A10VSO Series
Variable Displacement Pump

Product show and brief introduction

Hydraulus

Open Circuit

Size 28...140

Series 31

Nominal Perssure 28 MPa
Peak pressure 35 MPa

Features

— Variable displacement axial piston pump of swashplate design for hydraulic

open circuit systems

— Flow is proportional to drive speed and displacement.lt can be infinitely varied

by adjustment of the swashplate
— |SO mounting flange
— Flange connections to SAE metric
— 2 case drain ports
— Good suction characteristics
— Permissible continous pressure 28 MPa
— Low noise level
— Long service life
— Axial and radial loading of drive shaft possible
— High power-weight ratio
— Wide range of controls
— Short response times
— Through drive option for mulit-circuit system



Model Code

A10VS (0] 71 DR 131 R -P P A 12 NOO
Axial piston| Type of Size Control .__|Direction of Mounting |Service line| Through
unit operation | (mL/r) | device [°°"®S| rotation Seals Shaft end flange |connections| drives
28 | pR:
Pressure (Viewed on
control shaft end) | P:
; NBR nitrl~
C;?f:;g' DRG: caoutchouc
; 45 |Pressure to DIN 1SO 12:
f;’;’:s P- control, 1629 A Pressure
; remotely shalft seal : port B,
deslgn, far controlled i(n FKM) ISO 2-hole | gyction
industrial R: port S
applica- | pymp in 71 | DFR: 31 | Clockwise See below (SAE ports | See below
Hons_ | |opencircuits Pressure at opposite
pr()erglsTJare /flow sides
control Metric
Eggnkpa' v: fixing
pressure 100 DFR1: FKM fluor~ thread)
35MPa Pressure caoutchouc
i b to DIN ISO
control, Anti 1629
without clockwise
orifice B:
1401 in X-line 1SO 4-hole
Shaft end
Size 28 45 71 100 140
Parallel with key DIN6885 P J v v v
Splined shaft SAE S 78" i) 1 1/4" 1 2" 13/4"
Splined shaft SAE (higher through drive torque) R 7/8" i b 1. 140 / /
Through drives
Size 28 45 i 100 140
Withiout through drive NOO v v Vv v
1SO 100,2-hole splined shaft 7/8 " 22-4 (SAE B)
HA10VS028(shaft S or R) KB3 v / v v
1SO 100,2-hole splined shaft 1 " 25-4 (SAE B-B)
HA10VS045(shaft S or R) KB4 ! / 4 d
1SO 125,2-hole splined shaft 1 1/4 " 32-4 (SAE C)
HA10VSO71(shaft S or R) KBS ! / d 4
1SO 125,2-hole splined shaft11/2 " 38-4 (SAEC-C)
HA10VSO100(shafts) KB6 ! A ! Y ¥

V= available

/= not available




Technical Data

@ Operating pressure range-inlet Determination of inlet pressure Pas at
suction port S or reduction of displacement
Absolute pressure at port S forincreasing speed.
Pl 0.08 MPa 12 !
: < =
Pabsmax 3 MPa T \ \ \\ \016 %
Operati tlet 14 NN N Yo
* ] eratin ressure range-outlie e a
perating p range-ou < SN Noe
Pressure at port B E \\ g B
1.0 ~ : 7]
Nominal pressurre Pu 28 MPa & \\ _— g
Peak pressure Pmax 35 MPa o oloa 5
0.9 -
(Pressure data to DIN 24312) 0.7 08 09 10 =
Applications with intermittent operating pressures displacement V/V, .,

upto 31.5 MPa at 10% duty are permissible.
Limitation of pump output pressure spikes is possible
with reliefvalve blocks mounted directly on flange
connection.

o Case drain pressure

Maximum permissible pressure of leakage fluid (at port L,L,);
Maximum 0.05 MPa higher than theinlet pressure at port S,
but no higherthan 0.2 MPa absolute.

o Direction of through flow
StoB

o Table of values (theoretical values,without taking into accout m,, and n:values rounded off)

Size 28 45 71 100 140
Displacement Vom  mLIT 28 45 71 100 140
Max.speed” at Vs Ny TPM 3000 2600 2200 2000 1800
Max.permitted speed (limit speed)
with increased input pressure P, .bzw.V <V, . Mo s L 2600 10 i A0 £100
Max.flow at Ny YQvo mas L/min 84 117 156 200 252
atn.=1500 min' L/min 42 68 107 150 210
Max.power Al N e kW 39 55 73 93 118
(AP=28 MPa) at n.=1500 min’ kW 20 32 50 70 98
Max.torque (AP= 28 MPa) atV, ... T Nm 125 200 316 445 623
Torque (AP=10 MPa) atV, .. T Nm 45 72 113 159 223
Moment of inertia about drive axis J kgm’ 0.0017 0.0033 0.0083 0.0167 0.0242
Case volume L 0.7 1.0 1.6 2.2 3.0
Weight (without fluid) m kg 15 12 33 45 60
Permissible loading of drive shaft: max.axial force F_ ... N 1000 1500 2400 4000 4800
Max.permissible radial force” Eo N 1200 1500 1900 2300 2800
1) These values are valid for an absolute pressure of 0.1 MPa atthe suction port S.By reducing S
the displacement or increasing the input pressure the speed can be increased as shown in application of forces
the diagram. [ -
2) Please consult us for higher radial forces. '
+ Fax——-Ee===t EE=s -
|
@ Determination of displacement xi2|x2
X
V=M= 1% L/mi
Flow = 000 [L/min] V, =displacement (mL/r) per revolution
159.v P V. AP AP = pressure differential (MPa)
" - . /_ = by =
Torque T= LJ = ° [NmT n _speed(rpm) o
1000 - n,, 20 -7 N, n., =volumetric efficiency
> 5 T AP n.. = mechanical-hydraulic efficiency
Power P= Sl o cdu o L 2IL, [kW] n, =overallefficiency(n,=n," nm

9549 ~ 60000 ~  600-p,



Unit Dimensions Size 28

NOO model (without through drive)
without control valves

Shaft P

9 90 Vv
150 3019/2 11 63 L | B
2 hole flange 5 |
\ ‘ i
‘ ) .
e | N— 3
S = 1|
= Y ! |
i \__ =)
= ®
16 | Hdy S
i\_u —
B s}
10,‘ 40 W mech. displacement
46 164 | limiter
206 ‘
Shaft S
Shaft 22-4; (SAE B) _]
SAE J744 OCT 83 .
\ pressure angle 30°,
b£ __::-_- | 13 teeth,
= ==L 16/32 pitch
&
% 16
= u
5 |
=
= sl
33,1
a
Shaft R

Shaft 22-4; (SAE B)
SAE J744 OCT 83

pressure angle 30°,
13 teeth,
16/32 pitch

—
o

1/4-20UNC-2B

useful spline length| 25

41
B Pressure port ~ SAE 3/4" (Standard pressure range)
S Suction port ~ SAE 1 1/4" (Standard pressure range)

UL Case drain ports M18x1,5

1

(L, plugged at factory)

75

ﬁbo 450
% 3
N
X /
. 774 g Big /
N(&C
\{— Al
A
< VAR RN
2 —~
N [EN
L1
@140
0164
83,5
View W
I
™| oy ‘
B3| .
0 |
30,2 M10; 17 deep
View V
0| O
Kl o B
~ N —
| =
©
M10; 17 deep
22,2




Unit Dimensions Size 45

NOO model (without through drive)
without control valves

Shaft P . ,
9 96 v NS 5o
1S0 301972 T 63 L | B
2 hole flange :
3 36 —
| i |
il &/ -
- )
%)I u%.% = — P
5| O = | \
in of g =
- (o] o [on]
o~
19 #
13
10| | 45 !
52 184 W mech, displacement o184
24 ‘ limiter 935
Shaft S
Shaft 25-4; (SAE B-B) 7 View W
SAE J744 OCT 83 -
pressure angle 30°, [ @ S
S - ML 15 teeth, 2 Q
. = 16/32 pitch o =
S 18 \o ¢
=) — M12; 20
§. _J 351 deep
iy
= 30 |
38
T View V
] )
el B
RIS
Shaft R
Shaft 25-4; (SAE B-B)
SAE J744 OCT 83 26,2 2/|10; 17
eep

oS \
S |
=] '
<
] o sy i
S
1]
) 29.5
useful spline length |
459
B Pressure port ~ SAE 1"
S Suction port SAE

171/2"

/L, Casedrain ports M22x1,5

pressure angle 30°,
15 teeth,
16/32 pitch

(Standard pressure range)
(Standard pressure range)
(L, plugged at factory)
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Unit Dimensions Size 71

NOO model (without through drive)

without control valves

Shaft P
115 v Sy 450
IS0 3019/2 L |
2 hole flange 6 L
2.5 45 m
T =, \
) ] — = A
_ L == 2
N| oy ]
58— /
_’—“_ 7 § o \
- — | (EV )
22 | ER — | &
17 ‘
L1 S ? L
10 53 . 2180
w mech. displacement
50 21 - imiter 0210
259 107,5
Shaft S
Shaft 32-4; (SAE C) _] .
SAE J744 OCT 83 . ViewW
) } pressure angle 30°,
= LT 14 teeth, o | ©
P E= —=f 12/24 pitch . S
) ) O
e 9 N
> u
= J o | ¢
L M12; 20 deep
Bl 39s[ ] 42,9
47,5
554 ,
ViewV
005 fixing hole thread M10; 17 deep
Shaft R for SAE 1"
Shaft 32-4; (SAE C) T B
SAE J744 OCT 83 ] ~| oy Qﬁf\f
B & o ¢
= pressure angle 30°, o o/ fixing hole thread M10; 17 deep
- +=£ 14 teeth, 02 for SAE 1 1/4"
R | 12/24 pitch d
o 19 52,4
-2 +—1
[on]
: i
re 38 useful spline length
51,6
587
B Pressure port SAE 1" (Standard pressure range) bolt hole threads to either SAE 1" or SAE 1 1/4" (optional)
S Suction port SAE 2" (Standard pressure range)
UL, Casedrain ports M22x1,5 (L, plugged at factory)



Unit Dimensions Size 100

NOO model (without through drive)

without control valves

Shaft P
Vv
1S0 3019/2 3 175 L B
6
2 hole flange
1.5 68 — /
_ | | L
1 _
o : |l =
LE =2 .
S l ol S
5 2 ‘ H— |> "o | = @
T | \ LM | s
T
L Y
28 i | '
\
20 I.1 S 1
10 95 W mech. displacement
80 R 275 N limiter
329
Shaft S

Shaft 38-4; (SAE C-C)
SAE J744 OCT 83

i

mech. displacement

limiter max. ﬁ“g
s 00
™ oy
Ol ™ —
O v —
& | €
M12; 17 deep |
mech. displacement 318
limiter min.

. - pressure angle 30°,
§ f=- ;_+ L 17 teeth,
=) = 12/24 pitch
o 28
=
= |
=)
=T
<|  _|aze| )|
54
61,9
View W
6| o
Sl
RS
o |
50,8
B Pressure port SAE 1 1/4"  (High pressure range)
S Suction port SAE 2 1/2"  (Standard pressure range)

/L,  Casedrain ports

M27x2 (L, plugged at factory)

180

102

L1

210

118

mech. displacement
limiter min.

M14; 19 deep

mech. displacement
limiter max.




Unit Dimensions Size 140

NOO model (without through drive)
without control valves

Shaft P
IS0 301972
4 hole flange
15 80
[{e)
) 4=
ST
o =
!
36
10 |
L 92
Shaft S

Shaft 44-4; (SAE D)
SAE J744 OCT 83

B
S

UL,

ol 3/4"

5/8-1TUNC-2B

Pressure port
Suction port
Case drain ports

131

—r pressure angle 30°,
F=5ul— 13 teeth,
N 8/16 pitch
36
55 |/
67,]
75
View W ViewV
mech. displacement mech. displacement
f g limiter max. ﬁ limiter min,
& \@
w |
D @ S ™~ o } B
2 2 2 2 |-
\ Wan ) 1€
| M‘ i
M12; 17 deep M4 19 decp
QB
50,8 meph. dis_placement 313 meph. displacement
limiter min. limiter max.
SAE11/4"  (High pressure range)
SAE 2 1/2"  (Standard pressure range)
M27x2 (L, plugged at factory)

RO
| ! S| @ Lo I - »
St = T J
= § | 8 2
)
\ 018 L
mech. displacement 158.4
limiter 200




DR Pressure Control

The pressure controller serves to maintain a constant pressure in a
hydraulic system within the control range of the pump. The pump
therefore supplies only the amount of hydraulic fluid required by the
system. Pressure may be steplessly set at the control valve.

Static operating curve
(atn, =1500rpm;t =50°C)

hysteresis and pressure rise Ap

—He—
q\l max| A Y <
.| ! L
o 1
> 1 1
& I | I
| I I
| 1 |
L adjustment range | |
L ! ! g Ports
| 1 1
9y min 1 L L B
20 280 S

operating pressure p [bar]
L L1

Dynamic operating curves

The operating curves are mean values measured under test conditions
with the unit mounted inside the tank.

Conditions: ~ n = 1500 rpm
t.,=50°C

oil
Main relief set at 350 bar
Load steps were obtained by suddenly opening and closing the

pressure line with a pressure relief valve as load valve T m from the
output flange of the pump.

Pressure port

suction port

Case drain ports ( L1 plugged)

350
T
= 300 \
= I -I
o 250 1 \ I
Z |
] 200 II § Controller data
= | I Hysteresis and repetitive accuracy Ap max. 3 bar
= 150 7 | | Max. Pressure rise
S oo I Size 28 45 71 100 140
‘| | Ap bar 58 8 1012
507 i - Pilot oil requirement max. approx 3 U/min
1/
0
Vgmax
t Control times
g g’ Size G (ms) Gy (ms) k (ms)
% kS against 50 bar  against 220 bar  stalled at 280 bar
o @
22 28 60 30 20
== 45 80 40 20
Vgmin Al 100 50 25
—» 100 125 90 30
control time t 140 130 110 30

swivel out time tg, swivel in time tg



Unit Dimensions Pressure Control DR

Sizes 28...100

Control valve installed here Control valve installed here
for anti-clockwise rotation for clockwise rotation

B adjustment screw for
pressure cut off

Oy

A

(?A
Aq

On sizes 28 to 100 the DFR valve used has the flow control spool
blocked in the factory and is not tested.

Size 140
control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation
adjustment screw for
B pressure cut off
—_/_/ﬁ—/—
SR I N I I —H -
+
i N p— I
S
Size A A,
28 109 136
45 106 146
71 106 160
100 106 165

140 127 169




DRG Pressure Controller, Remote Control

Function and equipment as for DR.

A pressure relief valve can be connected to port X for remote control
applications; this is not included in the items supplied with the DRG
control.

The standard pressure differential setting at the control valve is
20 bar. A pilot oil flow of approx. 1,5 Umin is then used. If an
other setting (range 10-22 bar) is required please indicate in clear
text.

We recommend the following as separate pressure relief valves:
DBDH 6 (hydraulic) to RE 25402 or

DBETR -SO 381 with orifice 20,8 in P (electric) to RE 29166.
The max. pipe length should not exceed 2m.

Static Operating Curve
(atn, =1500rpm;t = 50°C)

hysteresis and pressure rise Ap

—He—
q\l max Yy <
| | |
| | |
= | | |
5 | I I
= | | [
= | - I I
Z L adjustment range N
= | l | >
| | |
9y min 1 £ L
20 280

operating pressure p [bar]

Controller data

Hysteresis Ap max. 3 bar
Max. pressure rise

Size 28 45 Al 100 140
Ap bar 4 6 8 10 12
Pilot oil requirement approx. 4,5 L/min

Sizes 28...

100

not included in supply

Size 140

S 1L

Pressure port

Suction port

Case drain ports ( L1 plugged)
Pilot pressure port



Unit Dimensions Pressure Controller with Remote Control DRG

Size 28...100
control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation
B adjustment screw for adjustment screw for
As pressue cut off differential pressure
Jo=ro ‘ : 1
v
1 S | X
| X = ~ <
—i[ 5
<
| (73
_J’\IA )<
| i
threaded connection As -
7/16-20 UNF-2B A,
Size 140
control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation
adjustment screw for
A differential pressure
__/L
X
- —— 1|
S

Size A, A A, A, A Port X

28 109 136 119 40 119
45 106 146 129 40 134
71 106 160 143 40 162
100 106 165 148 40 229
140 127 169 143 21 244

M14x1,5; 12 deep
M14x1,5; 12 deep
M14x1,5; 12 deep
M14x1,5; 12 deep
M14x1,5; 12 deep without adaptor

with adaptor




DFR/DFR1 Pressure / Flow Control

In addition to the pressure control function, the pump flow may be
varied by means of a differential pressure over an orifice or valve spool,
installed in the service line. The pump flow is equal to the actual
required flow by the actuator.

The DFR1-valve has no connection between X and the tank.

Static operating curve
(at n, = 1500 rpm; t, = 50° C)

qV max Y ————
= | | | =
E [F————-- ~--34--{=
I I I 8
I I I | =
I N Y \©
|, adjustment range 1 1 _
I 1 1
9y min . L
20 280
operating pressure p [bar] —
Static operating curve at variable speed
=3 y
E A
=
————————— %
___________ e
<

speedn  —»

Dynamic flow control operating curve

The operating curves are average values measured under test
conditions with the unit mounted inside the tank.

100

350

+ 300
280

\ 1 250

-
o

1 200

—
-

load pressure [bar] —»

1 150

displacement V % —»

1 100

N (22
o o
e ——

/"

\
Lt =+~ 50

- 18
—» (stand by)
control time

N

< »
=7} T

swivel out time t,, swivel in time t,,

t.,, [ms] t; [ms] [
stand by-280 bar 280 bar—stand by 50 bar—stand by
28 40 20 40
45 50 25 50
A 60 30 60
100 120 60 120
140 130 60 130

not included

in supply w

™~ plugged on
DFRT

S 1L

Ports

B Pressure port

S Suction port

L, L1 Case drain ports ( L1 plugged)
X Pilot pressure port

Differential pressure Ap:
Adjustable between 10 and 22 bar (higher values on request).

Standard setting: 14 bar. If a different setting is required please indicate
in clear text.

When port X is unloaded to tank a “zerostroke pressure” of
p =18 £ 2 bar ("stand by") results (dependent on Ap).

Controller data

Max. flow variation (hysteresis and increase)
measured at drive speed n = 1500 rpm

28
1.0

45 71
1.8 2.8

Size
Aqv

100
4,0

140
6,0

L/min

[nax

DFR pilot oil consumption max. approx. 3 ... 4,5 Umin

DFR1 pilot oil consumption max. approx. 3 L/min



Unit Dimensions DFR; DFR1 Pressure and Flow Control

Sizes 28...100

control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation
B adjustment srew pressure adjustment srew for flow
A, controller cut-off pressure controller differential pressure
= ‘ :
—L/—\_/
i I/ X Xorifice plugged
X ) on DFR1 <<
~_ ™ S
— | <
J’\.‘ “
threaded connection S As
7/16-20 UNF-2B A,
Size 140
control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation
adjustment srew for flow

controller differential pressure
adjustment srew pressure
controller cut-off pressure

rrri X Xorifice
1 plugged on
| DFRT <

5}4
-——¢@
Ay

N~ |

port X

28 109 136 119 40 119 M14x1.,5; 12 deep
45 106 146 129 40 134 M14x1.,5; 12 deep
71 106 160 143 40 162 M14x1.,5; 12 deep
100 106 165 148 40 229  M14x1.,5; 12 deep
140 127 209 183 27 244 M14x1,5; 12 deep Without adaptor

with adaptor




DFLR Pressure / Flow / Power Control

In order to achieve a constant drive torque with a varying operating
pressure, the swivel angle and with it the output flow of the axial :
piston pump is varied so that the product of flow and pressure remains .

constant. | Pt I

Constant flow control is possible below the power curve,

In SUpPIY \_ | b E

N h R o |
Static operating curve : ;:[2, : 5 TR
W i - P

maximum T : mi I

power curve

/

100 r—

=
g 75
50
minimal
POWer curve
25
Ports
B Pressure port
S Suction port
0 50 100 150 200 250 280 300 L L1 Case drain ports ( L1 plugged)
operating pressure p [bar] —» X Pilot pressure port

The power curve is set at the factory, please state your requirements
in clear text e.g. 20 kW at 1500 rpm.

Controller data

Start of control ab 80 bar
Pilot oil requirement max. approx. 5,5 L/min




Unit Dimensions Pressure / Flow / Power Control DFLR

control valve installed here
for clockwise rotation

adjustment srew pressure
controller cut-off pressure

As

adjustment srew for
flow controller
differential pressure

O

N
yx

Ay

control valve installed here
for clockwise rotation

adjustment srew pressure
controller cut-off pressure

adjustment srew
for flow controller

differential pressure

Sizes 28...100
control valve installed here
for anti-clockwise rotation
Power valve
As
j B
£ 1/ X ¢
I~ ] - < /
— \ | d gl (c
s g N
thread connection S
7/16-20 UNF-2B
Size 140
control valve installed here
for anti-clockwise rotation
Power valve
\ As
\ B
< \ i X <<
Jr ,,,,,,, ) < |
/ +=L+
__'\‘_,—/ﬁa_‘f_‘ ‘
S
NG A1 A2 A3 A4 A5 A6 Port X
28 109 136 119 40 197 107 M14x1,5; 12 deep
45 106 146 129 40 212 12 M14x1,5; 12 deep
71 106 160 143 40 240 124 M14x1,5; 12 deep
100 106 165 148 40 307 129 M14x1,5; 12 deep
140 127 209 183 27 314 140 M14x1,5; 12 deep




