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12 A2FM/A2FE Series 70 | Axial piston fixed motor
A2FE dimensions, SAE flange ports at bottom

Abmessungen [mm]

A2FE dimensions, SAE flange ports at bottom

A2FEN sizes 56, 63 and 80
A2FEM sizes 45, 56 and 63 
A2FEH sizes 45, 56 and 63
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View X

Flange 
ISO 3019-2

Groove for O-ring  
ø150 × 47)

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

3/4 in
M10 × 1.5; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)
7)	 O-ring is not included in the scope of delivery.  

Bosch Rexroth material number R902601553.
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A2FE dimensions, SAE flange ports at side

A2FEN sizes 56, 63 and 80
A2FEM sizes 45, 56 and 63 
A2FEH sizes 45, 56 and 63
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View X

Flange 
ISO 3019-2

Groove for O-ring  
ø150 × 47)

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

3/4 in
M10 × 1.5; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)
7)	 O-ring is not included in the scope of delivery.  

Bosch Rexroth material number R902601553.
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A2FE dimensions, SAE flange ports at bottom

Abmessungen [mm]

▼▼ Splined shaft DIN 5480,  
sizes 45 and 56

▼▼ Parallel keyed shaft, DIN 6885,  
sizes 45 and 56

Z6 – W30×2×14×9g P6 – AS8×7×50

35
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M
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×1
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4)
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28
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ø3
0+0

.0
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+0
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Key width 8

▼▼ Splined shaft DIN 5480,  
sizes 56, 63 and 80

▼▼ Parallel keyed shaft, DIN 6885,  
sizes 56, 63 and 80

Z8 – W35×2×16×9g P8 – AS10×8×56

45

32

M
12

×1
.7

51)
2)

ø4
0

9.5
28

38
70

M
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x1
.7
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2)

ø4
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ø3
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+0
.0
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+0

.0
02
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28

Key width 10

1)	 Center bore according to DIN 332 (thread according to DIN 13)
2)	 For notes on tightening torques, see instruction manual.
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A2FM dimensions, SAE flange ports at bottom

A2FMN sizes 90 and 107
A2FMM sizes 80 and 90 
A2FMH sizes 80 and 90 
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View X

Flange 
ISO 3019-2

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

1 in
M12 × 1.75; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)
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Abmessungen [mm]

A2FM dimensions, SAE flange ports at side

A2FMN sizes 90 and 107
A2FMM sizes 80 and 90 
A2FMH sizes 80 and 90
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View X

Flange 
ISO 3019-2

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

1 in
M12 × 1.75; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)



� RE 91071/06.2018, Bosch Rexroth AG

� Axial piston fixed motor | A2FM/A2FE Series 70 
� A2FE dimensions, SAE flange ports at bottom

� 17Abmessungen [mm]

A2FE dimensions, SAE flange ports at bottom

A2FEN sizes 90 and 107 
A2FEM sizes 80 and 90 
A2FEH sizes 80 and 90
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View X

Flange 
ISO 3019-2

Groove for O-ring  
ø182 × 47)

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

1 in
M12 × 1.75; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)
7)	 O-ring is not included in the scope of delivery.  

Bosch Rexroth material number R902601554.
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Abmessungen [mm]

A2FE dimensions, SAE flange ports at side

A2FEN sizes 90 and 107 
A2FEM sizes 80 and 90 
A2FEH sizes 80 and 90
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View X

Flange 
ISO 3019-2

Groove for O-ring 
ø182 × 47)

Ports Standard Size2) pmax abs [bar]3) Status6)

A, B Working port
Fastening thread A/B

SAE J518
DIN 13

1 in
M12 × 1.75; 17 deep

500 O

T1 Drain port DIN 38525) M18 × 1.5; 12 deep 3 X4)

T2 Drain port DIN 38525) M18 × 1.5; 12 deep 3 O4)

1)	 To shaft collar
2)	 For notes on tightening torques, see instruction manual.
3)	 Depending on the application, momentary pressure peaks may occur. 

Keep this in mind when selecting measuring devices and fittings.
4)	 Depending on installation position, T1 or T2 must be connected 

(see also installation instructions on page 26).

5)	 The spot face can be deeper than as specified in the standard.
6)	 O = Must be connected (plugged on delivery)  

X = Plugged (in normal operation)
7)	 O-ring is not included in the scope of delivery.  

Bosch Rexroth material number R902601554.
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▼▼ Splined shaft DIN 5480,  
size 80

▼▼ Parallel keyed shaft, DIN 6885,  
size 80

Z8 – W35×2×16×9g P8 – AS10×8×56
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Key width 10

▼▼ Splined shaft DIN 5480,  
sizes 80, 90 and 107

▼▼ Parallel keyed shaft, DIN 6885,  
sizes 80, 90 and 107

Z9 – W40×2×18×9g P9 – AS12×8×56
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Key width 12

Flushing and boost-pressure valve, integrated

The flushing and boost-pressure valve is used to remove 
heat from the hydraulic circuit.
In a closed circuit, it is used for flushing the case and safe-
guarding the minimum boost pressure.
Hydraulic fluid is directed from the respective low pressure 
side into the motor case. This is then fed into the reservoir, 
together with the leakage. The hydraulic fluid removed from 
the closed circuit must be replaced by cooled hydraulic 
fluid from the boost pump.

Circuit diagram

T2

T1
A (B)

B (A)

Flushing spool

Flushing orifice

Pressure  
retaining valve

Cracking pressure of pressure retaining valve
(observe when setting the primary valve)

▶▶ Sizes 45 to 107(N), fixed setting 16 bar

Switching pressure of flushing spool
▶▶ Sizes 45 to 107(N)  

Δp = 8±1 bar

Flushing flow 
Orifices can be used to adjust the flushing flows as 
required. The following information is based on:  
ΔpND = pND – pG = 25 bar and ν = 10 mm2/s 
(pND = low pressure, pG = case pressure)

Size Orifice ø  
[mm]

Flushing flow qv  
[l/min]

45, 56, 63, 80, 90, 
107(N)

1.0 2.6

1.5 6

1.7 7.4

1.8 8.5

2.3 11.4

3 12.5
1)	 Center bore according to DIN 332 (thread according to DIN 13)
2)	 For notes on tightening torques, see instruction manual.
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Pressure relief valve

Pressure relief valve

The MHDB pressure relief valves (see data sheet 64602 and 
64612) protect the hydraulic motor from overload. As soon 
as the set cracking pressure is reached, the hydraulic fluid 
flows from the high-pressure side to the low-pressure side.

The pressure relief valves are only available in combination 
with working port 07 and 09 (counterbalance valve for 
mounting to working port 07 see next page).

Cracking pressure setting range 50 to 420 bar

With the version "with pressure boost facility" 09S , a 
higher pressure setting can be realized by applying an 
external pilot pressure of 25 to 30 bar to port PSt.
 
When ordering, please state in plain text:

▶▶ Cracking pressure of pressure relief valve
▶▶ Cracking pressure with pilot pressure applied to PSt 

(only with version 09S)

Circuit diagram 

Version without pressure sequencing stage 09R

T2 MA

T1 MB

B

S1

A

Version with pressure sequencing stage 09S

T2 MA

T1 MB PSt

PSt

B

S1

A

Permissible input flow or pressure for version with pressure relief valves 

Without valve Restricted values in operation with DBV

Motor DBV

NG pnom/pmax  
[bar] 

qV max  
[l/min]

NG pnom/pmax  
[bar]

qV  
[l/min]

Code

45 400/450 255 22 350/420 240 09R, 09S

56 280

63 315

80 360

90 405

DBV = pressure relief valve
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Dimensions

D38

Y

MB MB MAS1

S1

B
A

Z

MB MAS1

PSt

View Y
View Z
Version with pressure sequencing stage „09S““

View Z
Version without pressure sequencing stage „09R“

D3

D18

D20

D
19

D42
D41

D
14

D
17

D
46

D
40

D39

D
16

Size D3 D14 D16 D17 D18 D19 D20 D38 D39 D40 D41 D42 D46

45, 56, 63 MHDB..22 205.7 120 74 32.5 181.7 75 163.2 137 130 23.8 50.8 ø19 75

80, 90 MHDB..22 225.5 128 73 31.5 203 80 184.5 127 145 27.8 57.2 ø25 75

Size A, B S1
1) MA, MB

1) PSt
1)

45, 56, 63 3/4 in M22 × 1.5; 14 deep M12 × 1.5; 12 deep G 1/4

80, 90 1 in M26 × 1.5; 16 deep M12 × 1.5; 12 deep G 1/4

Anschlüsse

Size Standard Size1) pmax [bar]2) Status4)

A, B Working port SAE J518 see table above 420 O

S1 Boost port (only with working ports 09R/09S) DIN 38523) see table above 5 O

MA, MB Measuring port pressure A/B DIN 38523) see table above 420 X

PSt Pilot pressure port (only with working ports 09S) DIN ISO 228 see table above 30 O

1)	 For notes on tightening torques, see instruction manual
2)	 Depending on the application, momentary pressure peaks can 

occur. Keep this in mind when selecting measuring devices and 
fittings.

3)	 The countersink can be deeper than as specified in the standard.
4)	 O = Must be connected (plugged on delivery) 

X = Plugged (in normal operation)



Bosch Rexroth AG, RE 91071/06.2018

22 A2FM/A2FE Series 70 | Axial piston fixed motor
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Counterbalance valve BVD

Function
Counterbalance valves for travel drives and winches opera-
tions are designed to reduce the danger of overspeeding
and cavitation of axial piston motors in open circuits.
Cavitation occurs if, during braking, when driving downhill
or during the load-lowering process, the motor speed is
greater than it should be for the given inlet flow and thus
the supply pressure collapses.
If the supply pressure falls below the level specified for the
relevant counterbalance valve, the counterbalance valve
piston moves into the closed position. The cross-sectional
area of the counterbalance valve return duct is then
reduced, creating a bottleneck in the return flow of the
hydraulic fluid. The pressure increases and brakes the
motor until the rotational speed of the motor is again as
it should be for the given inlet flow. 

Note
▶▶ BVD available for sizes 45 bis 90.
▶▶ The counter balance valve must be ordered additionally. 

We recommend ordering the counterbalance valve and 
the motor as a set.  
Ordering example:  
A2FMM90/70NWVN4Z907W000 + BVD20F27S/41B–
V03K16D0400S12

▶▶ The counterbalance valve does not replace the mechani-
cal service brake and park brake.

▶▶ Observe the detailed notes on the BVD counterbalance 
valve in RE 95522!

▶▶ For the design of the brake release valve, we must know 
for the mechanical park brake:

–– the pressure at the start of opening
–– the volume of the counterbalance spool between 

minimum stroke (brake closed) and maximum stroke  
(brake released with 21 bar)

–– die benötigte Schließzeit bei warmem Gerät 
(Ölviskosität ca. 15 mm2/s)

Permissible input flow or pressure for version with counter balance valve

Without valve Restricted values in operation with BVD

Motor BVD

NG pnom/pmax  
[bar] 

qV max  
[l/min]

NG pnom/pmax  
[bar]

qV
1)  

[l/min]
Code

45 400/450 255 20 350/420 220 07W

56 280

63 315

80 360

90 405

BVD = Counter balance valve, double acting

1)	 Schluckstromeinschränkung mit Gegenhalteventil
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Travel brake valve BVD..F

Application option
▶▶ Travel drive for wheeled excavators

Example circuit diagram for travel drive on wheeled excavators
A2FMM90/70NWVN4Z907W000 + BVD20F27S/41B–V03K16D0400S12

.

B´

A

MB

S

Gext

G´

L´

A´

B

T1

T2MA

Fixed motor 
A2FM

Counterbalance 
valve BVD

Directional valve, pump,  
not included in the scope 
of delivery

Winch brake valve BVD..W

Application option
▶▶ Winch drives in cranes (BVD)
▶▶ Track drive in excavator crawlers (BVD)

Example circuit diagram for winch drive in cranes
A2FMM90/70NWVN4Z907W000 + BVD20W27L/41B–V01K00D0600S00

.

S

B

A

B´

A´

G´

L´

Br

MA

MB T1

T2

Fixed motor 
A2FM

Winch with 
mechanical 
parking brake

Counterbalance 
valve BVD

Directional valve, pump,  
not included in the scope 
of delivery



Bosch Rexroth AG, RE 91071/06.2018

24 A2FM/A2FE Series 70 | Axial piston fixed motor
Counterbalance valve BVD

Dimensions

Y

View Y

B

A

B(A)

MB

Pressure relief valves
see page 20, 21

D
33

D
46

D
34

D35

D20D3

D
14

D
17

Size A, B D3 D14 D17 D20 D33 D34 D35 D46

45, 56, 63 BVD20..17 3/4 in 205 193 32.5 163 98 139 140.5 75

80, 90 BVD20..27 1 in 226.5 201 31.5 184.5 98 139 140.5 75

Ports Version Norm Size1) pmax abs [bar]2) Status4)

A, B Working port SAE J518 see table above 420 O

S Boost port BVD20 DIN 38523) M22 × 1.5; 14 deep 30 X

Br Brake release port, reduced high pressure L DIN 38523) M12 × 1.5; 12.5 deep 30 O

Gext Brake release port, high pressure S DIN 38523) M12 × 1.5; 12.5 deep 420 X

MA, MB Measuring port pressure A/B DIN 38523) M12 × 1.5; 12 deep 420 X

Mounting of the counterbalance valve
When delivered, the counterbalance valve is fastened to the
motor with two tacking screws (transport lock). The tack-
ing screws may not be removed while mounting the working
lines! If the counterbalance valve and motor are delivered
separately, the counterbalance valve must first be fastened
to the motor port plate using the provided tacking screws.

The counterbalance valve is finally mounted to the motor by
fitting the SAE flange.
The screws to be used and the instructions for mounting
can be found in the instruction manual.

1)	 For notes on tightening torques, see instruction manual
2)	 Depending on the application, momentary pressure peaks can oc-

cur. Keep this in mind when selecting measuring devices and fit-
tings.

3)	 The countersink can be deeper than as specified in the standard.
4)	 O = Must be connected (plugged on delivery)
5)	 X = Plugged (in normal operation)
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Speed sensors DSA and DSM

The versions A2F...A and A2F...N (“prepared for speed sensor”, 
i.e. without sensor) is equipped with splines on the rotary 
group.
A signal proportional to motor speed can be generated with 
the fitted DSA/DSM speed sensor. The DSA/DSM sensor 
registers the speed and direction of rotation.
Type code, technical data, dimensions and details on the 
connector, plus safety instructions about the sensor can be 
found in the relevant data sheet 95133 – DSA and 
95132 – DSM.
The sensor is mounted on the port provided for this pur-
pose with a mounting bolt. On deliveries without sensor, 
the port is plugged with a pressure-resistant cover.
We recommend ordering the A2F fixed motor complete with 
mounted sensor.

Size A2FM/H 45, 65, 63 80, 90

A2FN 56, 63, 80 90, 107

Number of teeth 47 53

Dimensions A 96.6 108.4

B 54.6 58.8

C 36.3 30.4

D 70.3 75

E 86.9 91.6

F 61.2 72.6

Dimensions

▼▼ Version “B”  
A2FM with speed sensor DSA mounted

B

A

32

▼▼ Version “B”  
A2FE with speed sensor DSA mounted

B

32
C

▼▼ Version “M”  
A2FM with speed sensor DSM mounted

D

F

E

18
.4
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Installation instructions

General
The axial piston unit must be filled with hydraulic fluid and 
air bled during commissioning and operation. This must 
also be observed following a longer standstill as the axial 
piston unit may empty via the hydraulic lines. 
Particularly in the installation position “drive shaft upwards”, 
filling and air bleeding must be carried out completely as 
there is, for example, a danger of dry running.
The leakage in the housing area must be directed to the 
reservoir via the highest drain port (T1, T2).
If a shared drain line is used for several units, make sure 
that the respective case pressure is not exceeded. The 
shared drain line must be dimensioned to ensure that the 
maximum permissible case pressure of all connected units 
is not exceeded in any operational circumstances, particu-
larly at cold start. If this is not possible, separate drain 
lines must be laid if necessary.
To achieve favorable noise values, decouple all connecting 
lines using elastic elements and avoid above-reservoir 
installation. 
In all operating conditions, the drain line must flow into the 
reservoir below the minimum fluid level.

Note
▶▶ For A2FM with installation position “shaft upwards” an 

air bleed port R is required (specify in plain text when 
ordering, special version).

▶▶ For A2FE the “shaft upwards” installation position is 
not permissible.

Key

F Filling / air bleeding
Note: F is part of the external piping

R Air bleed port (special version)

T1, T2 Drain port

ht min Minimum required immersion depth (200 mm)

hmin Minimum required distance to reservoir base (100 mm)

Installation position 
See the following examples 1 to 8. 
Additional installation positions are possible upon request.
Recommended installation position: 1 and 2

Below-reservoir installation (standard)
Below-reservoir installation is when the axial piston unit is 
installed outside of the reservoir and below the minimum 
fluid level.

Installation position Air 
bleeding

Filling

1

T1

ht min

hmin

– T1

2 – T2

T2

ht min

hmin

3

T1

ht min

hmin

– T1

4

T2

R

ht min

hmin

R T2
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Above-reservoir installation
Above-reservoir installation means that the axial piston unit 
is installed above the minimum fluid level of the reservoir.
Recommendation for installation position 8 (drive shaft 
upward): A check valve in the drain line (cracking pressure 
0.5 bar) can prevent draining of the housing area. 

Installation position Air 
bleeding

Filling

5

T1

F

ht min

hmin

F T1 (F)

6

T2

F

ht min

hmin

F T2 (F)

7 T1F

ht min

hmin

F T1 (F)

8

T2

R
F

0.
5 

ba
r

ht min

hmin

R T2 (F)

Note
Port F is part of the external piping and must be provided 
by the customer to make filling and air bleeding easier. 
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Project planning notes

▶▶ The motor A2FM/A2FE is designed to be used in open 
and closed circuits.

▶▶ The project planning, installation and commissioning of 
the axial piston unit require the involvement of qualified 
skilled personnel.

▶▶ Before using the axial piston unit, please read the cor-
responding instruction manual completely and thor-
oughly. If necessary, request it from Bosch Rexroth. 

▶▶ Before finalizing your design, please request a binding 
installation drawing.

▶▶ The specified data and notes must be observed.
▶▶ Preservation: Our axial piston units are supplied as 

standard with protection to preserve them for a maxi-
mum of 12 months. If longer preservative protection is 
required (maximum 24 months), please specify this in 
plain text when placing your order. The preservation 
periods apply under optimal storage conditions, details 
of which can be found in the data sheet 90312 or the 
instruction manual.

▶▶ Be sure to add a pressure relief valve to the hydraulic 
system. 

▶▶ Please note the details regarding the tightening torques 
of port threads and other threaded joints in the instruc-
tion manual.

▶▶ Working ports:
–– The ports and fixing threads are designed for the 

specified peak pressure. The machine or system 
manufacturer must ensure that the connecting ele-
ments and lines correspond to the specified operat-
ing conditions (pressure, volume flow, hydraulic fluid, 
temperature) with the necessary safety factors.

–– The working ports and function ports can only be 
used to accommodate hydraulic lines.

Safety instructions

▶▶ During and shortly after operation, there is a risk of 
burns on the axial piston unit. Take appropriate safety 
measures (e.g. by wearing protective clothing).


