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Electric Drives Linear Motion and Rexroth
and Controls Hydraulics Assembly Technologies Pneumatics Service
Bosch Group

Fixed displacement Rephooroa0s

radial piston pump

Type PR4

SiZeS 1 .60 to 20.00 Cm3 P2R4-3X/4,00-700RK01MO1+AZPF8 PR4-3X/16,00-500RA01MO1

Component series 3X
Maximum operating pressure 700 bar
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Ordering code

T [
PR| 4—3X/ R *
! 1

Type of device =PR Further details in clear text

Series =4 Number of pressure ports

Component series Code | Number of Combination of cylinders

Component series 30 to 39= 3X pressure Radial piston pump with

(30 to 39: unchanged ports 3 pis- | 5 pistons | 10 pistons

installation and connection tons

dimensions) 01 = 1 3 5 10

Component size 02= 2 1+2 5+5

Component size - pressure stage

(maximum) 03= 3 1+1+1

1.51 cm3 (3) =1.60-700 08 = 5 14114141 | 949+9+9+49

2.14 cm?® (3) = 2.00-700

259cm®  (3) = 2.50-700 1n= 6 2+2+2+2+1+1

3.57 cm3 (5) = 3.15-700 12= 10 10x1

4.32 cm® (5) = 4.00-700

714 cm?3 (10) =6.30-700 " Seal material

8.63cm3  (10) =8.00-700? M= NBR seals

3.39 cm® (3) = 3.15-500 V= FKM seals

4.82 cm® (3) = 5.00-500

5.83 cm?® 3) = 6.30-500 Line connection

8.03 cm® (5) = 8.00-500 01 = BSP thread to ISO 228/1

9.71 cm? (5) =10.00-500 12= SAE thread to ANSI B1.1

16.07 cm®  (10) =16.00-500 "

19.43cm®  (10) = 20.00-500 2 Shaft version

Direction of rotation A= Cylindrical shaft end

Clockwise rotation =R G= Serrated shaft 21x24 to DIN 5481
K= Cylindriical shaft with output

for mounting an AZPF or AZPFF

" not available with shaft end (versions “G* and ,K“)
2) not available with shaft end (version “K“)
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Function, section, symbol

Hydraulics | Bosch Rexroth AG 3/16

Hydraulic pumps of type PR4 are valve-controlled, self-priming
radial piston pumps with fixed displacement.

Radial piston pump type PR4 mainly consists of the housing
(1), eccentric shaft (2) and 3, 5 or 10 pumping elements (3)
with suction valve (4), pressure valve (5) and piston (6).

Suction and displacement process

The pistons (6) are arranged radially to the eccentric shaft (2).
The hollow piston (6) with suction valve (4) is guided in a cyl-
inder (7) and pressed by a spring (8) onto the eccentric shaft
(2). The radius of the piston running face corresponds to the
radius of the eccentric shaft. The cylinder (7) seals against a
semi-spherical element (9).

9
P

10
S 8

As the piston (6) moves downwards, the working chamber (10)
enlarges in cylinder (7). The ensuing negative pressure causes
the suction valve plate to lift off the sealing edge. At the same
time, the connection from suction chamber (12) to working
chamber (10) is opened via a radial groove (11) in the eccentric
shaft (2).

The working chamber fills with fluid. As the piston (6) moves
upwards, suction valve (4) closes and pressure valve (5)
opens. The fluid now flows via pressure port (P) into the sys-
tem.

12
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Design options for multi-circuit pumps

PR4 | RE 11263/10.05

The following can be seen from the schematic diagrams below:

— The number and position of pressure ports,

— which cylinders are interconnected.

The dots indicate the cylinders that are connected directly to
the pressurised pressure port.

The circles indicate the cylinders that are not connected direct-
ly to the pressurised pressure port.

The dotted and chain-dotted lines show, which cylinders are in-
terconnected.

The pressurised pressure ports are numbered clockwise.

The pressure port, which - in the clockwise direction - is clos-
est to the suction port, is identified with "P1".

Code Number of pres- Combination of cylinders
sure ports 3 pistons 5 pistons 10 pistons
01 1
02 2
03 3
08 5
11 6
12 10
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Technical data (for applications outside these parameters, please consult us!)

1

Speed range min ~ 1000 to 2000
Operating pressure Inlet bar | 0.8 to 2.5 absolute
Cylinder ID mm 10 QD15

Outlet bar 700 500
Max. permissible torque (drive shaft) Nm | 160
Installation position Optional
Shaft loading Radial and axial forces cannot be absorbed
Type of mounting Face mounting
Line connections Screw-in fittings
Direction of rotation (viewed to shaft end) Clockwise
Hydraulic fluid HLP mineral oil to DIN 51524 part 2

Please observe the regulations according to RE 07075!
Hydraulic fluid temperature range °C | -10to +70
Viscosity range mm?/s | 10 to 200
e e G 201815
3 pistons 5 pistons 10 pistons

Weight kg 9.2 12.4 16.4

) The cleanliness classes specified for components must be adhered to in hydraulic systems. Effective filtration prevents malfunc-
tion and, at the same time, prolongs the service life of the components. For the selection of filters, see data sheet RE 51144.

Noise pressure level (average value): (measured at n = 1450 min~!, v= 41 mm?/s and =50 °C)

The characteristic curves are not valid for multi-circuit variants.

3-piston pump  §,30-500
5,00-500 3,15-500

75
70 2,50-700 1
65 / i

— 2,00-700
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55 |z
50
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70 ] = ing to DIN 45635, part 26,
65 mm———— 3,15-700 distance from pump to microphone =1 m
60 | ——] !

L
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New Brunswick Street Horwich Bolton BL6 7JB UK
Tel: +44 (0)1204 699959 Fax: +44 (0)1204 699542
Email: enquiries@hyquip.co.uk Web: www.hyquip.co.uk




For enquiries and technical support call HYQUIP on +44 (0)1204 699959

6/16 Bosch Rexroth AG | Hydraulics

Flow and drive power (average value):

PR4 | RE 11263/10.05

referred to 1 cylinder (n = 1450 min~"

Operating pressure p
Cylin- |Stroke Veom in bar
derID| in in
inmm|mm| cm? 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700
10 |64 los09 Qye L/min| 0.71 | 0.7 | 0.69 | 0.69 | 0.69 (0.685| 0.68 | 0.68 |0.675| 0.67 | 0.67 [0.665| 0.66 | 0.66
' ' P, kW [0.093(0.164|0.231 0.29 |0.358| 0.42 |0.481| 0.54 |0.605| 0.67 |0.739| 0.81 |0.888| 0.97
10 lo1loma Gy L/Min| 1.02 | 1.01 | 1.0 |0.995| 0.99 [0.985| 0.98 |0.975| 0.97 |0.965| 0.96 |0.955| 0.95 | 0.94
P, kW [0.129| 0.23 |0.328| 0.41 |0.503| 0.58 |0.677| 0.77 |0.856| 0.94 |1.046| 1.16 |1.257| 1.36
Gy L/Min| 1.22/ 1 1.21 {1.205| 1.2 |1.195| 1.19 |1.184| 1.18 [1.174| 1.17 |1.163|1.157|1.147| 1.14
10 |11.0j0.864 P, kW [ 0.15 |0.275|0.392| 0.49 |0.594| 0.7 |0.804| 0.91 |1.018| 1.13 |1.244| 1.37 |1.486| 1.61
Qyef L/min| 1.6 | 1.59| 1.58 |1.567| 1.56 |1.556(1.546| 1.54 | 1.53 |1.523
15 18411181 b yw [0213] 0.4 [0547| 0.7 |0.85 | 1.0 | 1.4 | 1.27 |1.433|1.566
15 o1 | 161 Qyef L/Min| 2.28 | 2.26 | 2.25 | 2.24 | 2.23 | 2.22 | 2.20 | 2.19 | 218 | 2.17
P, kW [0.27]0.49 | 0.71 | 0.91 | 111 [ 1.31 | 1.51 | 1.7 | 1.91 | 2.12
5 1110l 1.04 Quef L/min| 2.74 | 2,73 | 2.71 | 2.7 | 2.68 | 2.67 | 2.65 | 2.64 | 2.62 | 2.6
' ' P, kW [0.32|0.57 [0.826|1.06 | 1.31 | 1.55| 1.8 | 2.05 | 2.29 | 2.58
Factor "f" for uneven running at n = 1450 min~’ Radial piston pump
The values given in the table “flow and drive power” refer to . .
only 1 cylinder. In order to determine the required drive power, 3 cylinders 5 or 10 cylinders
the value must be multiplied by the number of cylinders. Cylinders Factor Cylinders Factor
At the same time, the uneven running factor "f" must be ap- under load f under load f
plied. 1 3.13 1 313
1+2 1.89
142 1.57 143 1.57
1+2+3 1.60
1+3+4 1.35
14+2+3+4 1.30
1+2+3 1.00 1+2+3+445 1.00
2 3
For pumps with 10 cylinders, 2 Q ZQ“
cylinders each are connected to a
pressure port. 1 3 1 5

Example
Pump PR4-3X/1,60-700/RA01MO02

Ports 1 and 2 are connected together and
loaded to 450 bar, 3 is circulating at zero

Port 3 loaded to 300 bar,

Ports 1, 2 and 3 loaded to 200 bar.

1 and 2 circulating at zero pressure. P =3x0.29 kW = 0.87 kW
essure. .
pressur P, =042kW P,  =087kWx1.0=0.87kw
P, =2x0.605kW =1.21 kW ‘ —313
foo=157 P =0.42 kW x313=1.31 kW

rf
P.=1.21 KW x1.57 = 1.90 kW °

HYQUIP
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Characteristic curves (measured at n = 1450 min~!, v= 41 mm?2/s and =50 °C)

Flow 15
A 12 8,00 - 700
£ 6,30 - 700
S
£
s 6 4,00 - 700
3 3,15 - 700
2:50 - 700
3 2,00 - 700
1,60 - 700
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212 ,/i =
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X e
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< |
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f— __;____ 1
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Unit dimensions: Radial piston pump with 3 pistons, nominal dimensions in mm (inch)

(SAE-6; 9/16-18 UNF) 2

111 (4.370)

80 (3.150)

S\G3mand

0 80 0.2
(3.1496 +0.0079)

G3/8"
2 21
s
9 i
3 | P
] '
< |
1 = < |
S ~ Q '
235 S |
183 | < —-f——"T
o | g |
| < :
42
(1.654) s
6.5 \.S |
(0.256)_| | =T
6.5 (0.256) 505 | 385
| 116 (0.630) (1.988) |(1.516)
| 23.5(0.926) 136.5 (5.374)
109.5 (4.311)

1 Cylindrical shaft end
2 Splined shaft to DIN 5481

" BSP thread to ISO 228/1
2 For line connection with code 12 to ANSI B 1.1

3) For line connection with code 12, connection adapter
(SAE-12; 1 1/16-12 UN) to ANSI B 1.1 not included in the
scope of supply

Unit dimensions: Radial piston pump with 5 pistons, nominal dimensions in mm (inch)

2 = 1 G3/8"
2= (SAE-6; 9/16-18 UNF) 2
=3
wn
o~
v —
* 2
=) "
©| s
wn -
—_ ~N —
- 7 W \ & =
32| S
04 gr_ _ _._!_._ 1 A
S |
S . S
) | =
(1.654) : o)
& N
6.5
(0.256) K
6.5 (0.256)
50.5 | 38.5 4x M8; 10 0.39/ \ 3
[ 176 (0.630) (1.988) |(1.516) 0.39) G 3/4
| 23.5(0.926) 136.5 (5.374) 0 80 0.2
109.5 (4.311) (3.1496 0.0079)

1 Cylindrical shaft end
2 Splined shaft to DIN 5481

HYQUIP

" BSP thread to ISO 228/1
2 For line connection with code 12 to ANSI B 1.1

3) For line connection with code 12, connection adapter
(SAE-12; 1 1/16-12 UN) to ANSI B 1.1 not included in the
scope of supply
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Unit dimensions: Radial piston pump with 10 pistons, code 08, nominal dimensions in mm (inch)

2 = 1 G3/8"
g5 (SAE-6; 9/16-18 UNF) 2
H
g i P
Q P | | S 8ho
s . ' - (0.3150 *38014)
o | | < N
| = ] 4=\ @ E \
wqé_ S b \ &’ \
e e (B U :
°% % | j
- o~ H —_
- | 2 /
42 &
(1.654) )/ )
65 || 385 S . /1 eq
(0.256) |[(1.516) | 4 x M8; 10 (0.39) G11/4M3
6.5 (0.256) 505 | 385 33 0 80 02
| 116 (0.630) (1.988) [(1.516) (1.299) (3.1496 +0.0079)
| 23.5(0.926) 170 (6.693) ;
i 143 (5.630) ) BSP thread to ISO 228/1
- 2 For line connection with code 12
o 3) For line connection with code 12, connection adapter
1 Cylindrical shaft end (SAE-20; 1 5/8-20 UN) to ANSI B 1.1 not included in the
2 Splined shaft end to DIN 5481 scope of supply

Unit dimensions: Radial piston pump with 10 pistons, codes 11 and 12, nominal dimensions in mm (inch)

2 i 1 G1/4 1
&g (SAE-6; 7/16-20 UNF) 2
<
g 2 P
* P | iP S 89
g . R (03150 +88,.,)
[ = = \
P - )
£22| S \
I — : .
2|y /
- u 8
R /.
- /
(X3
42 o R
(1.654) , Vo
T
65 . /1)
(0.256) 4 x M8; 10 (0.39) G11/413
6.5 (0.256) 505 | 385 33 0 80 02
| 116 (0.630) (1.988) [(1.516) (1.299) (3.1496 +0.0079)
LB'S 10.926) T3 (5.630) 170 (6:693) ) BSP thread to ISO 228/1
- 2 For line connection with code 12
o 3) For line connection with code 12, connection adapter
1 Cylindrical shaft end (SAE-20; 1 5/8-20 UN) to ANSI B 1.1 not included in the
2 Splined shaft end to DIN 5481 scope of supply
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Seal kits
Material number for Material number for .
NBR seals FKM seals Valid for
R900307726 R900307729 3-piston pumps
R900307727 R900307730 5-piston pumps
R900307728 R900307594 10-piston pumps
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Ordering code for P2R4 and P3R4 pump combinations

T T T
R4—3X/ R| K M| + .
Type of device Further details in clear text
.Iﬁ,?pltle Z Eg Component sizes for double pump
U EEE— AZPF4 = 4 cm? (Ppnay= 280 bar) "
Series =4 AZPF5 = 5 cm3 (Pynay = 280 bar) V
Component series AZPF8 = 8 cm® (Prax = 280 bar) "
Component series 30 to 39=3X AZPF11 = 11 cm® (Pyay = 230 bar) ¥
(80 to 39: unchanged AZPF14 = 14 cm3 (P, = 180 bar) 1)
installation and connection AZPF16 = 16 cm?3 (o =160 bar) 1)
H H max
dimensions) : AZPF19= 19 cm® (P, = 135 bar)
Component size AZPF22=  22cm® (P =110 bar) ¥
Component size - pressure stage AZPF25 = 25 cm? (p_ =100 bar) 1)
H max
(maximum) AZPF28= 28 cm? (p, ., = 90 bar) "
1.51 cm® (3) = 1.60-700
214 cm® @ =2.00-700 Component sizes for triple pump
2.59 cm3 (3) = 2.50-700 AZPFF5-4 = 5 cm3 -4 cm3
3.57 cm3 (5) = 3.15-700 AZPFF8-4 = 8 cm3 -4 cm3
4.32 cm?3 (5) =4.00-700 AZPFF8-8 = 8 cm3-8cmd
3.39 cm3 (3) = 3.15-500 AZPFF11-4 = 11 Cma -4 Cma
4.82 cm3 (3) = 5.00-500 AZPFF11-5 = 11 Cme -5 Cme
5.83 CI’T'I3 (3) = 6.30-500 AZPFF11-8 = 11 Cms -8 Cms
8.03cm®  (5) =8.00-500 AZPFF16-8 = 16 cm® - 8 om®
971 cm®  (5) =10.00-500 AZPFF16-16 = 16 cm® - 16 om3
Direction of rotation Number of pressure ports
Clockwise rotation =R Code | Number of Combination of cylinders
Shaft version Prezrstl;"e Rédial piston pump Yvith
Cylindrical shaft end with output for P 3 pistons 5 pistons
mounting an AZPF or AZPFF =K 01 = 1 3 5
Line connection 02= 2 1+2
BSP thread to ISO 228/1 =01 03= 3 1+1+1
SAE thread to ANSI B1.1 =12 08 = 5 1114141
Seal material
NBR seals =M

" Observe the note on the engineering of multiple pumps
(page 12)
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Notes on the engineering of multiple pumps

PR4 | RE 11263/10.05

— The general technical data of the single pumps are also valid
for multiple pumps (see below and page 5).

— The pump that is subjected to greater loads (pressure x flow)
should be the first pump stage.

— When several pumps are combined, the occurring torque
can reach impermissibly high values.

— The sum of torques must not exceed the permissible values
(see table below)

Max. permissible
Pump type input torque T__ output torque 7__
PR4... 160 Nm 45 Nm
AZPF... 45 Nm 45 Nm
AZPFF... 45 Nm 45 Nm
Single pump Ap e+ V+0.0159
T1 T= pi (Nm)
nhydr.-mech.
Example: Pump combination
T oo P3R4-3X/3,15-700... + AZPFF8-4
—
Tob max 700 bar * 3.57 cm® * 0.0159
T, = =44.2 Nm
0.9
Combinati T 100 bar ¢ 8 cm® « 0.0159 15.0 N
= =15. m
ombination pump T, 7, o 0.85
50 bar * 4 cm®+ 0.0159
I, = =3.8 Nm
0.85
T nax T.po=45Nm
— | 1st pump
T, =38Nm<T,,
T,,=45Nm
b1
T, T, @
To=Th+T,
T,=188Nm<T,,
T _=160N
~ 1st pump max m

Calculation example:

v = displacement in cm?®
Nhydr-mech, =  hydraulic-mechanical efficiency
T = torque in Nm

Ap = pressue in bar

HYQUIP

T =T, +T,+T,
T =63Nm<T,

The pump combination can be operated at the calculated
technical data.
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Unit dimensions: P2R4..., nominal dimensions in mm (inch)

D2 M6; 13 (0.512)

) _Qﬁ’

D1+0.15 (£0.006)

L2

L1

86.8 (3.417)

38.5 (1.515)

P

©3520.15 (1.378+0.006)

Mé6; 13 (0.512)

5

g

915 (0.590)
Type P2R4- ..+ D1 #0.15 (+0.006) D2 L1 L2
mm (inch) mm (inch) mm (inch) mm (inch)
AZPF4 40.00 (1.575) 15.00 (0.591) 124.2 (4.890) 170.5 (6.713)
AZPF5 40.00 (1.575) 15.00 (0.591) 125.4 (4.937) 173.0 (6.811)
AZPF8 40.00 (1.575) 20.00 (0.787) 1275 (5.020) 1771 (6.972)
AZPF11 40.00 (1.575) 20.00 (0.787) 131.3 (5.169) 1821 (7.169)
AZPF14 40.00 (1.575) 20.00 (0.787) 131.8 (5.189) 1871 (7.366)
AZPF16 40.00 (1.575) 20.00 (0.787) 131.8 (5.189) 190.5 (7.500)
AZPF19 40.00 (1.575) 20.00 (0.787) 131.8 (5.189) 195.5 (7.697)
AZPF22 40.00 (1.575) 20.00 (0.787) 139.4 (5.488) 200.9 (7.909)
AZPF25 55.00 (2.165) 26.00 (1.024) 1475 (5.807) 217.3 (8.555)
AZPF28 55.00 (2.165) 26.00 (1.024) 148.1 (5.831) 22241 (8.744)

For dimensions missing for R4, see pages 8 and 9.

HYQUIP
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Unit dimensions: P3R4..., nominal dimensions in mm (inch)
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AZPFF5-4 15.00 (0.591) 15.00 (0.591) 125.4 (4.937) 208.4 (8.205) 254.7 (10.028)
AZPFF8-4 20.00 (0.787) 15.00 (0.591) 127.5 (5.02) 212.5 (8.366) 258.8 (10.189)
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For dimensions missing for R4, see pages 8 and 9.
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Installation notes

Drive Fluid tank

El. motor + pump mounting bracket + coupling + pump — Adjust the useful capacity of the tank to the operating condi-
tions

— The permissible fluid temperature must not be exceeded; if
required, provide cooler

Lines and connections
— Remove protective plug from pump

— No radial and axial forces permitted on the pump drive shaft! — We recommend the use of seamless precision steel pipes
— Motor and pump must be exactly aligned! according to DIN 2391 and pipe connections that can be
loosened

— Always use a coupling that is suitable for compensating for
shaft offsets! — Select the clear width of pipes according to the connections

— When installing the coupling, avoid axial forces, that is, do (suction velocity 1 to 1.5 m/s)

not hammer or press the coupling onto the shaft! Use — For inlet pressure, see page 5
the female thread of the drive shaft! — Thoroughly clean pipes and fittings before their installation

Recommendation for piping

Suction line

=

min 50 mm

L/ \

Installation positions — The returning oil must under no circumstances be re-
B3 aspired directly, i.e. select the largest possible distance
between suction and return line

— The return oil outlet must always be immersed in the oil

— Ensure suction-tight installation of the pipes

B5 Filters

— If possible, use return line or pressure filters.
(Use suction filter only in conjunction with an underpressure
switch/clogging indicator)

Hydraulic fluid

— Please observe our regulations according to data sheet
RE 07075

— We recommend the use of branded hydraulic oils

\'Al

- Different oil grades must not be mixed, since this can result
in decomposition and deterioration of the lubricating proper-
ties

— The fluid must be changed at certain intervals depending on
the operating conditions. This involves cleaning of the fluid
tank from residues.
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Engineering notes

PR4 | RE 11263/10.05

Comprehensive notes and suggestions can be found in The
Hydraulic Trainer, Volume 3 RE 00281, "notes on the planning
and design of hydraulic systems".

For the use of radial piston pumps, we recommend that the
notes given in the following be strictly observed.

Technical data

All technical data given depend on manufacturing tolerances
and are valid in conjunction with certain boundary conditions.
Please note that certain tolerances are therefore possible, and
that technical data may vary when boundary conditions (e.g.
viscosity) are changed.

Characteristic curves

Characteristic curves for flow and required power.
When selecting the drive motor, take the max. possible operat-
ing data into account.

Commissioning notes

Noise

The noise pressure level values given on page 5 are measured
in accordance with DIN 45635 part 26. This means that only
the noise emitted by the pump is shown. Influences by the sur-
roundings (such as place of installation, piping, etc.) were elim-
inated. The values always refer to only one pump.

Caution!

The power unit design and influences at the place of final in-
stallation of the pump result in the fact that the noise pressure
level is usually 5 to 10 10 dB(A) higher than the value of the
pump alone.

Bleeding
— All radial piston pumps of type PR4 are self-priming.

— Before initial commissioning, the pump must be bled in order
to protect it from damage.

- During initial commissioning, foaming oil must be
drainedn by opening the pressure flange or the pressure
line (if required, provide splash guard) while the pump
is running in absolutely pressureless circulation. Only
when bubble-free oil starts to flow out can the flange be
re-tightened to the specified torque.

— Should the pump not displace bubble-free oil after approx.
20 seconds, check the system again. When the operating
values are reached, check the pipe connections for leakage.
Check the operating temperature.

Commissioning
— Check that the system is thoroughly and properly installed.

— Observe the arrows for the direction of rotation of the motor
and the pump.

— Start the pump up under no load and let it displace at zero
pressure for some seconds in order to ensure sufficient
lubrication.

- The pump may in no case be operated without fluid!

HYQUIP

A Important notes

— Adjustments, maintenance and repair of the pump may only
be carried out by authorised, trained and instructed personnel!

— Use only genuine Rexroth spare parts!
— The pump may only be operated at the permissible data.
— The pump may only be operated when in perfect condition!

— When carrying out any work on the pump (e.g. installation or
removal), the system must be switched off and depressuri-
sed!

— Unauthorised conversions or changes that affect safety and
function are not permitted!

— Attach protective guards (e.g. coupling protection)!
— Any existing protective guards must not be removed!

— The generally valid safety regulations and regulations for the
prevention of accidents must be strictly observed!

© This document, as well as the data, specifications and other
information set forth in it, are the exclusive property of Bosch Rexroth
AG. Without their consent it may not be reproduced or given to third
parties.

The data specified above only serve to describe the product. No
statements concerning a certain condition or suitability for a certain
application can be derived from our information. The given information
does not release the user from the obligation of own judgement and
verification. It must be remembered that our products are subject to a
natural process of wear and aging.
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