiH tropnoerusserplortnoC noitcnuF-ROCP

WC A AX on

WC A BX sey

WCC B AX sey

WCC B BX on
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Pressure Compensator Operation
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2AQE/2APE B+A tuohtiw

Configuration Options
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Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

L1B1, L2B1, L7B1
 
FOR        51
  
FRAME SIZE 
060, 080, 110, 160, 250

Circuit Diagram – Motor with Electrohydraulic Proportional Control L1B1, L2B1, L7B1  
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T7 T8
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disp.

P001 787E

B
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L2 M4 M3 N

M1

M5

L1

M2

Electrohydraulic Proportional Control 
L1**, L2**, L7**

Displacement can be changed 
electrohydraulically under load in 
response to an electrical signal from 
minimum displacement to maximum 
displacement and vice versa. The 
displacement changes proportional to 
the electrical signal. The electrical signal 
must be a pulse-width modulated (PWM) 
signal, (f = 100...200 Hz). 

Control start =  maximum displacement
Control end =  minimum displacement

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Gage port servo   

  pressure

M5 = Gage port servo

   supply pressure

T1, T2, T3,  = Optional orifices 

T7, T8

N  = Speed sensor

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Electrohydraulic proportional control

L1**, L7** L2**

P001 777E

Control Operation L1**, L2**, L7** 

Solenoid Data

Configuration Voltage
nominal 

resistance 20 °C
Control current

Connector
Start End max.

L1B1
12 V

DC
5.7 Ω 440 mA 1290 mA 1500 mA

DIN 46350

L7B1
AMP Junior Timer
two pin connector

L2B1 24 V
DC

21.3 Ω 220 mA 645 mA 750 mA DIN 46350
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Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

D7M1, D8M1
 
FOR        51

FRAME SIZE 
060, 080, 110, 160, 250

Circuit Diagram – Motor with Electrohydraulic Proportional Control D7M1, D8M1 

with Pressure Compensator (PCOR) and Hydraulic Brake Pressure Defeat
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(M5)
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P001 869E

Control Operation D7M1, D8M1

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Gage port

   servo pressure

X3 (M5) = Servo pressure supply

M7 = Gage port

   control pressure

XA, XB = Control pressure ports

   hydr. brake pressure  

  defeat

T1, T2, T3, = Optional orifices

T4, T6, T7,

T8, U7

N  = Speed sensor

Electrohydraulic Proportional Control 
D7M1, D8M1

Displacement can be changed 
electrohydraulically under load in 
response to an electrical signal from 
minimum displacement to maximum 
displacement and vice versa. The 
displacement changes proportional to 
the electrical signal. The electrical signal 
must be a pulse-width modulated (PWM) 
signal, (f = 100...200 Hz).  
 
Solenoid not energized = maximum
  displacement
Solenoid energized = minimum
  displacement
 
Servo pressure supply = external  
  pressure at X3
 
min. pressure = 25 bar [360 psi]
max. pressure = 50 bar [725 psi]  
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Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Solenoid Connector

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases to maximum. Pressure 
ramp from PCOR start pressure (with motor at minimum displacement) until maximum 
displacement is reached is less than 10 bar [145 psi]. This ensures optimal power 
utilization throughout the entire displacement range of the motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Pressure Compensator Configuration: D7M1, D8M1 with Hydraulic Brake Pressure 
Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

ELECTROHYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

D7M1, D8M1
 
FOR        51
  
FRAME SIZE 
060, 080, 110, 160, 250 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

HYDRAULIC 
PROPORTIONAL 
CONTROL – OPTIONS

HS**

FOR        51

FRAME SIZE 
060, 080, 110, 160, 250

Circuit Diagram – Motor with Hydraulic Proportional Control HS**  

Hydraulic Proportional Control HS**  

Displacement can be changed in 
response to a hydraulic signal under load 
between maximum displacement and 
minimum displacement and vice versa.
 
Control start =  maximum displacement
Control end =  minimum displacement

Control Pressure (Port  X1):
External = Absolute pressure

Maximum allowable Control Pressure 
(Port X1):
p

max allowable
 = Control start pressure

   + 50 bar [725 psi]  

Ports:

A, B = Main pressure lines X1 = Control pressure port

L1, L2 = Drain lines XA, XB = Control pressure ports

M1, M2 = Gage port or A and B    brake pressure defeat

M3, M4 = Gage port servo pressure T1, T2, T3,T4,  = Optional orifices

M5 = Gage port T5, T6, T7, T8,

   servo supply pressure internal U6, U7

M7 = Gage port control pressure N = Speed sensor  

    

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Control Operation HS**

T4

T6

U6U7
T5

XA XB

WITH
BRAKE PRESSURE
DEFEAT

WITHOUT
BRAKE PRESSURE
DEFEAT

U6U7
T5

n

T3

T7T1 T8

T2

max.
disp.

A

L2 M4 M3 N

M1

L1

M2

P001 788E

M5

B

M7X1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Pressure Compensator Override (PCOR)

The control can be overridden by PCOR using high loop pressure.

When the PCOR activates, the motor displacement increases to maximum. Pressure 
ramp from PCOR start pressure (with motor at minimum displacement) until maximum 
displacement is reached is less than 10 bar [145 psi]. This ensures optimal power 
utilization throughout the entire displacement range of the motor.

PCOR start pressure is adjustable from 110 to 370 bar [1600 to 5370 psi].

Pressure Compensator Override Configuration: HSA1 with Brake Pressure Defeat

A shuttle valve ahead of the pressure compensator prevents operation in the 
deceleration direction (when motor is running in pump mode). This is designed to 
prevent rapid or uncontrolled deceleration while the vehicle/machine is slowing down.

The shuttle valve must be controlled by a 2-line external signal, based on direction of 
motor rotation, based on the following table. 

Pressure compensator override with brake pressure defeat is mainly used in systems with 
pumps having electric or hydraulic proportional controls or automotive controls.

Pressure Compensator Override Configuration: HSA2 without Brake Pressure 
Defeat

The pressure compensator override functions when the motor is running in motor mode 
as well as in pump (deceleration) mode.

HYDRAULIC 
PROPORTIONAL 
CONTROL  – OPTIONS

HS**

FOR        51
 
FRAME SIZE 
060, 080, 110, 160, 250 
(continued)

Controls    Circuit Diagram  –  Nomenclature  –  Description
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Not all control options are shown in this Technical Information. 

Contact your Sauer-Danfoss representative for special control functions.

Controls    Circuit Diagram  –  Nomenclature  –  Description

HYDRAULIC 
PROPORTIONAL 
CONTROL – OPTION

HZB1
 
FOR        51

FRAME SIZE
060, 080, 110, 160, 250

Circuit Diagram – Motor with Hydraulic Proportional Control HZB1  

T2 T3

T7 T8T1

max.
disp.

M2

X1 M7

B

M5

L1

M1

M4L2

A

M3 N

P001 880E

n

Ports:

A, B = Main pressure lines

L1, L2 = Drain lines

M1, M2 = Gage port for A and B

M3, M4 = Servo pressure port

M5 = Gage port

   servo supply pressure  

  internal

M7 = Gage port control pressure

X1 = Control pressure port

T1, T2, T3, = Optional orifices

T7, T8

N  = Speed sensor
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Control Operation HZB1Hydraulic Proportional Control HZB1  

Displacement can be changed in 
response to a hydraulic signal under load 
between maximum displacement and 
minimum displacement and vice versa.
 
Control start =  maximum displacement
Control end =  minimum displacement

Control Pressure (Port  X1):
External = Absolute pressure

Maximum allowable Control Pressure 
(Port X1):

p
max allowable

 =  Control start pressure
  + 50 bar [725 psi]  

Two-position control, option HZB1 see page 29.
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information
Notes
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51V060-1 Two Position Control, N1NN 

P001 790E

88.5
[3.48]

88.5
[3.48]

40
.0

[1
.5

7]
.

19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

215.0
[8.45]

260.1 max.
[10.24 max.]

74
.5

[2
.9

3]

74
.5

[2
.9

3]

20
8.

5
[8

.2
1]

98
.3

[3
.8

7]

Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

A B

M
4

70.0

[2.76]

70.0

[2.76]

Y

X

W

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.8

[2.00]

23.8

[0.94]

Gage port M2
System pressure B 
0.875-14UNF-2B
[7/8-14UNF-2B]Gage port M1

System pressure A 
0.875-14UNF-2B
[7/8-14UNF-2B]

49
.0

[1
.9

4]

10
3.

0
[4

.0
5]

242.0
[9.53]

121.0
[4.77] A B

M
4

47.0

[1.85]

50.8

[2.00]

73.0

[2.87]

73.0

[2.87]

47.0

[1.85]

23.8

[0.94]

Y

X

W

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 060

SAE FLANGE DESIGN
PER ISO 3019/1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

General Dimensions – Frame Size 060

SAE FLANGE DESIGN
PER ISO 3019/1
(continued)

51V060 Proportional and Two Position Control, HZB1 

A

M
3

M
1

M
5

L1

L2

45.0

[1.77]
45.0

[1.77]

70.0

[2.76]

70.0

[2.76]

50.80

[2.00]

B
A

M
5

M
3

M
4

23.80

[0.94]

Y

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

W

L1

L2

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

263.0
[10.35]

121.0
[4.77]

P001 965E
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Y

X

Gauge port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gauge port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

66

[2.60]

66

[2.60]
Y

W

88.5
[3.48]

88.5
[3.48]

Control start
adjustment

Gauge port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gauge port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

294.0
[11.56]

74
.5

[2
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3]
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.5

[2
.9

3]

17
2

[6
.7

7]
96

[3
.7

7]

41
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0]

217
[8.53]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.80

[2.00]

Y

23.90

[0.94]

X

U
Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Gauge port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

98
 m

ax
.

[3
.8

7]
 m

ax
.

Min. angle stop
adjustment

Charge pressure
relief valve

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

SAE FLANGE DESIGN 
PER ISO 3019/1
(continued)
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Mounting flange surface
Flange 127-4 (SAE "C")
per ISO 3019/1

E

B

C

Coupling may not protrude
beyond this surface

12.45
[0.49]

18.0
[0.71]

P001 809E
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.0
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57.25 ± 0.2

[2.25 ± 0.01]

57.25 ± 0.2

[2.25 ± 0.01]

∅14.3 ± 0.2
[0.56 ± 0.01]
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1]
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±
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5 
±
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146.0 ± 1.6

[5.75 ± 0.06]

Speed pick-up

∅19.5 [0.77]
Other side max.
screw head space

R3.0
[0.12]

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Z

X

O-ring 3.00x116.00 FPM
             [0.12x4.57]

SERIES 51-1 WITH
N1NN-CONTROL

Z SERIES 51 WITH
HZB1-CONTROL

Z

General Dimensions – Frame Size 060

Shaft Options  –  51V060-1 and 51V060
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Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51D060-1 Two Position Control, N1NN 

P001 791E

49
.0

[1
.9

4]94
.0

[3
.7

0]

218.0
[8.57]

87.0
[3.41]

X

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

A B

M
4

47.0

[1.85]

50.8

[2.00]

73.0

[2.87]

73.0

[2.87]

47.0

[1.85]

23.8

[0.94]

Y

W

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

90.0
[3.54]

59.0
[2.32]

40
.0

[1
.5

7]

19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

190.0
[7.49]

234.1 max.
[9.22 max.]

77
.5

[3
.0

5]

77
.5

[3
.0

5]

20
8.

5
[8

.2
1]

98
.9

[3
.8

9]

Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.8

[2.00]

23.8

[0.94]

A B

M
4

70.0

[2.76]

70.0

[2.76]

Y

W

Gage port M2
System pressure B 
0.875-14UNF-2B
[7/8-14UNF-2B]

Gage port M1
System pressure A 
0.875-14UNF-2B
[7/8-14UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 060

DIN FLANGE DESIGN
PER ISO 3019/2
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

General Dimensions – Frame Size 060

51D060 Proportional and Two Position Control, HZB1DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

A

M
3

M
1

M
5

L1

L2

45.0

[1.77]
45.0

[1.77]

50.80

[2.00]

70.0

[2.76]

70.0

[2.76]
Y

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

W

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

238.0
[9.39]

P001 966E

56
.0

[2
.2

2]94
.0

[3
.7

0]

87.0
[3.45]

Y

X

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

66.0

[2.60]

66.0

[2.60]
Y

W

90.0
[3.54]

59.0
[2.32]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

270.0
[10.64]

77
.5

[3
.0

5]

77
.5

[3
.0

5]

17
2.

0
[6

.7
7]

96
.0

[3
.7

7]

41
.0

[1
.6

0]

192.0
[7.56]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.80

[2.00]

Y

23.90

[0.94]

X

U
Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

99
.0

[3
.8

9]

Min. angle stop
adjustment

Charge pressure
relief valve

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

L1

L2

A
B

M
3

M
5

M
4

23.80

[0.94]

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]



67DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51D060-1 and 51D060

∅
12

5.
0 

- 0
.0

63
[4

.9
21

 - 0
.0

02
]

∅
44

.4
5

[1
.7

5]

Ø
G

∅
A

∅
85

.0
[3

.3
5]

∅
D

H

F

E

B

C

Coupling may not protrude
beyond this surface

17.0
[0.67]

32.5
[1.28]

9.0
[0.35]

6.0
[0.24]

P001 810E

56
.5

7

[2
.2

3]

56.57

[2.23]

56.57

[2.23]

∅14.0 ± 0.2
[0.55 ± 0.01]

56
.5

7

[2
.2

3]

15
0.

0 
±

 1
.6

[5
.9

1 
±

 0
.0

6]

150.0 ± 1.6

[5.91 ± 0.06]

Speed pick-up

∅19.5 [0.77]
Other side max.
screw head space
(51-1)

∅19.5 [0.77]
Other side max.
screw head space
(51)

∅110.0

[4.33]

R1.6
[0.06]

Z

X

Mounting flange surface
Flange 125 B4 HL
per ISO 3019/2

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

SERIES 51-1 WITH
N1NN-CONTROL

Z SERIES 51 WITH
HZB1-CONTROL

Z

General Dimensions – Frame Size 060

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

noitpotfahS 1D 2D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 41 61

enilpS
g9x41x03x2x03W

tifedis
0845NID

g9x61x03x2x53W
tifedis
0845NID

aidhctiP 000.82 ]201.1[ 000.23 ]062.1[

∅ A 06.92 ]71.1[ 06.43 ]63.1[

B 00.72 ]60.1[ 00.23 ]82.1[

C 5.0±00.53 ]83.1[ 5.0±00.04 ]85.1[

∅ D 00.52 ]89.0[ 00.03 ]81.1[

E 1.1±05.73 ]84.1[ 1.1±05.24 ]76.1[

F 6.0±05.76 ]66.2[ 6.0±05.27 ]58.2[

∅ G
5.1x01M

]ni•fbl395[mN76.xamdaerhtnieuqrotdewolla

H 00.52 ]89.0[ 00.52 ]89.0[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51C060-1 Two Position Control, N1NN 

70

[2.76]

70

[2.76]

Y

W

Gage port M2
System pressure B 
0.875-14UNF-2B
[7/8-14UNF-2B]Gage port M1

System pressure A 
0.875-14UNF-2B
[7/8-14UNF-2B]

A B

M
4

50.0
[1.97]

40
.0

[1
.5

7]

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

130.0
[5.13]

174.3 max.
[6.86 max.]

39
.0

[1
.5

4]
39

.0
[1

.5
4]

20
8.

5
[8

.2
1]

99
.4

[3
.9

1]

Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.8

[2.00]

23.8

[0.94]

L1

Speed pick-up

P001 792E

47.0

[1.85]

50.8

[2.00]

73.0

[2.87]

73.0

[2.87]

47.0

[1.85]

Y

W

A B

M
4

23.8

[0.94]

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

49
.0

[1
.9

4]

158.0
[6.21]

X

YL1

19˚

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 060

CARTRIDGE FLANGE
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

CARTRIDGE FLANGE
(continued)

51C060 Proportional and Two Position Control, HZB1 

General Dimensions – Frame Size 060

N

L2

A
L1

M
3

M
1

M
5

45.0

[1.77]
45.0

[1.77]

50.80

[2.00]

70.0

[2.76  ]

70.0

[2.76  ]

23.80

[0.94]

Y

Split flange boss A
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Split flange boss B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

W

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

179.0
[7.03]

P001 967E

56
.0

[2
.2

2]

Y

X

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

66.0

[2.60]

66.0

[2.60]
Y

W

50.0
[1.97]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

209.0
[8.24]

39
.0

[1
.5

4]

39
.0

[1
.5

4]

17
2.

0
[6

.7
7]

96
.0

[3
.7

7]

41
.0

[1
.6

0]

132.0
[5.21]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

50.80

[2.00]

Y

23.90

[0.94]

X

U
Split flange boss A+B
DN 19 Typ II 40 MPa series
per ISO 6162 [SAE 0.75]
4 Thread: 0.375-16UNC-2B

[3/8-16UNC-2B]
19 [0.75] min.
full thread depth

Gauge port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

99
.0

[3
.8

9]

Min. angle stop
adjustment

Charge pressure
relief valve

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

Loop flushing
shuttle valve

L2

N

L1

M
3

B
A

M
5

M
4

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51C060-1 and 51C060

P001 811E

100.0

[3.94]

100.0

[3.94]

Clearancemin. ∅242.0[9.53]

∅18.0 ± 0.3
[0.71 ± 0.01]

236.9 max.

[9.33] max.

∅30.0 [1.18]
Other side max.
screw head space

Ø
G

∅
A

∅
90

.0
[3

.5
4]

∅
10

6.
0

[4
.1

7]

∅
13

4.
0

[5
.2

8]

74
.0

[2
.9

1]
74

.0
[2

.9
1]

H

56.0
[2.20]

Mounting flange surface
Cartridge flange

B

E

F

C

Coupling may not protrude
beyond this surface 12.6

[0.50]

91.8
[3.61]

20.0
[0.79]

20.0
[0.79]

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

∅
D

∅
16

0.
0 

- 0
.0

25
[6

.2
99

 - 0
.0

01
] R1.6

[0.06]

Z

X

SERIES 51-1 WITH
N1NN CONTROL

Z
SERIES 51 WITH
HZB1 CONTROL

Z

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

O-ring 3.00x154.00 FPM
             [0.12x6.06]

M
3

∅
44

.4
5

[1
.7

5]

General Dimensions – Frame Size 060

CARTRIDGE FLANGE
(continued)

noitpotfahS 1D 2D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 41 61

enilpS
g9x41x03x2x03W

tifedis
0845NID

g9x61x03x2x53W
tifedis
0845NID

aidhctiP 000.82 ]201.1[ 000.23 ]062.1[

∅ A 06.92 ]71.1[ 06.43 ]63.1[

B 00.72 ]60.1[ 00.23 ]82.1[

C 5.0±00.53 ]83.1[ 5.0±00.04 ]85.1[

∅ D 00.52 ]89.0[ 00.03 ]81.1[

E 4.1±08.63 ]54.1[ 4.1±08.14 ]56.1[

F 6.0±02.721 ]00.5[ 6.0±02.231 ]12.5[

∅ G
5.1x01M

]ni•fbl395[mN76.xamdaerhtnieuqrotdewolla

H 00.52 ]89.0[ 00.52 ]89.0[

Shaft Spline Data



71DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51V080-1 Two Position Control, N1NN

P001 793E

57.12

[2.25]

Y

W

50.0

[1.97]

79.0

[3.11]

79.0

[3.11]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

53
.0

[2
.1

0]

11
6.

0
[4

.5
8]

261.0
[10.28]

134.0
[5.26]

X

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

93.7
[3.69]

94.0
[3.69]

45
.0

[1
.7

6]

19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

235.0
[9.27]

278.2 max.
[10.95 max.]

85
.5

[3
.3

7]

80
.0

[3
.1

5]

21
8.

9
[8

.6
2]

10
6.

7
[4

.2
0]

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

27.76

[1.09]

57.12

[2.25]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Y

W

Gage port M2
System pressure B 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

Gage port M1
System pressure A 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

76.0

[2.99]

76.0

[2.99]

M
4

A B

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 080

SAE FLANGE DESIGN
PER ISO 3019/1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

P001 794E

51.0

[2.01]

51.0

[2.01]

57.15

[2.25]

81.0

[2.01]

81.0

[2.01]

M
3

M
5

B
A M

4

27.76

[1.09]

Y

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

W

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

282.0
[11.09]

61
.0

[2
.3

9]

11
6.

0
[4

.5
8]

134.0
[5.26]

Y

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

74.0

[2.91]

74.0

[2.91]
Y

W

93.7
[3.69]

94.0
[3.69]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

318.0
[12.52]

85
.5

[3
.3

7]

80
.0

[3
.1

5]

18
3.

0
[7

.1
9]

10
2.

0
[4

.0
0]

M
1

M
5

M
3

A

45
.0

[1
.7

6]

235.0
[9.27]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

57.15

[2.25]

Y

27.76

[1.09]

X

X

U
Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

10
7.

0
[4

.2
0]

Min. angle stop
adjustment

Charge pressure
relief valve

51V080 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 080

SAE FLANGE DESIGN
PER ISO 3019/1
(continued)
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

∅
12

6.
97

5 
±

 0
.0

25
[4

.9
99

 ±
 0

.0
01

]

∅
80

.0
[3

.1
5]

∅
44

.0
[1

.7
5]

Ø
G

∅
A

∅
D

H

F

E

B

57
.2

5 

[2
.2

5]

∅14.5 ± 0.2
[0.57 ± 0.01]

57
.2

5 

[2
.2

5]

∅19.5 [0.77]
Other side max.
screw head space

57.25

[2.25]
150.0 ± 1.6

[5.91 ± 0.06]

15
0.

0 
±

 1
.6

[5
.9

1 
±

 0
.0

6]

57.25

[2.25]

P001 812E

Speed pick-up

SERIES 51-1 WITH
N1NN-CONTROL

Z

C

Coupling may not protrude
beyond this surface

12.0
[0.49]

20.0
[0.79]

R3.0
[0.12]

X

Z

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Mounting flange surface
Flange 127-4 (SAE "C")
per ISO 3019/1

O-ring 3.00x116.00 FPM
            [0.12x4.57]

SERIES 51 WITH
HZB1-CONTROL

Z

General Dimensions – Frame Size 080

SAE FLANGE DESIGN 
PER ISO 3019/1
(continued)

Shaft Options – 51V080-1 and 51V080

noitpotfahS 1S 7C

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 41 32

hctiP 42/21 23/61

elgnaerusserP ˚03

enilpS
0791-1.29BISNA

5ssalc
tifedistoortalf

aidhctiP 336.92 ]761.1[ 315.63 ]834.1[

∅ A 51.13 ]32.1[ 16.73 ]84.1[

B 05.73 ]84.1[ 05.73 ]84.1[

C 5.0±05.74 ]78.1[ 5.0±05.74 ]78.1[

∅ D 08.52 ]20.1[ 00.23 ]62.1[

E 1.1±05.94 ]59.1[ 1.1±05.94 ]59.1[

F 7.0±05.55 ]91.2[ 7.0±05.55 ]91.2[

∅ G
]B2-CNU41-61/7[B2-CNU41-5734.0

]ni•fbl508[mN19.xamdaerhtnieuqrotdewolla

H 00.82 ]01.1[ 00.82 ]01.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

P001 795E

57.12

[2.25]

Y

W

50.0

[1.97]

79.0

[3.11]

79.0

[3.11]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

X

53
.0

[2
.1

0]

11
2.

0
[4

.4
0]

237.0
[9.33]

96.0
[3.80]

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

Gage port M2
System pressure B 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

Gage port M1
System pressure A 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

76.0

[2.99]

76.0

[2.99]

A B

M
4

X

109.8
[4.32]

70.0
[2.75]

45
.0

[1
.7

6]

19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

211.0
[8.33]

252.7 max.
[9.95 max.]

87
.0

[3
.4

3]

75
.5

[2
.9

7]

21
8.

9
[8

.6
2]

10
6.

7
[4

.2
0]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

27.76

[1.09]

57.12

[2.25]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 080

DIN FLANGE DESIGN
PER ISO 3019/2

51D080-1 Two Position Control, N1NN 
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

51D080 Proportional and Two-Position Control, HZB1

P001 796E

109.8
[4.32]

66.65
[2.62]

Control start
adjustment

Gage port M3
Servo pressure min. angle
9/16-18UNF-2B
[0.5625-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

294.0
[11.58]

87
.0

[3
.4

3]

75
.5

[2
.9

7]

18
3.

0
[7

.1
9]

10
2.

0
[4

.0
0]

M
1

M
5

M
3

A

45
.0

[1
.7

6]

211.0
[8.33]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Min. angle stop
adjustment

Y

X

X

U
Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

10
7.

0 
[4

.2
0]

27.76

[1.09]

57.15

[2.25]

Charge pressure
relief valve

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

74.0

[2.91]

74.0

[2.91]

Y

W

51

[2.01]

57.15

[2.25]

81.0

[3.19]

81.0

[3.19]

51

[2.01]

M
3

B
A M

4

M
5

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

258.0
[10.15]

61
.0

[2
.3

9]11
2.

0
[4

.4
0]

96.0
[3.80]

Y

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 080
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

P001 813E

SERIES 51-1 WITH
N1NN-CONTROL

Z

X

Ø
45

.0
[1

.7
5]

Ø
G

Ø
A

Ø
D

H

F

E

B

C

Coupling may not protrude
beyond this surface

Ø
14

0.
0 

- 0
.0

63
[5

.5
12

 - 0
.0

02
]

19.0
[0.75]

32.1
[1.26]

10.0
[0.39]

R1.6
[0.06] Ø14.0 ± 0.2

[0.55 ± 0.01]

Ø19.5 [0.77]
Other side max.
screw head space
(51)

Ø19.5 [0.77]
Other side max.
screw head space
(51-1)

Ø110.0

[4.33]

63.6

[2.5]

63.6

[2.5]

168.0 ± 1.6

[6.61 ± 0.06]

Speed pick-up

63
.6

[2
.5

]

63
.6

[2
.5

]

16
8.

0 
±

 1
.6

[6
.6

1 
±

 0
.0

6]

Z

Mounting flange surface
Flange 140 B4 HL
per ISO 3019/2

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

SERIES 51 WITH
HZB1-CONTROL

Z

General Dimensions – Frame Size 080

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

Shaft Options – 51D080-1 and 51D080

noitpotfahS 2D 3D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 61 81

enilpS
g9x61x03x2x53W

tifedis
0845NID

g9x81x03x2x04W
tifedis
0845NID

aidhctiP 000.23 ]062.1[ 000.63 ]714.1[

∅ A 06.43 ]63.1[ 06.93 ]65.1[

B 00.23 ]82.1[ 00.73 ]64.1[

C 5.0±00.04 ]85.1[ 5.0±00.54 ]77.1[

∅ D 00.03 ]81.1[ 00.53 ]83.1[

E 1.1±01.14 ]26.1[ 1.1±01.54 ]28.1[

F 6.0±01.27 ]48.2[ 6.0±01.77 ]40.3[

∅ G
5.1x01M

]ni•fbl395[mN76.xamdaerhtnieuqrotdewolla

H 00.52 ]89.0[ 00.52 ]89.0[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51C080-1 Two Position Control, N1NN 

P001 797E

Y

W

Gage port M2
System pressure B 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

Gage port M1
System pressure A 
1.0625-12UNF-2B
[1-1/16-12UNF-2B]

76.0

[2.99]

76.0

[2.99]

A B

M
4

X

L1

48.0
[1.89]

45
.0

[1
.7

7]

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

133.0
[5.24]

174.4 max.
[6.87 max.]

45
.0

[1
.7

7]
45

.0
[1

.7
7]

21
8.

9
[8

.6
2]

10
6.

7
[4

.2
0]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

27.76

[1.09]

57.12

[2.25]
Speed pick-up

57.12

[2.25]

Y

W

50.0

[1.97]

79.0

[3.11]

79.0

[3.11]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

X

53
.0

[2
.1

0]

159.0
[6.25]

YL1

19˚

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 080

CARTRIDGE FLANGE
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

P001 798E

Y

W

57.15

[2.25]

51.0

[2.01]
51.0

[2.01]

81.0

[3.19]

81.0

[3.19]

M
4

M
5

B
A

M
3

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

179.0
[7.07]

61
.0

[2
.3

9]

YL1

19˚

48.0
[1.98]

Control start
adjustment

Gage port M3
Servo pressure min. angle
[0.5625-18UNF-2B]
9/16-18UNF-2B

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Speed pick-up

215.0
[8.45]

18
3.

0
[7

.1
9]

10
2.

0
[4

.0
0]

M
1

M
5

M
3

A

45
.0

[1
.7

7]

133.0
[5.24]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Y

X

X

UGage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

10
7.

0 
[4

.2
0]

Charge pressure
relief valve

45
.0

[1
.7

7]
45

.0
[1

.7
7]

L1

57.15

[2.25]

27.76

[1.09]

Loop flushing
shuttle valve

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Min. angle stop
adjustment

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

74.0

[2.91]

74.0

[2.91]

51C080 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 080

CARTRIDGE FLANGE
(continued)
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51C080-1 and 51C080

General Dimensions – Frame Size 080

CARTRIDGE FLANGE
(continued)

noitpotfahS 2D 3D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 61 81

enilpS
g9x61x03x2x53W

tifedis
0845NID

g9x81x03x2x04W
tifedis
0845NID

aidhctiP 000.23 ]062.1[ 000.63 ]714.1[

∅ A 06.43 ]63.1[ 06.93 ]65.1[

B 00.23 ]82.1[ 00.73 ]64.1[

C 5.0±00.04 ]85.1[ 5.0±00.54 ]77.1[

∅ D 00.03 ]81.1[ 00.53 ]83.1[

E 4.1±55.14 ]46.1[ 4.1±55.64 ]38.1[

F 6.0±04.051 ]29.5[ 6.0±04.551 ]21.6[

∅ G
5.1x01M

]ni•fbl395[mN76.xamdaerhtnieuqrotdewolla

H 00.52 ]89.0[ 00.52 ]89.0[

Shaft Spline Data

P001 814E

112.0

[4.41]

112.0

[4.41]

∅22.0 ± 0.3
[0.87 ± 0.01]

261.9 max.

[10.31 max.]

∅30.0 [1.18]
Other side max.
screw head space

Ø
G

∅
A

∅
90

.0
[3

.5
4]

∅
11

2.
0

[4
.4

1]

84
.0

[3
.3

1]
84

.0
[3

.3
1]

28.0
[1.10]

B

45˚

E

70.7
[2.78]

F

C

Coupling may not protrude
beyond this surface

11.2
[0.44]

81.5
[3.21]

110.8 max.
[4.36 max.]

20.0
[0.79]

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12 UN-2B]

∅
19

0.
0 

- 0
.0

29
[7

.4
8 

- 0
.0

01
] R1.6

[0.06] M
3

∅
D

∅
44

.4
5

[1
.7

5]

∅
10

8.
0

[4
.2

5]

X

SERIES 51-1 WITH
N1NN-CONTROL

Z

19.2
[0.76]

Z

Clearancemin. ∅267.5[10.53]

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

O-ring 3.00x185.00 FPM
            [0.12x7.28]

Mounting flange surface
Cartridge flange

∅
14

3.
0

[5
.7

1]

SERIES 51 WITH
HZB1-CONTROL

Z
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51V110-1 Two Position Control, N1NN 

P001 799E

57.12

[2.25]

Y

W

50.0

[1.97]

80.0

[3.15]

80.0      

[3.15]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

58
.0

[2
.2

7]

12
1.

0
[4

.7
4]

281.0
[11.05]

134.0
[5.27]

X

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

Gage port M1
System pressure A 
1.0625-12UN-2B
[1-1/16-12UN-2B]

Gage port M2
System pressure B 
1.0625-12UN-2B
[1-1/16-12UN-2B]

77.0

[3.03]
77.0

[3.03]

A B

M
4

101.0
[3.98]

101.0
[3.98]

48
.0

[1
.9

1]

19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

254.0
[10.01]

301.2 max.
[11.82 max.]

143.0
[5.63]

87
.0

[3
.4

3]

90
.0

[3
.5

4]

23
2.

6
[9

.1
6]

11
5.

0
[4

.5
3]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B] 27.76

[1.09]

57.12

[2.25]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 110

SAE FLANGE DESIGN
PER ISO 3019/1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51V110 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 800E

50.0

[1.97]

57.15

[2.25]

80.0

[3.15]

80.0

[3.15]

50.0

[1.97]

Y

W

M
3

M
5

M
4

A B

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

77.0

[3.03]

77.0

[3.03]
Y

W

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

300.0
[11.8]

64
.0

[2
.5

3]

12
1.

0
[4

.7
4]

134.0
[5.27]

Y

101.0
[3.98]

101.0
[3.98]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

Charge pressure
relief valve

337.0
[13.25]

143.0
[5.63]

90
.0

[3
.5

4]
87

.0
[3

.4
3]

18
5.

0
[7

.3
0]

10
3.

0
[4

.0
0]

49
.0

[1
.9

1]

254.0
[10.01]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Y

X

X

UGage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

11
5 

m
ax

.
[4

.5
3]

 m
ax

.

A

M
1

M
5

M
3

57.15

[2.25]

27.76

[1.09]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Min. angle stop
adjustment

General Dimensions – Frame Size 110

SAE FLANGE DESIGN 
PER ISO 3019/1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51V110-1 and 51V110

80
.8

 ±
 0

.2

[3
.1

8 
±

 0
.0

1]

Ø20.5 ± 0.2
[0.81 ± 0.01]

80
.8

 ±
 0

.2

[3
.1

8 
±

 0
.0

1]

80.8 ± 0.2

[3.18 ± 0.01]

80.8 ± 0.2

[3.18 ± 0.01]

Ø30.0 [1.18]
Other side max.
screw head space
(51-1)

200.0 ± 1.8

[7.87 ± 0.07]

20
0.

0 
±

 1
.8

[7
.8

7 
±

 0
.0

7]

P001 815E

Speed pick-up

SERIES 51-1 WITH
N1NN- CONTROL

Z

X

Ø
15

2.
37

5 
±

 0
.0

25
[5

.9
99

 ±
 0

.0
01

]

Ø
10

0.
0

[3
.9

4]

Ø
55

.0
[2

.1
7]

Ø
G

Ø
A

Ø
D

Ø
12

8.
1

[5
.0

4]

H

F

E

B

C

Coupling may not protrude
beyond this surface

12.45
[0.49]

22.0
[0.87]

R3.0
[0.12]

Ø30.0 [1.18]
Other side max.
screw head space
(51)

Z

Mounting flange surface
Flange 152-4 (SAE "D")
per ISO 3019/1

O-ring 3.00x142.00 FPM
          [0.12x5.59]

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

SERIES 51 WITH
HZB1-CONTROL

Z

General Dimensions – Frame Size 110

SAE FLANGE DESIGN 
PER ISO 3019/1
(continued)

noitpotfahS 1F 8C

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 31 72

hctiP 61/8 23/61

elgnaerusserP ˚03

enilpS
0791-1.29BISNA

5ssalc
tifedistoortalf

aidhctiP 572.14 ]526.1[ 268.24 ]886.1[

∅ A 46.34 ]27.1[ 69.34 ]37.1[

B 00.55 ]71.2[ 00.55 ]71.2[

C 5.0±00.76 ]46.2[ 5.0±00.76 ]46.2[

∅ D 00.63 ]24.1[ 06.93 ]65.1[

E 1.1±08.96 ]57.2[ 1.1±08.96 ]57.2[

F 7.0±04.57 ]79.2[ 7.0±04.57 ]79.2[

∅ G
]B2-CNU11-8/5[B2-CNU11-526.0

]ni•fbl0771[mN002.xamdaerhtnieuqrotdewolla

H 00.63 ]24.1[ 00.63 ]24.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51D110-1 Two Position Control, N1NN 

P001 801E

57.12

[2.25]

Y

W

50.0

[1.97]

80.0

[3.15]

80.0

[3.15]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

58
.0

[2
.2

7]

12
7.

0
[4

.9
9]

249.0
[9.81]

115.0
[4.52]

X

Y

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

Gage port M1
System pressure A 
1.0625-12UN-2B
[1-1/16-12UN-2B]

Gage port M2
System pressure B 
1.0625-12UN-2B
[1-1/16-12UN-2B]

77.0

[3.03]
77.0

[3.03]

A B

M
4

107.05
[4.21]

69.05
[2.72]

49
.0

[1
.9

2]
19˚

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

223.0
[8.77]

268.2 max.
[10.56 max.]

92
.0

[3
.6

2]

88
.5

[3
.4

8]

23
2.

8
[9

.1
6]

11
5.

0
[4

.5
3]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

27.76

[1.09]

57.12

[2.25]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 110

DIN FLANGE DESIGN
PER ISO 3019/2
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

P001 802E

50.0

[1.97]

57.15

[2.25]

80.0

[3.15]

80.0

[3.15]

50.0

[1.97]

Y

W

M
3

M
5

M
4

A B

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

268.0
[10.54]

64
.0

[2
.5

3]

12
5.

0
[4

.9
4]

111.0
[4.35]

Y

X

107.05
[4.21]

69.05
[2.72]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

305.0
[12.00]

88
.5

[3
.4

8]
92

.0
[3

.6
2]

18
5.

0 
[7

.3
0]

10
3.

0
[4

.0
6]

49
.0

[1
.9

1]

222.0
[8.75]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

19˚

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Min. angle stop
adjustment

Y

X

U
Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

11
4.

0
[4

.5
0]

A

M
1

M
5

M
3

57.15

[2.25]

27.76

[1.09]

Charge pressure
relief valve

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]Gage port M1

System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

77.0

[3.03]

77.0

[3.03]
Y

W

51D110 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 110

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)



85DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51D110-1 and 51D110

General Dimensions – Frame Size 110

noitpotfahS 3D 4D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 81 12

enilpS
g9x81x03x2x04W

tifedis
0845NID

g9x12x03x2x54W
tifedis
0845NID

aidhctiP 000.63 ]714.1[ 000.24 ]456.1[

∅ A 06.93 ]65.1[ 06.44 ]67.1[

B 00.73 ]64.1[ 00.24 ]56.1[

C 5.0±00.54 ]77.1[ 5.0±00.05 ]79.1[

∅ D 00.53 ]83.1[ 00.04 ]75.1[

E 1.1±03.74 ]68.1[ 1.1±03.25 ]60.2[

F 6.0±03.58 ]63.3[ 6.0±03.09 ]65.3[

∅ G
57.1x21M

]ni•fbl8101[mN511.xamdaerhtnieuqrotdewolla

H 00.03 ]81.1[ 00.03 ]81.1[

Shaft Spline Data

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

P001 816E

SERIES 51-1 WITH
N1NN-CONTROL

Z

X
Ø

G

Ø
A

Ø
D

Ø
55

.0
[2

.1
7]

Ø
11

6.
0

[4
.5

7]

H

F

E

B

C

Coupling may not protrude
beyond this surface

Ø
16

0.
0 

- 0
.0

63
[6

.2
99

 - 
0.

00
2]

22.0
[0.87]

40.3
[1.59]

9.0
[0.35]

R2.5
[0.10]

Speed pick-up

Ø18.0 ± 0.2
[0.71 ± 0.01]

Ø30.0 [1.18]
Other side max.
screw head space
(51-1)

Ø30.0 [1.18]
Other side max.
screw head space
(51)

70.7

[2.78]

70.7

[2.78]

190.0 ± 1.8

[7.48 ± 0.07]

70
.7

[2
.7

8]

70
.7

[2
.7

8]

19
0.

0 
±

 1
.8

[7
.4

8 
±

 0
.0

7]

Z

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Mounting flange surface
Flange 160 B4 HL
per ISO 3019/2

SERIES 51 WITH
HZB1-CONTROL

Z

13.5
[0.53]
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

51C110-1 Two Position Control, N1NN 

P001 803E

58
.0

[2
.2

7]

166.0
[6.55]

X

Y

L1

19˚

Gage ports M1+M2
System pressure A+B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

57.12

[2.25]

Y

W

50.0

[1.97]

80.0

[3.15]

80.0

[3.15]

50.0

[1.97]

A B

M
4

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]            
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Y

W

Gage port M1
System pressure A 
1.0625-12UN-2B
[1-1/16-12UN-2B]

Gage port M2
System pressure B 
1.0625-12UN-2B
[1-1/16-12UN-2B]

77.0

[3.03]
77.0

[3.03]

A B

M
4

48.0
[1.89]

49
.0

[1
.9

2]

Loop flushing
shuttle valve

Charge pressure
relief valve

Min. angle stop
adjustment

140.0
[5.51]

185.3 max.
[7.3 max.]

48
.0

[1
.8

9]

48
.0

[1
.8

9]

23
3.

1
[9

.1
8]

11
5.

0
[4

.5
3]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

X

Y

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

27.76

[1.09]

L1

57.12

[2.25]

Speed pick-up

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

P001 882E

General Dimensions – Frame Size 110

CARTRIDGE FLANGE
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Side Port

Axial Port

L2

A

M
3

M
1

M
5N

L1

P001 804E

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

77.0

[3.03]

77.0

[3.03]
Y

W

48.0
[1.89] Control start

adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

221.0
[8.71]

18
5.

0 
m

ax
.

[7
.3

0]
 m

ax
.

10
3.

0
[4

.0
6]

49
.0

[1
.9

1]

140.0
[5.50]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12UN-2B]

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Y

X

U
Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

11
5.

0 
m

ax
.

[4
.5

3]
 m

ax
.

57.15

[2.25]

27.76

[1.09]

Charge pressure
relief valve

Loop flushing
shuttle valve

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Min. angle stop
adjustment

Speed pick-up

Y

W

M
3

M
4

M
5

A B

27.66

[1.09]

50.0

[1.97]

50.0

[1.97]

80.0

[3.15]

80.0

[3.15]

57.15

[2.25]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

185.0
[7.29]

64
.0

[2
.5

3]

19˚

Y

X

51C110 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 110

CARTRIDGE FLANGE
(continued)
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

P001 817E

125.0

[4.92]

125.0

[4.92]

∅22.0 ± 0.3
[0.87 ± 0.01]

287.9

[11.33]

∅30.0 [1.18]
Other side max.
screw head space

Ø
G

∅
A

∅
11

2.
2

[4
.4

2]

∅
16

0.
0

[6
.3

0]

H

B

45˚

E
79.5

[3.13]

121.3
[4.78]

F

C

Coupling may not protrude
beyond this surface

11.2
[0.44]

20.0
[0.79]

Case drain L1
1.0625-12UN-2B
[1-1/16-12UN-2B]

Alternate position
case drain L2
1.0625-12UN-2B
[1-1/16-12 UN-2B]

∅
20

0.
0 

- 0
.0

29
[7

.8
74

 - 0
.0

01
] R2.0

[0.10] M
3

∅
D

∅
55

.0
[2

.1
7]

SERIES 51-1 WITH
N1NN-CONTROL

ZX SERIES 51 WITH
HZB1-CONTROL

Z

92
.5

[3
.6

4]

∅
13

6.
0

[5
.3

5]

21.2
[0.83]

Z

Clearancemin. ∅293.5[11.56]

92
.5

[3
.6

4]

Control pressure port X1(M3)
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

O-ring 3.00x192.00 FPM
            [0.12x7.56]

Mounting flange surface
Cartridge flange

Shaft Options – 51C110-1 and 51C110

General Dimensions – Frame Size 110

CARTRIDGE FLANGE
(continued)

noitpotfahS 3D 4D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 81 12

enilpS
g9x81x03x2x04W

tifedis
0845NID

g9x12x03x2x54W
tifedis
0845NID

aidhctiP 000.63 ]714.1[ 000.24 ]456.1[

∅ A 06.93 ]65.1[ 06.44 ]67.1[

B 00.73 ]64.1[ 00.24 ]56.1[

C 5.0±00.54 ]77.1[ 5.0±00.05 ]79.1[

∅ D 00.53 ]83.1[ 00.04 ]75.1[

E 1.1±04.74 ]78.1[ 4.1±04.25 ]60.2[

F 6.0±07.761 ]06.6[ 6.0±07.271 ]08.6[

∅ G
57.1x21M

]ni•fbl8101[mN511.xamdaerhtnieuqrotdewolla

H 00.03 ]81.1[ 00.03 ]81.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information
Notes
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

M
3

M
5

M
1

A

L1

L2

P001 805E

60.0

[2.36]

57.15

[2.25]

60.0

[2.36]

Y

91.0

[3.58]

91.0

[3.58]

W

A B

M
5

M
4

M
3

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

313.0
[12.34]

64
.0

[2
.5

2]

14
4.

0
[5

.6
8]

165.0
[6.51]

Y

X

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

84.0

[3.31]

84.0

[3.31]

114.0
[4.47]

114.0
[4.47]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

376.0
[14.82]

97
.0

[3
.8

2]
97

.0
[3

.8
2]

20
5.

0
[8

.0
8]

11
1.

0
[4

.3
7]

53
.0

[2
.1

0]

282.0
[11.11]

Alternate position
case drain L2
1.3125-12UN-2B
[1-5/16-12UN-2B]

19˚

Case drain L1
1.3125-12UN-2B
[1-5/16-12UN-2B]

Y

U
Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

12
5.

0
[4

.9
4]

27.76

[1.09]

57.15

[2.25]
Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Min. angle stop
adjustment

Charge pressure
relief valve

L1

L2

X

51V160 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 160

SAE FLANGE DESIGN
PER ISO 3019/1



91DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51V160

∅
15

2.
37

5 
±

 0
.0

25

[5
.9

99
 ±

 0
.0

01
]

∅
10

0.
0

[3
.9

4]

∅
55

.0

[2
.1

7]

Ø
G

∅
A

∅
D

H

F

E

B

C

Coupling may not protrude

beyond this surface

12.45

[0.49]

22.0

[0.87]

R3.0
[0.12]

P001 818E

80.8

[3.18]

80.8

[3.18]

∅20.5 ± 0.2

[0.81 ± 0.01]

80
.8

[3
.1

8]

80
.8

[3
.1

8]

20
0.

0 
±

 1
.8

[7
.8

7 
±

 0
.0

7]

200.0 ± 1.8

[7.87 ± 0.07]

Speed pick-up

X Z

Z

Mounting flange surface
Flange 152-4 (SAE "D")
per ISO 3019/1

O-ring 3.00x142.00 FPM
            [0.12x5.59]

∅30.0 [1.18]
Other side max.
screw head space

SAE FLANGE DESIGN 
PER ISO 3019/1
(continued)

General Dimensions – Frame Size 160

noitpotfahS 1F 2F 8C

noisnemiD mm ]ni[ mm ]ni[ mm ]ni[

hteetforebmuN 31 51 72

hctiP 61/8 61/8 23/61

elgnaerusserP ˚03

enilpS
0791-1.29BISNA

5ssalc
tifedistoortalf

aidhctiP 572.14 ]526.1[ 526.74 ]578.1[ 268.24 ]886.1[

∅ A 46.34 ]27.1[ 99.94 ]79.1[ 69.34 ]37.1[

B 00.55 ]71.2[ 00.35 ]90.2[ 00.55 ]71.2[

C 5.0±00.76 ]46.2[ 5.0±00.76 ]46.2[ 5.0±00.76 ]46.2[

∅ D 00.63 ]24.1[ 02.24 ]66.1[ 06.93 ]65.1[

E 1.1±00.07 ]67.2[ 1.1±00.07 ]67.2[ 1.1±00.07 ]67.2[

F 7.0±04.57 ]79.2[ 7.0±04.57 ]79.2[ 7.0±04.57 ]79.2[

∅ G
]B2-CNU11-8/5[B2-CNU11-526.0

]ni•fbl0771[mN002.xamdaerhtnieuqrotdewolla

H 00.63 ]24.1[ 00.63 ]24.1[ 00.63 ]24.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

P001 806E

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

281.0
[11.08]

64
.0

[2
.5

3]

13
8.

0
[5

.4
4]

122.0
[4.80]

Y

60.0

[2.36]

57.15

[2.25]

91.0

[3.58]

91.0

[3.58]

60.0

[2.36]

Y

W

M
4

M
5

M
3

BA

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]Gage port M1

System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

84.0

[3.31]

84.0

[3.31]

121.5
[4.78]

81.0
[3.21] Control start

adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

Charge pressure
relief valve

345.0
[13.60]

95
.5

[3
.7

6]
10

3.
0

[4
.0

6]

20
5.

0
[8

.0
8]

11
1.

0
[4

.3
7]

53
.0

[2
.1

0]

250.0
[9.85]

Alternate position
case drain L2
1.3125-12UN-2B
[1-5/16-12UN-2B]

19˚

Case drain L1
1.3125-12UN-2B
[1-5/16-12UN-2B]

Y

X

X

U
Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

12
5.

0
[4

.9
4]

A

M
1

M
5

M
3

27.76

[1.09]

57.15

[2.25]
Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Min. angle stop
adjustment

51D160 Proportional and Two-Position Control, HZB1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 160

DIN FLANGE DESIGN
PER ISO 3019/2
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51D160

X

Ø
G

∅
A

∅
D

∅
55

.0
[2

.1
7]

∅
12

0.
0

[4
.7

2]

H

F

E

B

C

Coupling may not protrude
beyond this surface

∅
18

0.
0 

- 0
.0

63
[7

.0
87

 - 
0.

00
2]

25.0
[0.99]

40.0
[1.59]

9.0
[0.35]

9.0
[0.35]

R1.6
[0.06]

P001 819E

Z

Speed pick-up

∅18.0 ± 0.2

[0.71 ± 0.01]

79.2

[3.12]

79.2

[3.12]

212.0 ± 1.8

[8.35 ± 0.07]

79
.2

[3
.1

2]

79
.2

[3
.1

2]

21
2.

0 
±

 1
.8

[8
.3

5 
±

 0
.0

7]

Z
∅130.0

(5.12)

Mounting flange surface
Flange 180 B4 HL
per ISO 3019/2

∅30.0 [1.18]
Other side max.
screw head space

General Dimensions – Frame Size 160

DIN FLANGE DESIGN
PER ISO 3019/2
(continued)

noitpotfahS 4D 5D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 12 42

enilpS
g9x12x03x2x54W

tifedis
0845NID

g9x42x03x2x05W
tifedis
0845NID

aidhctiP 000.24 ]456.1[ 000.84 ]098.1[

∅ A 06.44 ]67.1[ 06.94 ]59.1[

B 00.24 ]56.1[ 00.74 ]58.1[

C 5.0±00.05 ]79.1[ 5.0±00.55 ]71.2[

∅ D 00.04 ]75.1[ 00.54 ]77.1[

E 1.1±03.25 ]60.2[ 1.1±03.75 ]62.2[

F 6.0±03.09 ]65.3[ 6.0±03.59 ]57.3[

∅ G
57.1x21M

]ni•fbl8101[mN511.xamdaerhtnieuqrotdewolla

H 00.03 ]81.1[ 00.03 ]81.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

51C160 Proportional and Two-Position Control, HZB1

P001 807E

W

BA

M
4

M
5

M
3

60.0

[2.36]

91.0

[3.58]

91.0

[3.58]

60.0

[2.36]

57.15

[2.25]

27.76

[1.09]

Split flange boss A
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

L1

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

177.0
[6.96]

64
.0

[2
.5

2]

Y

X

19˚

Y

Y

W

84.0

[3.31]

84.0

[3.31]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

L1

M
5

M
1

M
3

A

Alternate position
case drain L2
1.3125-12UN-2B
[1-5/16-12UN-2B]

Case drain L1
1.3125-12UN-2B
[1-5/16-12UN-2B]

146.0
[5.73]

54.0
[2.13]

239.0
[9.40]

X

Charge pressure
relief valve

Loop flushing
shuttle valve

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Split flange boss A+B
DN 25 Typ II 40 MPa series
per ISO 6162 [SAE 1.00]
4 Thread: 0.4375-14UNC-2B

[7/16-14UNC-2B]
21 [0.83] min.
full thread depth

20
5.

0
[8

.0
8]

12
5.

0
[4

.9
4]

53
.0

[2
.1

]
11

1.
0

[4
.3

7]

Control start
adjustment

Y

Min. angle stop
adjustment Gage port M7

Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

57.15

[2.25]

27.76

[1.09]

U

51
.0

[2
.0

1]
51

.0
[2

.0
1]

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

CARTRIDGE FLANGE

General Dimensions – Frame Size 160
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51C160

P001 820E

140.0

[5.51]

140.0

[5.51]

∅22.0 ± 0.3
[0.87 ± 0.01]

318.0 ± 2.0

[12.52 ± 0.08]
11.2

[0.44]
140.8 max.
[5.54 max.]

20.03
[0.79]

Alternate position
case drain L2
1.3125-12UN-2B
[1-5/16-12UN-2B]

10
4.

0
[4

.0
9]

10
4.

0
[4

.0
9]

∅
23

0.
0 

- 0
.0

29
[9

.0
55

 - 0
.0

01
]

∅
18

4.
0

[7
.2

4]

Case drain L1
1.3125-12UN-2B
[1-5/16-12UN-2B]

B

E 96.0
[3.78]

F

H

C

Coupling may not protrude
beyond this surface

Ø
G

∅
A

∅
12

0.
0

[4
.7

2]

∅
14

2.
0

[5
.5

9]

∅
55

.0
[2

.1
7]

∅
D

45˚

X

Z

Z Clearancemin. ∅323.6[12.74]

O-ring 3.00x220.00 FPM
             [0.12x8.66]

Mounting flange surface
Cartridge flange

∅30.0 [1.18]
Other side max.
screw head space

CARTRIDGE FLANGE
(continued)

General Dimensions – Frame Size 160

noitpotfahS 4D 5D

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 12 42

enilpS
g9x12x03x2x54W

tifedis
0845NID

g9x42x03x2x05W
tifedis
0845NID

aidhctiP 000.24 ]456.1[ 000.84 ]098.1[

∅ A 06.44 ]67.1[ 06.94 ]59.1[

B 00.24 ]56.1[ 00.74 ]58.1[

C 5.0±00.05 ]79.1[ 5.0±00.55 ]71.2[

∅ D 00.04 ]75.1[ 00.54 ]77.1[

E 4.1±05.45 ]51.2[ 4.1±05.95 ]43.2[

F 6.0±09.491 ]76.7[ 6.0±09.991 ]78.7[

∅ G
57.1x21M

]ni•fbl8101[mN511.xamdaerhtnieuqrotdewolla

H 00.03 ]81.1[ 00.03 ]81.1[

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Side Port

mm
[in]

Axial Port

51V250 Proportional and Two-Position Control, HZB1

A

M
5

M
3

M
1

L2

L1

P001 808E

Gage port M1+M2
System pressure A+B
0.5625-18UNF-2B
[9/16-18UNF-2B]

359.0
[14.13]

74
.0

[2
.9

0]

15
5.

0
[6

.1
1]

182.0
[7.15]

Y

X

Gage port M2
System pressure B 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M1
System pressure A 
0.5625-18UNF-2B
[9/16-18UNF-2B]

Y

W

97.0

[3.82]

97.0

[3.82]

131.5
[5.18]

131.5
[5.18]

Control start
adjustment

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Gage port M5
Servo pressure supply
0.5625-18UNF-2B
[9/16-18UNF-2B]

Control mounting
surface

Loop flushing
shuttle valve

Charge pressure
relief valve

429.0
[16.89]

23
9.

0
[9

.3
9]

12
0.

0
[4

.7
1]

62
.0

[2
.4

4]

325.0
[12.79]

Alternate position
case drain L2
1.3125-12UN-2B
[1-5/16-12UN-2B]

19˚

Case drain L1
1.3125-12UN-2B
[1-5/16-12UN-2B]

Min. angle stop
adjustment

Y

X

U Split flange boss A+B
DN 32 Typ II 40 MPa series
per ISO 6162 [SAE 1.25]
4 Thread: 0.5-13UNC-2B

[1/2-13UNC-2B]
21 [0.83] min.
full thread depth

Gage port M7
Control pressure
0.5625-18UNF-2B
[9/16-18UNF-2B]

13
7.

0
[5

.4
]

31.76

[1.25]

66.68

[2.63]11
3.

0
[4

.4
5]

11
3.

0
[4

.4
5]

Y

W

M
5

M
4

M
3

A B

66.68

[2.63]

31.76

[1.25]

65.0

[2.56]

65.0

[2.56]
99.0

[3.90]

99.0

[3.90]

Split flange boss A
DN 32 Typ II 40 MPa series
per ISO 6162 [SAE 1.25]
4 Thread: 0.5-13UNC-2B

[1/2-13UNC-2B]
21 [0.83] min.
full thread depth

Split flange boss B
DN 32 Typ II 40 MPa series
per ISO 6162 [SAE 1.25]
4 Thread: 0.5-13UNC-2B

[1/2-13UNC-2B]
21 [0.83] min.
full thread depth

L2

L1

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

Supply pressure
shuttle valve
0.5625-18UNF-2B
[9/16-18UNF-2B]

W

Gage port M4
Servo pressure max. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

M
4

P001 883E

P001 884E

U

Shaft centerlineX
1

M7

49
.0

[1
.9

3]

Control pressure port X1
0.5625-18UNF-2B
[9/16-18UNF-2B]

General Dimensions – Frame Size 250

SAE FLANGE DESIGN
PER ISO 3019/1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Flow into port A results in CW rotation of output shaft. 

Flow into port B results in CCW rotation of output shaft. 

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Shaft Options – 51V250

∅
16

5.
07

5 
±

 0
.0

25
[6

.4
99

 ±
 0

.0
01

]

∅
10

0.
0

[3
.9

4]

∅
55

.0
[2

.1
7]

Ø
G

∅
A

∅
D

∅
11

8.
0

[4
.6

5]

36.0
[1.42]

F

E

B

C

Coupling may not protrude
beyond this surface

15.65
[0.62]

25.0
[0.98]

R3.0
[0.12]

Speed pick-up

Z

∅20.5 ± 0.2
[0.81 ± 0.01]

P001 821E

112.25
[4.42]

112.25
[4.42]

260.0 ± 1.9
[10.24 ± 0.07]

11
2.

25
[4

.4
2]

11
2.

25
[4

.4
2]

26
0.

0 
±

 1
.9

[1
0.

24
 ±

 0
.0

7]

X

Z

O-ring 3.00x154.00 FPM
            [0.12x6.06]

Mounting flange surface
Flange 165-4 (SAE "E")
per ISO 3019/1

∅30.0 [1.18]
Other side max.
screw head space

General Dimensions – Frame Size 250

SAE FLANGE DESIGN 
PER ISO 3019/1
(continued)

noitpotfahS 2F 8C

noisnemiD mm ]ni[ mm ]ni[

hteetforebmuN 51 72

hctiP 61/8 23/61

elgnaerusserP ˚03

enilpS
0791-1.29BISNA

5ssalc
tifedistoortalf

aidhctiP 526.74 ]578.1[ 268.24 ]886.1[

∅ A 99.94 ]79.1[ 69.34 ]37.1[

B 00.35 ]90.2[ 00.55 ]71.2[

C 5.0±00.76 ]46.2[ 5.0±00.76 ]46.2[

∅ D 02.24 ]66.1[ 06.93 ]65.1[

E 1.1±00.07 ]67.2[ 1.1±00.07 ]67.2[

F 7.0±04.57 ]79.2[ 7.0±04.57 ]79.2[

∅ G
]B2-CNU11-8/5[B2-CNU11-526.0

]ni•fbl0771[mN002.xamdaerhtnieuqrotdewolla

Shaft Spline Data
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Dimension – Controls

PRESSURE 
COMPENSATOR 
CONTROL – OPTIONS

TA**
 
FOR        51-1

FRAME SIZE
060, 080, 110

P001 838E

A
C

75
.0

[2
.9

4]

55
.0

[2
.1

7]

12
8.

2
[5

.0
5]

A
B

Fl
an

g
e

Shaft centerline

Shaft centerline

AA

55
.0

[2
.1

7]

Z
ELECTRIC BRAKE

 PRESSURE DEFEAT
TAD* 

Z
HYDRAULIC BRAKE
 PRESSURE DEFEAT

TAC2 

Solenoid for
electr. brake pressure defeat

Z

X
1

M
3

X
A

X
B

X
1

M
3

X
A

X
B

Control pressure port XB 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port XA 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

ezisemarF 060 080 011

ngiseD V D C V D C V D C

AA
mm
]ni[

2.181
]31.7[

7.651
]71.6[

9.69
]28.3[

9.691
]57.7[

9.271
]18.6[

5.49
]27.3[

4.312
]04.8[

8.181
]61.7[

0.99
]09.3[

BA
mm
]ni[

3.991
]58.7[

7.902
]62.8[

5.322
]08.8[

9.322
]28.8[

CA
mm
]ni[

4.671
]59.6[

8.681
]63.7[

6.002
]09.7[

0.102
]19.7[

egnalf-egdirtraC=C,egnalf-NID=D,egnalf-EAS=V

Control Option TA** for 51-1



99DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls

PRESSURE 
COMPENSATOR 
CONTROL  – OPTIONS

TA**
 
FOR        51

FRAME SIZE
160, 250

Fl
an

g
e

JA

JB

58
.0

[2
.2

8]

Z
CONTROL OPTION

TAC2 

Shaft centerline

Control pressure port XB 
0.5625-18UNF-2B 
[9/16-18UNF-2B]Supply pressure

shuttle valve 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port XA 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

P001 839E

Z

X
1

XB

XA

X
4

ezisemarF 061 052

ngiseD V D C V D C

AJ
mm
]ni[

393
]84.51[

163
]22.41[

752
]11.01[

544
]15.71[

—

BJ
mm
]ni[

411
]84.4[

221
]28.4[

—

egnalf-egdirtraC=C,egnalf-NID=D,egnalf-EAS=V
elbaliavaton=—

Control Option TA** for 51
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

Dimension – Controls

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH**
 
FOR        51-1

FRAME SIZE 
060, 080, 110

P001 840E

A
C

75
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[2
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4]

54
.5

[2
.1

5]

12
8.

2
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.0
5]

A
B

Fl
an

g
e

Shaft centerline

Shaft centerline

AA

54
.5

[2
.1

5]

Solenoid for
electr. brake
pressure defeat

Z

X
1

M
3

X
A

X
B

X
1

M
3

X
A

X
B

Control pressure port X1 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port X1 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Z
ELECTRIC BRAKE

 PRESSURE DEFEAT
THD* 

Z
HYDRAULIC BRAKE
 PRESSURE DEFEAT

THC2 
Control pressure port XB 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port XA 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

ezisemarF 060 080 011

ngiseD V D C V D C V D C

AA
mm
]ni[

2.181
]31.7[

7.651
]71.6[

9.69
]28.3[

9.691
]57.7[

9.271
]18.6[

5.49
]27.3[

4.312
]04.8[

8.181
]61.7[

0.99
]09.3[

BA
mm
]ni[

3.991
]58.7[

7.902
]62.8[

5.322
]08.8[

9.322
]28.8[

CA
mm
]ni[

4.671
]59.6[

8.681
]63.7[

6.002
]09.7[

0.102
]19.7[

egnalf-egdirtarC=C,egnalf-NID=D,egnalf-EAS=V

Control Option TH** for 51-1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls

HYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

TH** 

FOR        51

FRAME SIZE
160, 250

Fl
an

g
e

JA

JB

58
.0

[2
.2

8]

Z
CONTROL OPTION

THC2

Shaft centerline

Control pressure port XB 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port XA 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Control pressure port X1 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

P001 841E

X
1

XB

XA

X
4

Supply pressure
shuttle valve 
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Z

ezisemarF 061 052

ngiseD V D C V D C

AJ
mm
]ni[

393
]84.51[

163
]22.41[

752
]11.01[

544
]15.71[

—

BJ
mm
]ni[

411
]84.4[

221
]28.4[

—

egnalf-egdirtraC=C,egnalf-NID=D,egnalf-EAS=V
elbaliavaton=—

Control Option TH** for 51
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

ELECTROHYDRAULIC
TWO-POSITION 
CONTROL – OPTIONS

E1B1, E2B1, E7B1,
F1B1, F2B1
 
FOR        51-1

FRAME SIZE 
060, 080, 110

P001 822E

A
B

Shaft centerline

Shaft centerline

Z
CONTROL OPTIONS

E*B1/F*B1

Gage port M3
Servo pressure min. angle
0.5625-18UNF-2B
[9/16-18UNF-2B]

Solenoid for
electr. 2 position control

M5

M
3

Z

Dimension – Controls

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

ezisemarF 060 080 011

ngiseD V D C V D C V D C

BA
mm
]ni[

5.802
]12.8[

9.812
]26.8[

7.232
]61.9[

egnalf-egdirtarC=C,egnalf-NID=D,egnalf-EAS=V

Control Options E1B1, E2B1, E7B1, F1B1, F2B1 for 51-1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

ELECTROHYDRAULIC
TWO-POSITION 
CONTROL  – OPTIONS

E1A5, E2A5, F1A5, F2A5

FOR        51

FRAME SIZE
160, 250

A
D

Fl
an

g
e

Shaft centerline

AA

Gage port M7
Internal control pressure
0.5625-18UNF-2B 
[9/16-18UNF-2B]

Gage port M8
Internal control pressure
0.5625-18UNF-2B 
[9/16-18UNF-2B]

72
.0

[2
.8

2]

Z
CONTROL OPTIONS

E*A5/F*A5

P001 823E
Z

Dimension – Controls

Solenoid Connector

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

ezisemarF 061 052

ngiseD V D C V D C

AA
mm
]ni[

104
]97.51[

963
]35.41[

562
]24.01[

354
]28.71[

—

DA
mm
]ni[

541
]27.5[

451
]60.6[

—

egnalf-egdirtraC=C,egnalf-NID=D,egnalf-EAS=V
elbaliavaton=—

Control Options E1A5, E2A5, F1A5, F2A5 for 51



104 DKMH.PK.340.A2.02 • 520L0440 • Rev A • 12/2003

Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

mm
[in]

ELECTROHYDRAULIC
TWO-POSITION 
CONTROL  – OPTIONS

T1**, T2**, T7**

FOR        51-1
 
FRAME SIZE 
060, 080, 110

Dimension – Controls

A
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Solenoid for
electr. brake
pressure defeat

P001 824E

X
1

M
3

X
A

X
B

Solenoid for
electr. 2 position control

Solenoid for
electr. 2 position control

Z Z
ELECTRIC BRAKE

 PRESSURE DEFEAT
T*D*

 

Z
WITHOUT BRAKE

 PRESSURE DEFEAT
T*C2

 

Solenoid Connectors

Solenoid plug face
for DIN 46350

(Supplied Connector)

Mating Connector
No.: K09129

Id.-No.: 514117

A B

P001 752E

AMP Junior Timer
two pin connector

(Supplied Connector)

Mating Connector
No.: K19815

Id.-No.: 508388

2 1

P001 751E

ezisemarF 060 080 011

ngiseD V D C V D C V D C

AA
mm
]ni[

2.181
]31.7[

7.651
]71.6[

9.69
]28.3[

9.691
]57.7[

9.271
]18.6[

5.49
]27.3[

4.312
]04.8[

8.181
]61.7[

0.99
]09.3[

BA
mm
]ni[

3.991
]58.7[

7.902
]62.8[

5.322
]08.8[

9.322
]28.8[

CA
mm
]ni[

4.671
]59.6[

8.681
]63.7[

6.002
]09.7[

0.102
]19.7[

egnalf-egdirtarC=C,egnalf-NID=D,egnalf-EAS=V

Control Options T1**, T2**, T7** for 51-1
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls

ELECTROHYDRAULIC
TWO-POSITION 
CONTROL  – OPTIONS

T1C2, T2C2
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.
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Dimension – Controls
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PROPORTIONAL 
CONTROL – OPTIONS
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FOR        51
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]18.31[

723
]78.21[

942
]87.9[
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls

ELECTROHYDRAULIC
PROPORTIONAL 
CONTROL  – OPTIONS

L1B1, L2B1, L7B1

FOR        51
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.
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Dimension – Controls

ELECTROHYDRAULIC
PROPORTIONAL 
CONTROL – OPTIONS
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls

ELECTROHYDRAULIC
PROPORTIONAL 
CONTROL – OPTIONS
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.
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Dimension – Controls
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CONTROL – OPTIONS
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Series 51 and 51-1 Bent Axis Variable Displacement Motors
Technical Information

mm
[in]

Shaft rotation is determined by viewing from shaft end. 

Ports with O-ring seal and inch threads shall be in accordance with ISO 11926/1. 

Splite flange boss A and B per ISO 6162 is identical with high pressure series SAE J518 code 62 (6000 psi).  

Contact your Sauer-Danfoss representative for specific installation drawings.

Dimension – Controls
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CONTROL  – OPTION
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Sauer-Danfoss Hydraulic Power Systems
– Market Leaders Worldwide

Sauer-Danfoss is a comprehensive supplier providing complete 
systems to the global mobile market.

Sauer-Danfoss serves markets such as agriculture, construction, road 
building, material handling, municipal, forestry, turf care, and many 
others.

We offer our customers optimum solutions for their needs and 
develop new products and systems in close cooperation and 
partnership with them.

Sauer-Danfoss specializes in integrating a full range of system 
components to provide vehicle designers with the most advanced 
total system design.

Sauer-Danfoss provides comprehensive worldwide service for its 
products through an extensive network of Authorized Service 
Centers strategically located in all parts of the world.

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

Sauer-Danfoss (Neumünster) 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 (Nordborg) A/S
DK-6430 Nordborg, Denmark
Phone: +45 7488 4444, Fax: +45 7488 4400

www.sauer-danfoss.com

OUR PRODUCTS

Hydrostatic transmissions

Hydraulic power steering

Electro-hydraulic power steering

Electric power steering

Closed and open circuit axial piston 
pumps and motors

Electro motors

Gear pumps and motors

Bent axis motors

Radial piston motors

Orbital motors

Transit mixer drives

Planetary compact gears

Proportional valves

Directional spool valves

Cartridge valves

Hydraulic integrated circuits

Hydrostatic transaxles

Integrated systems

Fan drive systems

Electrohydraulic controls

Digital electronics and software

Battery powered inverter

Sensors
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