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Features and Benefits

Fan Drive Motors

Overview

300

250

200

150

100

50

0
0 5 10 15 20 25 30 35 40 45 50

Displacement

 cm3/rev

Pr
es
su
re

    psi 

P107 949E

400

350

SGM3Y Aluminum
Gear Motor

SGM2Y Aluminum
Gear Motor

D SERIES Cast Iron Gear Motor

SERIES 40 Piston Motor

    Bar 

 in 3/rev

5000

4000

3000

2000

1000

0

0.50 1.0 1.0 2.0 2.5 3.0

Quick reference chart - Sauer-Danfoss fan drive motors



OpenCircuitGear
MEMBER OF THE SAUER-DANFOSS GROUP

™

6 L1022895

D Series Gear Motors Including Fan Drive
Technical Information
General Information

One piece steel gears
with 12 tooth profile

Flexible configuration
of shaft, flange
and ports

Heavy duty, low friction
sleeve bushings

High strength
ductile iron
body and covers

P107 920E

Pressure balanced
bronze-on-steel
thrust plates

High performance
integrated
PLUS+1

High temperature
Viton ® seals

Dust protector

Radial
case drain

compliantTM

valves

Quality components and constructionFeatures

Benefits
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Microcontroller
(PLUS+1TM)

Filter

T3

T2

T1

Temperature
sensors

D Series
gear pump

D Series 
gear motor

RESERVOIR

DIESEL ENGINE

P107 929E

ca
se

 d
ra

in

CANBUS J1939

T3

T2

T1

Temperature
sensors

RESERVOIR

D Series
gear motor

Microcontroller
(PLUS+1TM)

Filter

DIESEL ENGINE

Variable pump
(Series 45)

P107 931E

case drain

CANBUS J1939

System Schematics Gear pump/gear motor system with electronic control 

Piston pump/gear motor system with electronic control 
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Features Description

3

3

3

Mounting

Filtration requirement

Fluids

Integrated valve 

Product Features

Gear Pump
(D Series)

T3

T2

T1

Reservoir
Filter

CAN Bus

Engine Control
Module (ECM)

Diesel Engine

Temperature
Sensors
T1, T2, T3

Gear Motor with 
Integrated  Reversing
and Modulating Valves
(D Series)

Microcontroller
(PLUS+1TM)

P108 248E

Ca
se

 D
ra

in

Gear pump/gear motor system with integrated reversing valveSystem Schematics
(continued)
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Technical Specifications Technical data for D Motors

Ratings Units 14 17 19 21 23 25 29 32 36 38 41 45

cm3

in3

3843

maximum

minimum*

Standard Weight
kg

Mass moment of inertia of internal -6 ²

-6 ² 83

kW

Parameter Unit Minimum Continuous Maximum

8

Fluid Specifications

*
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g
3 3
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Sizing Equations

Variables

g

v

g m

t

v

g

Based on SI units

Q  =

M  =

n  =

Based on US units

Q  =

M   =  

n   = 

g

v

g m

t

v

g

Input flow

Output torque

Output power

Motor speed
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Peak pressure

Rated pressure

Reaction time (100 ms max)

Time

Pr
es

su
re

P107 861E

Pressure vs. timePeak Pressure

Rated Pressure

maximum machine load at the motor 

System Pressure

Back Pressure

Case Drain Pressure

Overview

Pressure
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Maximum speed is the limit for a 

minimum speed

Speed Speed versus pressure

Rated

69
[1000]

Pr
es

su
re

 - 
b

ar
 [p

si
]

0
400

P107 960ESpeed - min¯¹ (rpm)

Operating
envelope

Rated600

Temperature and 
Viscosity

Temperature

Minimum temperature

Continuous temperature

Maximum temperature

Viscosity
Minimum viscosity

Maximum viscosity

Continuous viscosity
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Hydraulic Fluid

C

520L0463 Hydraulic Fluids and Lubricants, Technical Information 520L0465
Experience with Biodegradable Hydraulic Fluids, Technical Information

Filters

Selecting a Filter

Desired maintenance interval

X

520L0467 Design Guidelines for Hydraulic Fluid Cleanliness.

Fluid cleanliness level and X ratio
Fluid cleanliness level (per ISO 4406)

X ratio (discharge filtration)

35-45 = 75 and 10 = 2

Recommended inlet screen size

Filtration
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Reservoir

Line Sizing

Motor Life
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Motor Shaft Connection Motor shaft connection

P107 928E

3:00

12:00

9:00

6:00

 All values measured 25 mm [1 inch]
from the mounting flange
 For other angles and distances,
higher radial loads at lower pressures
or axial loading inquiries
contact your Sauer-Danfoss
representative

25 mm
[1 inch]

Recommended loading position
dependent on rotation

clockwise rotationcounterclockwise rotation

Shaft axial and radial load ratings

Ratings Units 14 17 19 21 23 25 29 32 36 38 41 45

+

Shaft loading

Radial and Axial Loading
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– – – – – – – –

Order Code

Code Description

B

A:  Rotation

B1A C F G J KB2

D E M

D1 D2 E

Order code

Order Code Example:

– – – – – – – –
B1A C D1 F G J KB2

ED M R 1 7 T Y A A B 1 0 7 P 1 A B A 0 0 0 0 0 0N A N N N N

Fan drive motor:
A Right hand rotation, B 17 cm³, 1:8 taper shaft, C SAE A two bolt mounting, 
D 7/8-14 ports, idler side drain, E 12 Vdc proportional relief valve, 25 US gal/min or less at 
172 bar curve, F anti-cavitation valve.

D2 E
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B1: Displacement

Code Description, input shaft

TY

TK

thread

SM

SH

B2: Input shaft

Code Mounting

BB

C: Mounting

Code Description, cm³/rev [in³/rev]

– – – – – – – –
B1A C F G J KB2

D E M

D1 D2 E

Code Description, cm³/rev [in³/rev]

36

38

Order Code
(continued)
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Order Code
(continued) – – – – – – – –

B1A C F G J KB2

D2: Rear Cover Port Options

Code D2 port options

Radial Axial Inlet/Outlet Drain port

333

Code D1 cover options

B

D1 D2

D1: Rear Cover Function

E

D1 - Rear cover/valve option

D2 - Port options N B C A P S R L

l — — l — — — —

l — — l — — — —

l l l l l l l l
l l l l l l l l
l l l l l l l l
l l l l l l l l
l l l l l l l l
l l l l l l l l
l — — l — — l l
l — — l — — l l
l — — l — — — —

l — — l — — — —

l — — l — — — —

l — —— l — — — —

l — — l — — — —

l — — l — — — —

Symbol Availability

l

—

Option key D: Rear Cover Availability Matrix

Code D1 cover options

S

* See dimension drawings for explanation of drive and idler side.

(continued)
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Order Code
(continued) – – – – – – – –

B1A C E F G J KB2

Compatible with D1 - Rear cover function

Code Description Pressure bar [psi] N B C A P S R L

N000 l l l l

R000 See module G l l

F138 l

F172 l

F207 l

F241 l

F276 l

G138 l

G172 l

G207 l

G241 l

G276 l

P1AA l

P1AB l

P1AC l

P1AD l

P1AF l

P2BA l

P2BB l

P2BC l

P2BD l

P2BF l

P3AA l

P3AB l

P3AC l

P3AD l

P3AF l

P4BA l

P4BB l

P4BC l

P4BD l

P4BF l

D1 D2

E: Relief valve availability chart
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F: Anti-cavitation/Shock Valve function

Code

J: Name plate

Code

K: Special features

Order Code
(continued) – – – – – – – –

B1A C F G J KB2

Compatible with D1 - Rear cover option

F A B C N P S R L

N000 l

A000 l l l l l

cavitation

S300 l l

D1 D2 E

N 0 0 0

G: Integrated Reversing Modulating function
Code Description Pressure bar 

[psi]

A B C N P S R L

N000 l l l l l l

A1AA

valve 

l l

A1AB l l

A1AC l l

A1AD l l

A1AF l l

A2AA

valve 

l l

A2AB l l

A2AC l l

A2AD l l

A2AF l l

B1AA

valve 

l l

B1AB l l

B1AC l l

B1AD l l

B1AF l l

B2AA

valve 

l l

B2AB l l

B2AC l l

B2AD l l

B2AF l l

DEMB
rotation and R or L rear 

Integrated reversing also 
requires R000 relief and 
S300
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Mounting Flanges SAE-A 2-bolt flange (AA)

106.38
[4.188]

P107 926E

11.7
[0.46]

53.19
[2.094]

12.45
[0.49]

10.41
[0.41]

6.35
5.84

[0.250]
[0.230]

82.55
82.50

[3.250]
[3.248]

SAE-B 2-bolt flange (BB)

P107 927E

146.05
[5.750]

73.02
[2.875]

14.23
[0.56]

9.65
9.14

[0.380]
[0.360]

12.4
[0.49]

10.4
[0.41]

101.60
101.55
[4.000]
[3.998]

P108 260E

Shaft seal 

Dust protector
(standard)
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Shaft Options
59.5

[2.34]

Tapered 1:8
5/8-18 x 0.64 inch thread

with #8 woodruff key
7/8 inch diameter shaft

36.4
[1.43]

P107 885E

35.0
[1.38]

Tapered 1:8
3/8-24 x 0.64 inch internal thread

with 1/4 inch key
7/8 inch diameter shaft

P107 886E

41.1
[1.62]

25.5
[1.00]

22.2
[0.85]

24.9
[0.98]

7/8 inch diameter shaft
straight keyed

1/4 inch key

P107 889E

48.0
[1.89]

30.5
[1.20]

effective
spline
length

18.5
[0.730]

11 -tooth
16/32 pitch flat

root side fit

(modified length)

P107 888E

TY shaft option

TK shaft option

SM shaft option

PB shaft option

Shaft Torque Limits

Code Type

Diameter

mm

[in]

Length

mm

[in]

Description

Allowable 

shaft torque

SM

TY

TK
Internal thread

SH

50.8
[2.00]

25.4
[1.00]

22.2
[0.85]

24.9
[0.98]

7/8 inch diameter shaft
straight keyed

1/4 inch key

P108 249E

PW shaft optionSH shaft option

SAE 13-tooth 
16/32-pitch

flat root side fit
41.2 mm [1.62 in] length

P108 259E

Ø
21.9

[0.864]

30.0
[1.18]

Eff. spline
length

41.2
[1.62]
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Port Options SAE O-Ring Boss

Port locations (SAE O-ring port shown)

P107 904E

External drain
9/16-18 SAE Straight thread
for 3/8 inch O.D. tube
(Note: Location can be on
opposite side of motor) 

Inlet port and outlet port
SAE ORB ports sized identically
sizes are 3/4-16, 7/8-14, 1 1/16-12,
and 1 5/16-12

Code SAE O-ring boss ports - No valves

Radial Axial Inlet Outlet Drain port

SAE Split Flange Ports

Code SAE Split flange ports - No valves

Radial Inlet Outlet Drain port

Inlet port and 
outlet port
sized identically

Split flange ports
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Selecting Port Options

Recommended part size by displacement
Displacement code Recommended port size

36

38

Maximum flow by port size
Port size Maximum flow l/min 

[US gal/min]
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Integrated Reversing 
Motor with Proportinal 
Relief and Shock/Anti-
cavitation Valves

Features and Benefits
Solenoid reversing valve directs flow to either side of the motor to reverse fan 

TM

in severe environments

Technical Data

P108 250E

P

T

P

T B

A

D

1

2
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Integrated Reversing 
with Proportinal 
Relief and Shock/
Anti-cavitation Valves 
(continued)

Integrated Reversing Function

Code Description

0

100

200

300

400

500

600

700

0 10 20 30 40 50 60 70 80 90 100

Pr
es

su
re

 lo
ss

Flow P108 251E

P-T Pressure Drop in Forward Direction for Motor/Valve Assembly

l/min

ps
i

Ba
r

0

10

20

30

40

50

A1, A2 (D03)

5 10 15 20 25 US gal/min0

B1, B2 (D05)

Pressure loss measured with Mobile DTE 24 at 105° F

unloaded gear motor
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Standard Relief Valve

P107 946E

Schematic - Motor with standard relief 
valve with optional anti-cavitation valve

Standard relief valve

P107 938E

Anti-cavitation check valve

Section A-A

A

A

Relief valve codes

Code Desctiption

F

G
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0
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By-pass flow P107 918E

US gal/min

l/min0 30 40 50 60 70 80 90 100
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By-pass flow P107 919E

US gal/min

l/min0 30 40 50 60 70 80 90 100 140 150130

0 5 10 15 20 25 30 35 40 45
0

500

1000

1500

2000

2500

3000

3500

4000

4500

Pr
es
su

re

ps
i

ba
r

0

50

100

150

200
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5000

1601201102010

138

172

207

241

276

F Valve settings

G Valve settings

Anti Cavitation Check 
Valve

P107 945E

Schematic - Motor with anti-cavitation 
check valve

P107 956E

Anti-cavitation check valve

Section A-A

A

A

Standard rear cover with anti-cavitation 
valve

Valve SettingsStandard Relief Valve 
(continued)

Valve 

option

Pressure setting

bar [psi]

Relief pressure vs flow
Toil=51.7°C [125°F],
viscosity=30 mm²/sec (cSt) 
[121 SUS] set at 19 l/min 
[5 US gal/min]
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Proportional Relief Valve 
with Anti-cavitation 
Valve

2466

Schematic - Motor with proportional relief 
valve and anti-cavitation check valve

Relief valve cutaway

P107 937E

Anti-cavitation check valve

Section A-A

A

A

Technical data
Capacity

Electrical connector

Electrical supply

PWM frequency
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Performance Graphs

Relief pressure vs flow
Toil=51.7°C [125°F],
viscosity=30 mm²/sec (cSt) 
[121 SUS] set at 19 l/min 
[5 US gal/min] and zero 
current

Proportional Relief Valve 
(continued)

5 10 15 20 25 30 35

P107 913E

US gal/min

l/min20 30 40 50 60 70 80 90
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450

100 110 120 130

P1, P3 P2, P4

Pressure drop with coil energized, valve only

0
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3500
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4500
5000

P107 909E
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l/min100 20 30 40 50 60 70 80 90 100
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350
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P1 and P3 valve settings, (low flow)

P107 911E

0 5 10 15 20 25 30 35 40 45
0

500
1000
1500
2000
2500
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4000
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200
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350

80 100 120 14060 160

BA
BB
BC
BD
BF

P2 and P4 valve settings, (high flow)

Valve Settings

valve setting using the 

Valve 

option

Pressure setting

bar [psi]

BF

BD

BB

Valve 

option

Pressure setting

bar [psi]

Code
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Proportional Relief Valve 
(continued)

P1, Relief pressure vs. current

Code

Relief pressure vs flow
Toil=51.7°C [125°F],
viscosity=30 mm²/sec (cSt) 
[121 SUS] set at 19 l/min 
[5 US gal/min] and zero 
current

P2, Relief pressure vs. current

P3, Relief pressure vs. current

P4, Relief pressure vs. current

Valve Settings
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Dimension Drawings

Fan Drive Motor

Dimensions Units 14 17 19 21 23 25 29 32 36 38 41 45

mm

in

Dimension B
mm

in

mm

in

D motor dimensions; SAE-B two bolt fan drive motor shown

P107 882E
CW motor shown. For CCW motor, valve is on the opposite side.

B

44.4
[1.75]

85.1
[3.35]

A

C

Motor is also
available with
cavities only 
(no valve)

20.32
[0.8]

170.0
[6.69]

2 pin 
Deutsch
connector

88.9
[3.50]

44.4
[1.75]

External drain - drive side 
Inlet port and outlet port
sized identically

External drain - idler side 

– – – – – – – –
B1A C D1 F G J KB2

ED M R 1 7 T Y A A B 1 0 7 P 1 A B A 0 0 0 0 0 0N A N N N N

D2 E1 E2

Fan Drive Motor  Example:
Fan drive motor:
A Right hand rotation, B 17 cm³, 1:8 taper shaft, C SAE A two bolt mounting, 
D 7/8-14 ports, idler side drain, E P1 style proportional relief valve at 172 bar, F anti-cavitation 
valve.
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Standard Motor

Dimensions Units 14 17 19 21 23 25 29 32 36 38 41 45

mm

in

Dimension B
mm

in

mm

in

Standard D motor dimensions, SAE-B two bolt motor shown

P107 887E

B

A

C

85.2
[3.35]

44.6
[1.75]

20.70
19.94

[0.815]
[0.785]

88.9
[3.50]

44.4
[1.75]

20.32
[0.80]

21.59
[0.85]

Axial ported rear cover Top view

21.59
[0.85]

Case drain

Port

External drain - drive side 

Inlet port and outlet port
sized identically

Radial ported rear cover
External drain - idler side 

– – – – – – – –
B1A C D1 F G J KB2

ED M R 1 7 T Y A A N 1 0 7 N 0 0 0 N 0 0 0 0 0 0N A N N N N

D2 E

Standard Motor Example:
A Right hand rotation, B 17 cm³, 1:8 taper shaft, C SAE A two bolt mounting, 
D 7/8-14 ports, idler side drain, E no relief valve.
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Dimension Drawings

Standard Motor with 
Split Flange Ports

Standard D motor dimensions, SAE-B two bolt motor shown with split flange ports

Dimensions Units 14 17 19 21 23 25 29 32 36 38 41 45

mm

in

Dimension B
mm

in

mm

in

P107 957E

B

A

C

85.2
[3.35]

44.6
[1.75]

20.70
19.94

[0.815]
[0.785]

88.9
[3.50]

44.4
[1.75]

Case drain

Port

External drain - drive side 

73.41
[2.89]

146.81
[5.78]

External drain - idler side 

Inlet port and 
outlet port
sized identically

– – – – – – – –
B1A C D1 F G J KB2

ED M R 1 7 T Y A A N 3 3 1 N 0 0 0 N 0 0 0 0 0 0N A N N N N

D2 E

Standard Motor with Split Flange Ports Example:
A Right hand rotation, B 17 cm³, 1:8 taper shaft, C SAE A two bolt mounting, 
D Split flange ports, drive side drain, E No valve.
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P108 246E

2 pin
Deutsch

connector

2 pin
Deutsch

connector

44.4
[1.75]

88.9
[3.50]

73.4
[2.89]

166.4
[6.55]

119.7
[4.71]

146.8
[5.78]

External drain - idler side

B
Outlet port
(Near side)

D

A

C
External drain - drive side

60.3
[2.38]

Inlet port
(Far side)

Case drain
Inlet port and outlet port

sized identically
(Split flange ports shown)

20.70
19.94

[0.815]
[0.785]

118.8
[4.68]

Counterclockwise rotation

For counterclockwise rotation, 
valve  dimensions are reversed 
about centerline.

Dimensions Port Units 14 17 19 21 23 25 29 32 36 38 41 45

mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

mm

in

Dimension D
mm

in

Integrated Reversing 
Motor with Proportional 
Relief and Shock/Anti-
cavitation Valves

Reversing Fan Drive Motor with D03 Directional Valve, Clockwise rotation
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D Series Gear Motors Including Fan Drive
Technical Information
Dimension Drawings

Integrated Reversing 
Motor with Proportional 
Relief and Shock/Anti-
cavitation Valves

Reversing Fan Drive Motor with D05 Directional Valve, Clockwise rotation

Dimensions Port Units 14 17 19 21 23 25 29 32 36 38 41 45

mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

Dimension B
mm

in

mm

in

Dimension D
mm

in

P108 247E

2 pin
Deutsch

connector

44.4
[1.75]

88.9
[3.50]

76.1
[3.00]

171.0
[6.73]

120.0
[4.73]

152.2
[5.99]

External drain 
idler side

B
Outlet port
(Near side)

D

A

C

External drain - drive side

139.3
[5.50]

Inlet port
(Far side)

Case drain
Inlet port and outlet port

sized identically
(SAE ORB ports shown)

20.70
19.94

[0.815]
[0.785]

89.3
[3.51]

2 pin
Deutsch

connector on 
200mm leads

Clockwise rotation

Counterclockwise rotation

For counterclockwise rotation, 
valve  dimensions are reversed 
about centerline.
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Speed(rpm)

103 bar [1
500 PSI]

276 bar [4
000 PSI]

276 bar [4000PSI]

172 bar [2500 PSI]

103 bar [1500 PSI]

10
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500 PSI]

276 bar [4
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500 PSI]
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103 bar [1
500 PSI]

276 bar [4000 PSI]

276 bar [4000PSI]
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103 bar [1500 PSI]
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25 cm³  [1.55 in³]

21 cm³ [1.25 in³]

23 cm³ [1.37 in³]

17 cm³ [1.04 in³]

19 cm³ [1.16 in³]

Motor Performance 
Graphs

Speed(rpm)

103 bar [1500 PSI]

276 bar [4
000 PSI]

276 bar [4000PSI]

172 bar [2500 PSI]

103 bar [1500 PSI]

500 1000 1500 2000 2500 3000 3500 4000

Fl
ow

10
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To
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m
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5

4

6

8

10

12

14

16

18

US gal
/min

2

l/min

35

45

55

65

15

25 15
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35

14 cm³ [0.85 in³]



OpenCircuitGear
MEMBER OF THE SAUER-DANFOSS GROUP

™

38 L1022895

D Series Gear Motors Including Fan Drive
Technical Information

Motor Performance Graphs (continued)
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Sauer-Danfoss Fan Drive 
Related Literature

Software
SX Microcontroller Fan Drive Personality 11023458

Fan Drive Controls
Fan Drive Control Technical Information 11005336
Fan Drive Control  Assembly Technical Information 11005337
Fan Drive Control Temperature Sensors BLN-95-9063
PLUS+1 compliant Heavy-Duty Pressure Transmitter Datasheet 520L0801
PLUS+1 compliant Heavy-Duty Pressure Transmitter - SAE Thread Version Datasheet   
11005336
PLUS+1 MC088 015-00000-Controller Datasheet 11006645

Valves
Modulating and Reversing Fan Drive HICs Datasheet L1001666
Cartridge Valves Technical Information 520L0588

Motors
Aluminium Gear Motors Group2 Technical Information 520L0560
Aluminium Gear Motors Group3 Technical Information 520L0569
Fan Drive Gear Motors Group2 and Group3 Technical Information 11040345

Pumps
Series D Hydraulic Gear Pumps Technical Information 520L0781
Gear Pumps and Gear Motors Technical Information 520L0557
Series 45 Open Circuit Pumps Technical Information 520L0519

Design Guidelines
Hydraulic Fan Drive Systems 520L0926
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Our Products

Aluminum Gear Pumps

Aluminum Gear Motors

Cast Iron Gear Pumps

Cast Iron Gear Motors

Fan Drive Gear Motors Aluminum

Fan Drive Gear Motors Cast Iron

Turolla OpenCircuitGear™

Turolla OCG, with more than 60 years of experience in designing 
and manufacturing gear pumps, gear motors and fan drive motors 
of superior quality, is the ideal partner ensuring robustness and 
reliability to your work functions.

the most experienced in providing technical knowledge and 
support for fan drive solutions. 

shortest lead time in the market.

Turolla OCG is member of the Sauer-Danfoss Group.

Local address: Turolla OpenCircuitGear
Via Villanova 28 
40050 Villanova di Castenaso
Bologna, Italy
Phone: +39 051 6054411
Fax: +39 051 6053033

Turolla OpenCircuitGear
Kukučínova 2148-84
01701 Považská Bystrica, Slovakia
Phone: +421 424 301 544
Fax: +421 424 301 626

Turolla OpenCircuitGear
2800 East 13th Street
Ames, IA 50010 
USA
Phone: +1 515 239 6000
Fax: +1 515 239 6618

OpenCircuitGear
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www.TurollaOCG.com


