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VARIABLE DispLACEMENT Pump MA10VO, Series 31 GE"’“’”EmAR's

Features

Axial piston pump MA10VO in swashplate design is used for hydrostatic transmissions in open loop
circuits. Flow is proportional to drive speed and displacement. By adjusting the position of the
swashplate it is possible to smoothly vary the output flow of the pump.

— Flange connections to SAE-UNC or SAE
metric

— 2 case drain ports

— High permissible speeds

— Good suction characteristics
— Low noise level

— High power/weight ratio

Swash . Cy | inder Var iable! Piston| Valvel
plate “block ‘pisten’

Housing

Long service life
Short control times

Axial and radial loading of drive shaft
possible

Wide range of controls
Through drive option for multi-circuit system

SAE & ISO mounting flanges available

/DR

Control valva

End cover



VARIABLE DispLAcEMENT Pump MA10VO, Series 31 GE””'”Eles

Technical Data

1.

Determination of Input Pressure

Input Operating Pressure Range at Suction port.

Absolute pressure at port S (A) -

Pabs min ............... 0.8bar 121¢ i

Pabs max ................. 30bar ' A IN232
S 1N N N2

, e A IS §

Output Operating Pressure Range e 1.0 N MNM174 0 %
d NS

Pressure at port B R 1;-5 p

Nominal pressure ........... P, 280bar 09 ™Nars §

Peak pressure ................ Pmax 350bar g8 989 1

Displacement—>
Case Drain Pressure
The maximum pump case drain pressure measured at ports L, L1 is 7 PSI (0.5 Bar) higher than
the input pressure at ports S, but not exceeding more than 30 PSI (2 Bar) absolute.

Direction of Flow
(StoB)

Table of values (theoretical values, without considering mh and myv; values rounded)

Size 18 28 45 71 100
Displacement Vgmax cms 18 28 45 71 100
Max. speed at Vgmax [ nomax rmp 3000 3000 2600 2200 2000
Max. flow atnomax | Qomax L/min 59.4 84 117 156 200
Max. power at nomax Pomax kwW 27.7 39 55 73 93

Max. torque at Vgmax Tmax Nm 58.3 125 200 316 445
Weight (without fluid) m kg 26.5 15 21 33 45

Notes: Values shown are valid for an absolute pressure of 1 bar at suction port. If the flow is reduced or if the inlet
pressure is increased the speed may be increased.

Determination of Size
Vg = geometric displacement [cm?] per rev.

Vg.n.n, _
Flow Q= ——— [L/min] AP = differential pressure [bar]
1000
1.59.Vg. AP n = speed [rpm)
Drive torque T=———— [N.m] . -
100 M, nv = volumetric efficiency
2n.Tn Q. AP nmh = mechanical-hydraulic efficiency
Drive power P = = [Kw]
60000 600 .M, Nt = total efficiency (Nt= Mv .Nmh)



VARr1ABLE DispLACEMENT Pump MA10VO, Series 31 ‘*‘E”“’”Emms

Performance Information

LPM : GPM 18 Series @ 1800 rpm HP' KW
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VaARIABLE DispLAceEMENT Pump MA10VO, Series 31

Performance Information - contd.

LPM : GPM 1 Series @ 1800 rpm HP' KW
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VARIABLE DisPLACEMENT Pump MA10VO, Series 31 ‘*‘E”“’”Emms

Ordering Code

MA10V 0 71 DR 31 R P S

Axial piston unit

Swash plate variable pump MAL0V

Swash plate variable pump, for industrial MA10VS

Modes of operation

Pump, open circuit

Size

Displacement Vgmax (cm? 18 28 45 71 100

Control devices

Pressure control DR

G - Remote control DRG

Pressure and flow control,

I-X X channel closed L4 L4 L4 ® ® DFR DFR1]

Pressure flow and power

— [ ] [ J [ J [ ] DFLR
control

Series

Series 31

Direction of rotation

clockwise R

Viewed on drive shaft counter-clockwise L

Seals

Buna-N (NBR per DIN ISO 1629) ; P

FPM (fluorocarbon) V

Shaft end 18 28 45 71 100

SAE-splined shaft

SAE-splined shaft, reinforced (higher thru drive torques)

SAE-splined shaft, smaller size (not for pumps with thru drive)

SAE-splined shaft, reinforced U-type shaft

SAE-keyed shaft

I
I
I
I
o|jo|o|joeojo]e
=

parallel with key DIN 6885




VARIABLE DispLAcEMENT Pump MA10VO, Series 31

Ordering Code

NOO

Multiple Pumps

Thru-drive 18 28 45 71 100
Without through drive o L4 ° L4 o NOO
With thru-drive, pump with side port only B B - - -
Mounting flange  Shaft/coupling For the mounting of: B ® o b b K04
82-2 (SAEA) _ 16-4 (SAEA) G2, GC2IGC3-1X - o o hd o K01
101-2 (SAEB) _ 22-4 (SAEB) A10VO28 (shafts),G] b hd hd hd K02
101-2 (SAE B)  22-4 (SAE B) A10VO28 (shaft S), G - [ ] [ ] [ ] [ ] K68
127-2 (SAEC)  32-4 (SAE C) A10VO71 (shaft S) - [ ] [ ] K07
Service ports
(Pressure port B and Suction port S) 18 28 45 71 100
(Rear ports, UNC Mounting screws) 4 L4 L4 L4 - 61
(Opposite side ports, UNC mounting screws) L L L4 L4 L4 62
(Rear ports, metric mounting screws) - L L L4 o 1 :fr;io;i
(Opposite side ports, metric mounting screws) b b b L b 12 ?gg\fej;s?g:]y
(Rear ports, UNC Mounting screws) - - - L4 - 91 'Elr‘:lrtgL?gu;
(Opposite side ports, UNC mounting screws) - - - L4 - 92 drive
(Rear ports, metric mounting screws) - - - L4 - 41
(Opposite side ports, metric mounting screws) - - - L4 - 42
Mounting flange 18 28 45 71 100
SAE 2 hole o o L L4 L4 c
1SO 2 hole b i L4 L4 o A
SAE 4 hole - - - - - b
® [ =available

1. If a second Metaris hydraulic pump is to be factory-mounted, then both ordering codes are to be
specified, combined with a “+”. Ordering code 1% pump + Ordering code 2" pump. Ordering

example: MA10VO71DR/31R-PSC62K02 + MA10VO28DR/31R-PSC62N00

2. Ifagear pump is to be factory-mounted please contact us.



VARIABLE DispLACEMENT Pump MAL10OVO, Series 31 C*‘ENU'NEles

Fluid

1.

Hydraulic Fluid
The MA10V open loop pump in the standard design should be used with a good quality,
petroleum based anti-wear hydraulic fluid.

Operating Viscosity Range
In order to obtain optimum effeciency we recommend that the operating viscosity by selected
from within the range.

At operating temperature
Optimum viscosity (Vopt) _ 80...170 SUS (16 / 36 mm?/ s)

Limits of viscosity range
The following values are valid for extreme operating conditions:

Vmin = 60 SUS (10 mm?/s)
for short periods at max. leakage oil temperature of 93° C

Vmax = 4600SUS (1000 mm?/s)
1400 SUS (300 mm?/s) on short term cold start

Temperature Range

tmin = -15°C; tmax = +80°C.; tmin =-5°F; tmax = +175°F

Filtration

In order to ensure reliable operation of the axial piston unit, the operating fluid must be

maintained to a cleanliness class of 18/14 to 1ISO4406 or NAS 1638 class 9. As a guide the fluid
cleanliness level may be achieved using a 10 micron filter.

Installation Information

The pump housing must be filled with clean hydraulic fluid prior to pump start up and remain full.
The concentricity between the prime mover drive shaft and the pump shaft 0.05mm.

Installation Information - contd.




VARIABLE DispLAcEMENT Pump MA10VO, Series 31 GE””'”Eles

DR Pressure Control

Fluid

The installation position of the pump is optional.

The pump housing must be filled with fluid both when commissioning and
in operation. In order to achieve low noise levels, all connecting lines
(inlet, case drain) should be isolated from the tank by flexible lines.

1. Vertical installation the following conditions should be noted:
- Before installing the pump inside a tank fill the pump case with

fluid L1\\\ i L
- Make sure the ports are below the oil level (L), (L1) & S s H

- Avoid mounting above the tank whenever possible in order to T -
maintain a low noise level Fluid
- The permissible inlet height is a result of the overall pressure A f 1p=4

loss |

“A” may not be greater than 32 inches (800 mm)

2. Horizontal Installation
- The pumps must be install so (L) or (L1) the case drain is at the top of the pump
- If the minimum fluid level is below the ports of the pump, pipe the ports L or L1 & S below the
minimum oil level.
- Avoid mounting above the tank whenever possible in order to maintain a low noise level.
- The permissible inlet height (h) is a result of the overall pressure loss, may not be greater
then 32 inches (800 mm).

Below the tank position
- Pipe “L", “L1” and “S” must be mounted below the oil level




VARIABLE DispLAceMENT Pump MA10OVO, Series 31

The pressure control serves to maintain
a constant pressure in the hydraulic

system, within the control range of the
pump. The pump therefore supplies only
the amount of hydraulic fluid required by

the actuators. Pressure may be

smoothly set at the pilot valve.

Flow O —»

Statiz operating curve

at n, - 1500 rpm

126 F 51C

Hysteresis & pressure increase 4p
—®4—4 bar

; I ;
; | [
1 | | i
| | I
: I [
I I
L Setting Range | I _
2 i i 'S
5 L
290 psi ' " 4000 psi
20 hg?I ] ) 280 bar
Operating p=si / bar—-

Control Data

Hysteresis and repetitive accuracy Ap

Max. Pressure Increase

Size

18

28

45

71

AP

Bar

2

Pilot oil consumption

=N NETARIS

|DR Pressure Control |

1
o -
...... r -
~ o~ H
................. )
1
f---.| '
R P R
L1 L

max. approx. 3 L/min

Ports
B Pressure port
S Suction port
L, L1 Case drain ports (L1 sealed)
.... Max. 3 bar




VARIABLE DispLACEMENT Pump MA10VO, Series 31 GENU'NEles

Unit dimensions DR
Service ports at rear; Models 61N00 and 11NOO

Sizes 18 to 71

Kounting of pilet
walve for clockwise

Mourting of pilot
valve for amiclockwise

dwection of rotation direction of rotation

AR |

Unit dimensions DR
Service ports on sides; Models 62N00 and 12N00

Sizes 18 to 71

hounting of pilot
L vahe for aviclockwise

direction of rotetion

Mounting of pilot
valve for clockwise

deection of rotation

Sizes Al A2 A3 A4 A5 L | L1 Metric Adapter L & L1 X
18 108.5 108.5 129 195 9/16-18 UNF-2B M16 X 1.5 7/16-20UNF-2B
28 108.5 226.2 108.5 136 194 3/4-16 UNF-2B M18 X 1.5 7/16-20UNF-2B
45 108.5 245 108.5 146 219 7/8-14 UNF-2B M22 X 1.5 7/16-20UNF-2B
71 106 279 108.5 160 257 7/8-14 UNF-2B M22 X 1.5 7/16-20UNF-2B
100 108 344 108.5 158 317 11/16-12 UNB M27 X 2 7/16-20UNF-2B




VARIABLE DisPLACEMENT Pump MA10VO, Series 31 éENU'NEmARIs

The differential pressure at the pilot valve is
set as standard to 20 bar and this results in a
pilot flow of 1,5 L/min. If another setting is
required (in the range 10-22 bar), please state
this in clear text.

DRG Pressure Control, Remote [DRG Pressure Control _
Not included

Control B with unit=———%

— et e+ — S o b X
Function and design as for DR | o R \ E

_ _ | I.'.'II.'_'II.';IIJ'"E": ; ;

A pressure relief valve may be externally piped Pt !
to port X for remote control purposes. It is not, | “@-é'%i“i _____ 3
however, included with the DRG control. | i S :

I

I

Static characteristic
(at n1=1500rmp; toil=125°F / 51°C)

g Ports
Hysteresis and pressure increase /AP
B Pressure port
S Suction port
T \ L, L1 Case drain ports (L1 sealed)
““"Jr | W o X Pilot pressure port
‘hﬁ1h_"“—~___ I I
gl el )
= | | |
ol__| | |
o TR | 1
—_— | B | |
| B s et
| | |
| | |
| | |
| | !
| | |
| | |
I L
: Setting range t
L 1 1
20 280
Operating pressure plbar]
Control Data
Hysteresis and repetitive accuracy Ap ................... Max. 3 bar
Max. Pressure Increase
Size 18 28 45 71
AP Bar 2 4 6 8
Pilot oil consumption ....................... max. approx. 4.5 L/min



VARIABLE DispLAcEMENT Pump MA10VO, Series 31

DFR/DFR1 Pressure/Flow Control

In addition to the pressure control function,
the pump flow may be varied by means of
a differential pressure at the actuator (e.g.

an orifice).

In model DFR1 the X orifice is plugged.

Static curve
at 1500 rpm temp 120 Fr49C

Not included
with unit

|DFR & DFRL1 Flow Pressure Control

————
1

......... -
o
T L oes
L----L*.! |
—
N
----i I
b
________ P!
A

Pressure port

Suction port

Case drain ports (L1 sealed)

Pilot pressure port

A —eel—
T L] 1] W i
: Lo
R S SR
2| I |
s et T
:* 1 1 -
1 Adjusting rangE: I
290 p=i 4000 p=i
J0bar 284 bar

Operating pressure p —i»



VARIABLE DispLaceMENT Pump MA10VO, Series 31

= NMETARIS

DFR/DFR1 Pressure/Flow Control - cont'd

Static curve at variable rpm

Flow O —»

Control Data

Flow Control/Differential Pressure
A p:

Adjustable between 10 and 22 bar (higher
values on request). Standard setting: 14
bar. If a different setting is required, please
state in clear text.

When port X is unloaded to tank, a zero
stroke pressure of

p = 18 £ 2 bar (“stand by”) results.

For pressure control technical data see DR Pressure control

Max. flow deviation (hysteresis and increase) measured at drive speed n = 1450 rpm

Size 18 28 45 71
AQmax | L/min 0.5 1 1.8 2.8
DFR . 3-4.5L/min
Pilot oil consumption DFR ...... max. approx. 3-4.5 L/min
DFRL ..., 3L/min

max. approx. 3 L/min



VARrR1ABLE DispLACEMENT Pump MA10VO, Series 31 GENU'NEles

Unit dimensions DFR / DFR1 / DRG
Service ports at rear; Models 61N0O0 and 11NOO

Sizes 18 to 100

Mounting of pilot A2 Mounting of pilat

valve for clockwise valve for anticlockwise |

direction of rotation direction of rotation

Unit dimensions DFR / DFR1 / DRG
Service ports on sides; Models 62N00 and 12N00

Sizes 18 to 100

AD hounting of pilot
valve for aicleckwise

direction of rotetion

L

Mounting of pilot

valve for clockwise

deection of rotation

Sizes Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All X
18 62 36 105 40 198 226 160 100 35 115 126 | 7/16-20UNF-2B
28 73 36 108.5 40 209.2 | 226.2 176 108.5 40 119 136 | 7/16-20UNF-2B
45 82 36 108.5 40 229 245 191 108.5 40 129 146 | 7/16-20UNF-2B
71 91 36 106 40 262 279 218.8 | 1085 40 143 160 [ 7/16-20UNF-2B
100 99 36 106 40 327 344 287 108.5 40 141 158 | 7/16-20UNF-2B




VARIABLE DisPLACEMENT Pump MA10VO, Series 31 éENU'NEmARIs

DFLR Pressure/Flow/Power Control [DFR & DFRI Flow Pressure Control

Not included l
In order to achieve a constant drive torque with unit 4% X
with a varying operating pressure, the swivel B
angle and with it the output flow from the axial
piston unit is varied so that the product of flow
and pressure remain constant.

— -

DFR1

1

|
‘J:/p.ugged

|

!

!

!

|

|

Flow control is possible below the limit of the
power curve.

[ Maximum power curve

100 |

| Ports
75
B Pressure port
= gy | S Suction port
2 L,L1 Case drain ports (L1 sealed)
E 05 Hir“'m.um POWer mf;'n: X Pilot pressure port
|
l |
0 50 100 150 200 250 300

—_—

Uperating pressure plbar]

The power characteristic is factory-set, so please enter details in clear text, e.g. 20 kW at 1450 rpm.

Control data

For pressure control technical data see DR Pressure control.

For flow control technical data see DFR control.

Start of control ................coo, from 80 bar

Pilot oil consumption .......................... max. approx. 5.5 L/min



VARr1ABLE DispLAcEMENT Pump MA10VO, Series 31 GE”“’”Eles

Unit dimensions DFLR
Service ports at rear; Models 61N0O0 and 11NOO

Sizes 18 to 100

hourting of pilos
Meurting of pilot Al valva for clackwies
valve for anticlockwise _..--"”'_ [ dhfection of fatetion
direction of r:d,aliu:n_'l /
\ y -
A
1
L
1
8 E i
~
It L=
!
- L o
3 <
Powar valwa L
Unit dimensions DFLR
Service ports on sides; Models 62N00 and 12N00
Sizes 18 to 100
Mounting of pilot Mounting of pilot
Power valve valve for anticlockwise valve for clockwise
A9 Al0 direction of rotation direction of rotation
| X
!
|
<
[ 3
@)
1L —
’ |
o) !
— A13
Ald
Sizes Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All Al2 Al3 Al4 X
18 - - - - - 226 40 105 130 50 100 35 115 126
28 120 86 48 107 48 226 40 108 140 50 108.5 40 119 136 | 7/16-20UNF-2B
45 129 91.5 48 112 54 245 40 108 155 50 108 40 129 146 | 7/16-20UNF-2B
71 139 | 103.5 48 124 69 279 40 106 183 50 108.5 40 143 160 | 7/16-20UNF-2B

100 145 11085 48 129 111 344 40 106 250 50 [108.5] 40 141 158

M14 x 1.5-6H
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VARIABLE DispLacEMENT Pump MA10VO, Series 31 GENU'NEles

Mounting Dimension, Sizes 28

Service ports at rear; no through drive

Models 61NOO0 and 11NOO

shaft 5

modal 11 4—A10—6H 23— 4(SAE B)

deapl®  AnEBEZ 1-1570)

flanga

0.5 101-2{5AE B,2— hobe]

47 B [, ""IIH il testh 13
h 0 =1/ % pilch 16,732
1= ETj
y | 17 pressune anghe
|J—?- m M
wy i o 3 Fl
il 35 ke
e 2 EEED
= ! A |
1 L ; L0 y
NNEL 2 ' EL T
I L] madel &1 o
32 4=T/ 16=14LHC IR =
5a 7 deep2d
model 11, 4—10-6H
daenid
ahalt A
22—4(ZAE B)
el
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VARIABLE DispLaceEMENT Pump MA10VO, Series 31

Mounting Dimension, Sizes 28

Service ports on side;
no through drive, Models 62N00 and 12N00O

shaft & £l C
ange
22—4[SAE B} 406 1M -2(54E B, 23— hale)
ANSESZ 1-1970 3.5 0.6 lE —
teath 13 63| 13
pitch 16,432 L
ar /
pressre agle | D i—é IEI
L
R AN
=] A )
g PR S——
5| 4 |
P
T
20 i '
e -Lq_a;q—lﬁukl:—iﬂ \$17
= | L1
L7 LI \2-ea ! B4
w0 2-a0 .
40
L0l |
44
view E rotateon
B B0
rodel 62 hd
-+ okl 67
4-3/B-16UNC-28 T ~| 4—7/15—14UNC—28
18, despl® 416 |
. 4, despld
11 4—11
modsl 12, C—6H rrigciel 12 4—hA10—6H
18, deepld 18, deeplB
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VARIABLE DisPLACEMENT Pump MAL10VO, Series 31 GENU'NEmARls

Mounting Dimension, Sizes 45

Service ports at rear;
no through drive, Models 61N0OO and 11NOO

ot §
el 17 &=h10=5H
[ 17 deapl? | oASAE B-E)
modet 61 AEHEL 1157
A=) R VB3 teat 14
18, deage 18 pach 16,732

2

shaft A shaft U
shalt b IE—4|SAE B—H) 22-4[54E B)
wi AMNGERZ, 1-1370 AREESZ 1 =1970
. pitch 16732 etk 15 pitch 16,32 te=th 16
vimw W 16 prassue angle 30" 7 presses aghe 307 M

6.4 B
i
F- ]
5.4 L
1/ 4—TNC—28
NMEEE
L
i
1/ 4—20NE— 20
— =1
1
I

5 |u
-
=

[

$

dhalt B llwge A

@ 100031 2 ol
dands
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VAR1ABLE DispLACEMENT Pump MA10VO, Series 31 GENU'NEles

Mounting Dimension, Sizes 45

Service ports on side;
no through drive, Models 62N00 and 12N00

Without considering adjustment

|

| ©
d e
IF
219
225
view F rotation view E rotation
o - | H E
' -
@ = ! B & -+ B
gle| TS
' : 28
] |t model 62
model 62 f 4-3/8—16UNC—2B 26.2
4—1,/2—13UNC-28 35.7 deepl8
deep22 model 12, 4—M10—6H
model 12, 4—-M12—86H deepl?
deep20



VARIABLE DispLacemMENT Pump MA10VO, Series 31 GENU'NEmARls

Mounting Dimension, Sizes 71

Service ports on sides;
no through drive, Models 62N00 and 12N00

shaft S/32-4(SAE C) flange C/127-2{SAE C.2- hole}

ANSBE92 ,1-1970 o
teeth 14 155-?3 &
pitch 12724 | |2 45 ]
—
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g I
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% ]
f=2]
255 @210
47 4 i —$18
108 J
Li
model 12, 8—M10—6H s model 12, 4—M12-6H
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VARIABLE DisPLACEMENT Pump MA10OVO, Series 31 GENU'NEmms

Mounting Dimension, Sizes 71

Service ports at rear;
no through drive, Models 61NO0 and 11NOO

model 11 3-3410-6H
deepl 7 58 58

model 6 P —

4=7 /161 4UNC =15

T deepdd

BE.T

L” % NS B Y
- I|| k —
A=3/B=16LMNC=28 mads! &1 / e —7
deepl & o= S o [ N Vol Wl - L B’
T 1
% + |
deepldl | )
model 11, £=b12-6H
daep_zﬂ 223
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VARIABLE DispLacEMENT Pump MA10VO, Series 31 GENU'NEmARls

Mounting Dimension, Sizes 100

Service ports on sides;
no through drive, Models 62N00 and 12NO0

H-4(SAF C-C} g flanga C
AMNEEO? 11070 127=2|5EA C.2=FL hotal

@ 127H8] £ )

el 62
1/ 2-13MC-28

wiaw W ANERET 11870
pitch1,/24
teath 14
pressue agle 30
:
0 3
: 1
z S
=
shafl P flange &

ERRS
el E -
FEN -
! 0
= B |30 U 282 THE—BH
-84




VARIABLE DispLAcEMENT Pump MA10VO, Series 31

Permissible moment of inertia

L1

L2

L3

M1, m2, m3 [Kg] Mass of pump
L1, L2, L3 [mm] Distance between centres of gravity
Mm=(m1-m2:-L2+m3-L3)- 1/102 [Nm]

Sizes 28 45 71 100
Mm Nm 88 137 216 300
ml kg 15 21 33 45
L1 mm 110 130 150 160

Through Drive
Axial piston unit MA10VO can be supplied with a through drive, as shown in the ordering code on
page 4.

The type of through drive is determined by codes (K01-K17). If the combination pump is not
mounted in the factory, the simple type code is sufficient.

Included in this case are: Coupling sleeve, seals and if necessary a sandwich flange.
Combination pumps
By mounting combination pumps circuits independent of each other are available for use.

1. If the combination pump consists of 2 MA10VO pumps and if these are to be delivered ready
assembled, then the two type codes are to be combined with a “+".

Ordering example: MA10VO71DR/31R-PSC62K02 + MA10VO28DR/31R-PSC62N00

2. If agear pump or radial piston pump is to be mounted in the factory as a second pump, it
contains a list of the various pump combinations together with the type code of the first pump.



VARIABLE DispLaceMeENT Pump MAL10OVO, Series 31

Unit Dimensions of Combination Pumps

T

o= =T"'__. -

MA10VO + MA10VO

Ad
’_ Ad

Pump 1 MA10vVO28 MA10VO45 MA10VO71 MA10vVO100

Pump 2 Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4
MA10VO28 | 165 | 204 | 369 | 408 | 184 | 229 | 394 | 423 | 217 | 267 | 432 | 461 | 275 | 338 | 503 | 532
MA10VO45 184 | 229 | 413 | 458 | 217 | 267 | 451 | 486 | 275 | 338 | 522 | 557
MA10VO71 217 | 267 | 484 | 534 | 275 | 338 | 555 | 605
MA10vVO100 - - 275 | 338 | 613 | 676




VARIABLE DispLAceMENT Pump MA10VO, Series 31

Dimensions of Through Drives

Flange SAE 82-2 (SAE A, 2-hole) for mounting of external pump. Ordering code K01

Not with size 28 71

5 B-8
i ANSIB92 . 1-1970
\ pitch 16,32

’: 4o teeth 9

Mo

£

$82 55

Al
To pump mounting face

Sizes Al A4 A5
28 204 47 4-M10-6H, (16 deep)
45 229 53 6-M10-6H, (16 deep)
71 267 60 4-M10-6H, (20 deep)
100 338 65 6-M10-6H, (20 deep)

pressure angle 307

Flange SAE 101-2 (SAE B, 2-hole) for mounting of external pump or MA10VO28 (shaft S);

Ordering code K02

AMSESZ 11870
B
. pitch 12,724
!;_ - a8 testh 14

181 -
AB . Al
o To purp mounting face
Sizes Al A4 A5
28 204 47 2-M12-6H, (15 deep)
45 229 53 4-M12-6H, (18 deep)
71 267 60 4-M12-6H, (20 deep)
100 338 65 4-M12-6H, (20 deep)

pressure angle 307
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VARIABLE DispLACEMENT Pump MA10VO, Series 31

Flange SAE 101-2 (SAE B, 2-hole) for mounting of external pump or MA10VO28 (shaft S); Ordering
code K68

B-B
Ad ANSIBIZ . 1-1970
) pitch 16/32
Not with size 28 o teeth 13
-E— pressure angle 30°
48
7, 2%
=)
Not with size 28
IS 10
Al

To pump mounting face

Sizes Al A4 A5
28 204 47 2-M12-6H, (15 deep)
45 229 53 4-M12-6H, (18 deep)
71 267 60 4-M12-6H, (20 deep)
100 338 65 4-M12-6H, (20 deep)

Flange SAE 127-2 (SAE C, 2-hole) for mounting of external pump or MA10VO71 (shaft S);

Ordering code K07

AMSBSZ 11870
pitch 12,724
teath 14
pressure angle 307

.-""-‘,"-‘,/:.ié.R
A5, Al
To purp mounting face
Sizes Al A4 A5
71 267 60 2-M16-6H, (18 deep)
100 338 65 2-M16-6H, (25 deep)
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VAR1ABLE DispLACEMENT Pump MA10VO, Series 50/52/53 GE”“’”Ems

Features

— Flange connections to SAE-UNC or
SAE metric

— 2 case drain ports

— High permissible speeds

— Good suction characteristics
— Low noise level

— High power/weight ratio

Axial piston pump MA10VSO in swashplate
design is used for hydrostatic transmissions
in open loop circuits. Flow is proportional to
drive speed and displacement. By adjusting
the position of the swashplate it is possible to
smoothly vary the flow.

— Long service life
— Short control times

— Axial and radial loading of drive shaft
possible

— Wide range of controls

Varishle',  Piston IFR
pistan Control valwe

End cower



VaRIABLE DispLACEMENT Pump MA10VO, Series 50/52/53 éE”“’”Eles

Technical Data

1.

Absolute Pressure at Port S (A)
Pabs min ................ 0.8 bar
Pabs max ............... 30 bar

Output Operating Pressure Range

Pressure at port B

Nominal pressure ..........ccuvveeeee.. Pn250 bar
Peak pressure ........cccccvvvvvvnneee. Pmax 315 bar

Case Drain Pressure
Maximum pressure of leakage fluid (at ports L, L1), Maximum 7 psi (0.5 bar) higher than input
pressure at port S. but not higher than 30 psi (2 bar) absolute.

Direction of Flow
(StoB)

Table of values (theoretical values, without considering 1 mh and n v; values rounded)

Size 45 60
Displacement Vgmax cm? 45 60
Max. speed at Vgmax | nomax rmp 2600 2700
Max. flow atnomax | Qomax L/min 117 162
Max. power at nomax | Pomax kW 49 68
Max. torque at Vgmax Tmax Nm 179 238
Weight (without fluid) m kg 18 22

Notes: Values shown are valid for an absolute pressure of 1 bar at suction port. If the flow is reduced or
if the inlet pressure is increased the speed may be increased according to the diagram.

Determination of Size

Vg.n. n, Vg = geometric displacement [cm?] per rev.
Flow Q= — [L/min]
1000 AP = differential pressure [bar]
1.59.Vg. AP -
n = speed [rpm
Drive torque T=———— [N.m] P [rpm)
100
Mo v = volumetric efficiency
2m.Tn Q. AP
Drive power P = = [Kw] Mmh = mechanical-hydraulic efficiency

60000 600 .M,
Nt = total efficiency (Nt= Mv .Nmh)



VARI1ABLE DispLACEMENT Pump MA10VO, Series 50/52/53 éE”“’”EmR's

Ordering Code

MA10VS 0 45 DFR 52/53 R P S

Axial piston unit

Swash plate variable pump MA10VS

Modes of operation

Pump, open circuit

Size

Displacement Vgmax (cm?) 45 60

Control devices

Pressure control DR

G - Remote control DRG

Pressure and flow control, DFR
I-X X channel closed DFR1

Series

Series 52/53

Direction of rotation

clockwise R

Viewed on drive shaft

counter-clockwise L

Seals

Buna-N (NBR per DIN ISO 1629) ; P

FPM (fluorocarbon) Vv

Shaft end 45 60

SAE-splined shaft

SAE-splined shaft, smaller size (not for pumps with thru drive)

SAE-splined shaft, reinforced U-type shaft

SAE-keyed shaft

parallel with key DIN 6885




VAR1ABLE DisPLACEMENT Pump MA10VO, Series 50/52/53 ™" NAETARIS

Ordering Code

C 62 NOO

45 60
Without through drive o o NOO
With thru-drive, pump with side port only B B
Mounting flange  Shaft/coupling For the mounting of: B B
Service ports
(Pressure port B and Suction port S) 45 60
(Rear ports, UNC Mounting screws) ® ¢ 61
Port pos.
. . o * 62 |61,11,91
(Opposite side ports, UNC mounting screws) and 41
only for
° ° 11 v
) ) version
(Rear ports, metric mounting screws) :
without
_ _ 12 through
(Opposite side ports, metric mounting screws) drive
(SAE-theaded rear) B B 64
Mounting flange 45 60
SAE 2 hole d b c
I1SO 2 hole ® i A
SAE 4 hole o o D
@ = available




VARI1ABLE DispLACEMENT Pump MA10VO, Series 50/52/53 éE”“’”EmR's

Fluid

1.

Hydraulic Fluid
The MA10V open loop pump in the standard design should be used with a good quality,
petroleum based anti-wear hydraulic fluid.

Operating Viscosity Range
In order to obtain optimum effeciency we recommend that the operating viscosity by selected
from within the range.

At operating temperature
Optimum viscosity (Vopt) _ 80...170 SUS (16 / 36 mm?/ s)

Limits of viscosity range
The following values are valid for extreme operating conditions:

Vmin = 60 SUS (10 mm?/s)
for short periods at max. leakage oil temperature of 93° C

Vmax = 4600SUS (1000 mm? /s)
1400 SUS (300 mm?/s) on short term cold start

Temperature Range

tmin = -15°C; tmax = +80°C.

Filtration

In order to ensure reliable operation of the axial piston unit, the operating fluid must be

maintained to a cleanliness class of 18/14 to 1ISO4406 or NAS 1638 class 9. As a guide the fluid
cleanliness level may be achieved using a 10 micron filter.

Installation Information

The pump housing must be filled with clean hydraulic fluid prior to pump start up and remain full.
The concentricity between the prime mover drive shaft and the pump shaft 0.05mm.




VARIABLE DisPLACEMENT Pump MA10VO, Series 50/52/53 “"“ NAETARIS

DR Pressure Control B |DR Pressure Control |

rl_l_l_l_l_l_l_l_ll

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

Ll—l—l—l—l_l—

Hysteresis and pressure inn’nasn_f_\_F‘| Ports
i B Pressure port
\r\m S Suction port
! ! : L,L1 Case drain ports (L1 sealed)
=, I Lo
— | | ]
g .
LL | | |
- | | |
| | |
| | I
| | |
| | |
| | |
| | |
| I ]
[ - l TR
: Satting range P
1 | I
20 280

Operating pressure pfbar]

Control Data

Hysteresis and repetitive accuracy  Ap ................... Max. 3 bar
Size 45 60
AP Bar 6 8

Pilot oil consumption ....................... max. approx. 3 L/min



Var1aBLE DispLAcEMENT Pump MA10VO, Series 50/52/53 éENUlNEmARls

The differential pressure at the pilot valve is
set as standard to 20 bar and this results in a
pilot flow of 1,5 L/min. If another setting is
required (in the range 10-22 bar), please state
this in clear text.

DRG Pressure Control, Remote [DRG Pressure Control _
Not included

Control B with unit——"

— i ]t — —— . S s o X
Function and design as for DR | $ommmmmans Heccmecmen . :

_ _ | I.'.'I.'IZIZ.';IIZ_"?"! ; :

A pressure relief valve may be externally piped ! Pt ;
to port X for remote control purposes. It is not, | i ,__@;j_@i"; _____ 4
however, included with the DRG control. | ; : R H

| .

|

-
T ¢ - G S - G S ¢ G ¢ S e E—

_ : e Ports
Hysteresis and pressure increase /AP
B Pressure port
S Suction port
T \ L,L1 Case drain ports (L1 sealed)
| _ 1 | o X Pilot pressure port
T-_-__‘-“___"‘_'__"--——. : | q
9- : B s S
= | | |
ol__1 | ]
™ T sian | 1
—_— | T —— |
| B s et
| | |
| | 1
| | I
| | !
| | |
| | |
I L
: Setting range o
L 1 1
20 280
Operating pressure plbar]
Control Data
Hysteresis and repetitive accuracy Ap ............... max. 3 bar
Max. pressure increase
Size 45 60
AP Bar 6 8
Pilot oil consumption ..................... max. approx. 4.5 L/min



VARI1ABLE DispLAcEMENT PumP MA10VO, Series 50/52/53 GE””’”EmR's

DFR / DFR1 Pressure/Flow Control

In addition to the pressure control function,

the pump flow may be varied by means of a
differential pressure at the actuator (e.g. an
orifice).

In model DFR1 the X orifice is plugged.

Static characteristic
(at n1=1450rmp; toil-50°C)

Hysteresis and pressure increase AP
I p—
I
' N
-1 o
T [
| e r |
.C_j. | : I Rt q
I
Sl b
] N
- | T
| I |
| [
| I |
| [
| | |
| [
| | |
1 1 |
: |
} Setting range : :
| |
20 280
e

Operating pressure p[bar]

Not included
with unit

B

Ports

|DFR & DFR1 Flow Pressure Control|

—————d

X
T
fo
i__ I DFR1
I Plugged
b
.......... .I. .
........... ? |
)
I
b
L
:
* |
i
L

Pressure port

Suction port

L,L1

Case drain ports (L1 sealed)

Pilot pressure port




Var1aBLE DispLAcCEMENT Pump MA1OVO, Series 52/53 éE”“’”EmAR's

Static characteristic at variable speed

Flow control/differential pressure A p:

Adjustable between 10 and 22 bar (higher values on
request). Standard setting: 14 bar. If a different
setting is required, please state in clear text.

—_—

When port X is unloaded to tank, a zero stroke
pressure of

[Flow)0Q

p =18 . 2 bar (“stand by”) results.

[Speed) N —=

Control Data
For pressure control technical data see DR Pressure control

Max. flow deviation (hysteresis and increase) measured at drive speed n = 1450 rpm

Size 45 60
AQmax | L/min 1.8 2.5
DFR . 3-4.5L/min
Pilot oil consumption DFR ......... max. approx. 3-4.5 L/min
DFRL ..., 3L/min
Pilot oil consumption DFR1 ......... max. approx. 3 L/min



Var1ABLE DispLAcEMENT Pump MA10VO, Series 52/53 GE”“’”EMS

Mounting Dimension, Sizes 45

Pressure control DR
Version MA10VSO45DR/52R-XXC62/12N00

shaft 5
24
ANSEIZ 1-1970 294 l
et T8 a9 101-2(SAE B, 27\ale]
piteh 16,32
I 30 . 67 52.5
Frassure angle A
=0 N
2—?;&—141.»1?—23[ K-;_?j: .
El ==l 45
3Ll e Sl 5.7 | @
1 ERG e g
3 = rd
315 = o e 728%
- g [
i é T TR e — Tep :
E | 20 + II-' -.\
sf 5 [alf] ] A %{! rodel 62 AT i 3|
8 | | A1 /2= 1 NC—2B
i deep2( i
45,9 176 6 |modet 12, a-mi2—sH || | 146
213 deap?l 172
2 | a0
vigw [ model 62
4—3/8—168UNC—2B
deeplB
. modal 12, &—hA10—GH
g. B deaplB
4 $25
shaft R wigw K
25-4{SAE B-8)
ARESESE 1=1970
pitch 16,32 testh 15 w| Ve
presaurs angle, 30 2% 5 [ wime W
g e g
(=] ag
: LHEe =
TR = ©
y |
= J_ﬁJ é e |
7.5 45
-
usehil spline 465 g -
length ]
shaft L shaft F
22-4{SAE B} y
AMSEGE 1-1970 _
pitch 1632 Cteeth 13 H| Wiy
pressure angle 307 26 32
@ :? ‘2
R =i s

1/4—umc—a[ |
IER
$6AE
262
I




Var1aBLE DispLAacEMENT Pump MA10VO, Series 52/53 =N NMETARIS

Mounting Dimension, Sizes 45

DFR
Version MA10VSO45 DFR1 /52L-XXC64N00
DRG
224
150.5
98
b 24H11
2—7/8—14UNF-28B
) %@
. B Jl_i_

101 . 6h8 (-8 ose )
1/4—20UNC—28

12
189
A-A Wi, view W
-~ Port plate 64
33 shown is anticlockwiserotation 67 X
N . . .
o o I : ) For clockwise rotation, :
C\'I “l @ - /: turn port plate 1807
I
1—12N-28 | B s I5—12UN-28 N @
$17.75%" @ 24,75+ |z

|H
103
m

§_.
Xé
D)
A\

(il
e
/9,

$12.5/

7/16—20UNF—28

b



VaRr1ABLE DispLACEMENT PumP MA10VO, Series 52/53 GE”“’”EMS

Mounting Dimension, Sizes 60

DFR
Version MA10VSO60 DFR1 /53L-XXC62 /12N00
DRG
218
shaft 5 150 6
-4 i 117
AMEIBIZ 1-1970 40 |
Cteeth 14 it ; A =
pitch 12/24| T 240219
7| - E-IE '?_?Il. R T =1
pressure_angle 1[] 45, - model B2 Sl
\ g5 [15 K " 4—3/8—16LMNC—28 o R
35 A L= o D 28
B ﬁ\ " | — 1 medel 12, 4-Mi0-6H  —| | j . 3
3 — feepl s — ™ 45
K 2 i | - . L i deep i.'l\.l ; H/l\ '||
2| 2y - S0 | N (B~ AR
i|5e SiER [ (€
25 b |f ] HE NS e
19,5 = o | i
7.9 .5 R | e
Eh 4 2406 i 172
viaw W
it U Poet plate 6212 i
25_1-:-3.* B-a) shown is anticlockwiserotation i

ANSIRAT 1—1970 For clockwise rotation,
‘pinch 16,32 weath 16 tn port plate 180
pressure angle 307

.f.@ g

g AL I !
i T AN
: e
& __,-o-';’_il E_ | :J'
4 =1t 30° R S
et 5 1 i
- e
| e -
Sfe I T N
o
|
=
-
r--
wigw B
modal 63
4—1,/3—13UNC—28
deepd2 [T _}F
modal 17 4=M12=6H -
deepll 5O




Var1aBLE DispLacEMENT Pump MA10VO, Series 52/53 =N NMETARIS

Mounting Dimension, Sizes 60

DFR
Version MA10VSO60 DFR1 /53L-XXC61 /11NOO
DRG
219
1508
17
—"—':'-1 B3
o 2
_ = 248" g — E
2—7/B—14NF—2B \U O I < . W@
95 15 oy 4 1 = _ ’(lm\ll
1.5 ||r - - : ] ﬁ E g i
b L a5 &
R

101 Ghe|-de)
w—:%‘%-jm-ze
Fi4q
&
|
|
|
|
=
143
— |
%d‘
] ’—ﬂ

L3 146
45 .9 08,3 172

Port plate 8111 view W

shenen 15 anticlockwiseratation

For clockwize rotetion,

trn port plate 1807

model 61 1 rmodel G1
4—3/8—16LNC—28 4—1/2=13LNC=28B
deepl 7 deep0
madel 11, 4=MI10=6H rrodel 11, 4—p12—64
deepl7 - '*P' i'¢' 1 deapll
25 5
=+ @
B @50 | THE
166 |
=Nk
@
=
26 2. 42.9
L4 | 33|




VARIABLE DispLACEMENT Pump MA10VO, Series 52/53 GE”“’”EmR's

Mounting Dimension, Sizes 60

DFR
Version MA10VSO60 DFR1 /53L-XXD61 /11N0OO
DRG
219
150.6
117
40
o
30
2—7/8-14UNF—28 K‘;fﬁ's =
12.7_|s \[0 B = -
6 kB — == o
e L 5| 2
N o ~) | - - 2 ]
i N . .
°% W .
(= R 1 — e
g E‘ s + ‘EF
208 .3
Port plate 61,11 view W

shown is anticlockwiserotation
For clockwise rotation,
turn port plate 1807

model 61

4-3 ,zs_.%"ui?;'_%‘g 4—1,/2—13UNC—2B
deepl7 f deep20
model 11, 4—M10—6H 'E model 11, 4—M12—6H
deep20

deep17 W/
@25

Db
L O | Q
o =)
=tk | -
26.2 42.9
46 33
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