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Features

Axial piston pump MAT0VO in swashplate
design is used 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.

— Port connections to SAE or metric — Long service life

— 2 case drain ports —  Short control times

— Operating pressure 4000PS| (280 bar) — Axial and radial loading of drive shaft
possible

— (Good suction characteristics

— Wide range of controls
— Low noise level

— Through drive option for multi-circuit system
— High powerfweight ratio

— SAE & ISO mounting flanges available
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VARIABLE DispLACEMENT Pumr MA10VOAN/SO, Series 31 |

Technical Data Determination of Input Pressure
at Suction port.
1. Input Operating Pressure Range PS|
Absolute pressure at port S (A) 1.2 : s
Pabs min .................. 11.6 PSI or (0.8 Bar) \\ ‘\\‘\‘_gg-; Tis i
Pabs max ................. 435 PS| or (30 Bar) T Y T8
2 N BRNIN-174 112 £
& 10 R s
2. Output Operating Pressure Range N _11:-5 l'; 3
Pressure at port B it 5 11_‘: Loo =
Nominal pressure ........... P, 4000 PSI or (280 Bar) =-‘”1.2 048 0 ﬂ?ﬂ
Peak pressure ................ Pmax 5070 PSI or (350 Bar) i & & %
Displacement—>
3. 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.
4, Direction of Flow
(“S" inlet port to “B" pressure port)
3. Table of values (theoretical values, without considering n_, and n; values rounded)
Size 18 28 45 i 100 140
Displacement - cm? 18 28 45 i1 100 140
Max. Speed atv, .. o - rem 3000 3000 2600 2200 2000 1800
Max. flow atn Q_. Lmn 594 84 117 156 200 252
Max. power ap=4000 psi
P e ath, I KWV 287 39 55 73 93 118
Mex. Torque ep=4000ps1 | 4ty I Nm 583 125 200 316 445 623
[&p = 250 bar) grna max

Weight (without fluid) m kg 26.5 15 21 33 45 60

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

Hydraulic Formula

6. Determination of Size V, = geometric displacement cu.in. or [cm?]
Imperial Metric © per rev.

Flow Q= Mﬁ gpm M L/min Ap = differential pressure PS| or (Bar)
231 1000

n = speed [rpm]

Torque T:UH-—L\p Ib-ft ﬂ Nm n, = volumetric efficiency
2-r11|:|1:l-|"|l_|_|..1 EDI:'t'r]n_h . . i
N.,, = mechanical-hydraulic efficiency
Power P:Q-i HP Leap KW n, =total efficiency (n.=n en_ )
‘1714-nt SDO-qt

Q = Flow (gpm) or (L/min.)
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Performance Information

LPM : GPM 18 Series @ 1800 rpm HP: KW
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Performance Information - cont'd

LPM : GPM 71 Series g 1800 rpm HP! KW
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.f"-'
80 g = 40
| Bower 7l O max L~ 40
60 F s 30
40+440— E—ZI]
et P @|d mi
20 i W 11N ____1u
; - ] T | ] 0
psi 0 1000 2000 3000 4000
bar 50 100 150 200 250 280
LPM | GPM 100 Series @& 1800 rpm HP| KW
mn_-53 14['.
180130 i 120 90
1607 |
L0 - 1004 L
140 - —1 70
120- - 801—60
30 A o
1004 Powendn O imlak /,J b0 |
80150 L~ — 0
60- A 40! 3
56 A
20 r ofverlcd © min 10
5 i
. | T T i 0
psi 0 1000 2000 3000 4000
bar 50 100 150 200 250 280



Gra H@ﬂﬂﬂ@ gfﬂ VARIABLE DisPLACEMENT Pump MA10VO/N/SO, SeRiEs 31 I

Performance Information - cont'd

140 Series at 1800 rpm

_ R
e I 1 %0120
240 s e
220 - 60 '41_ ——110
Size 140 /. 140
n=1800rpm T 200- —100 T
— 50 =l
180 - P 1M0—1—90 o
o v |
10| Power @ O max 1 '
p 4 - £
120 2L
L4 20—+ 60
100 - 50
> 60 -
| . |
B o -
Bl — 4= 3
0-_ . + 2
10 4 ’m 0 min 20
20— =
Umi_| gpm 549 T 11 1,
i 1000 2000 200 4000
1 ] i ]
bar 50 160 150 200 250

Operating pressure p — HP KW

Total efficiency:
Imperial Metric
_ QeP QeP
" .74 P g s ® 600

Volumetric efficiency:
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Ordering Code

Axial piston unit

Swash plate variable pump MA1 0V

Swash plate variable pump, for industrial MAT0VS

Modes of operation

Pump, open circuit Q
Size
Displacement Vgmax (cm?) 18 28 45 7 100 | 140
Control devices
Pressure control DR
G - Remote control " . » » ’ . DRG
foeitoneio | o | ol @ | o | oot
S;ifrscLljre flow and power o ® ® ° ® s DFLR
Series
Series 31
Direction of rotation
clockwise F
Wiewed on dive shaft
counter-clockwise L
Seals
Buna-M (MBR per DIN ISC 1628) ; P
FPM {fluorocarbon) V
Shaft end 18 28 45 71 100 140
SAE-splined shaft 3147 78 1" 11447 | 112" | 1347 | S
SAE-splined shaft, reinforced (higher thru drive torques) 344" Tig" 1" 1144 * * R
SAE-splined shaft, smaller size (not for pumps with thru drive) 58" " 7i8° a 114" ' U
SAE-splined shaft, reinforced U-type shaft b : 78" . 114" 5 W
SAE-keyed shaft 314" Tig" 17 1147 | 112" | 134" | K
parallel with key DIN 6885 18ram | 22mm | 28mm | 32mm | 40mm | 45mm | P




VARIABLE DispLACEMENT Pumr MA10VOAN/SO, Series 31

Ordering Code

Thru-drive 18 28 45 71 100 140
Without threugh drive |e|o| o | o | o[ e |no|
Thru-drive pumps are only fitted with side ports
Mounting flange Shaft/coupling SAE BB A10V45 - & L ] L ] ] @ K04
82-2 (SAEA) 16-4 (SAEA) G2, GCHGCH1X - [ [ ® @ ® K01
101-2 (SAE B) 22-4 (SAE B)A10VO26 (shaft ), G3 | — L L ® @ ® K02
101-2 (SAE By 22-4 (SAE ByA10V0O26 (shaft S), G4 | — L L ® @ - K68
127-2 (SAE C) 324 (SAE C) A10YOT1 (shaft 5) - - o ® @ L Ko7
152-4 (SAE D) 44-4 (SAE D) A10V0140 (SE. S) e - - - ® | Ki7
For unlisted coupling sizes please contact Metaris
IService ports
{Pressure port B and Suction port S) 18 28 45 71 100 140
(Rear ports, UNC Mounting screws) [ L ] L ] L ® ® G1
(Opposite side ports, UNC mounting screws) & L ] L ] ® & ® 82 | port pos.
{Rear ports, metric mounting screws) - ® ® ® L @ 1 |81 1;‘1191
an
(Opposite side ports, metric mounting screws) ® ® ® ® L ® 12 | only for
{Rear ports, UNC Mounting screws) - ® - - g1 | version
— - without
(Opposite side ports, UNC mounting screws) - - - ® - - 82 | through
{(Rear ports, metric mounting screws) - - = ® - - 41 drive
(Opposite side ports, metric mounting screws) - - - ® = - 42
Mounting flange 18 28 45 71 100 440
SAE 2 hole 32500 4 4 5 5 *
ISO 2 hole a0 | 100men | 100 | 125mm | 125men | 180mm
SAE 4 hole g . ) . ¥ B D

| @ |[=available

Multiple Pumps

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 1st pump + Ordering code 2nd pump. Ordering
example: MATOVOT71DRIZTR-PSCB2K02 + MA10VO28DR/31R-PSCE2N00

2. If a gear pump is to be factory-mounted please contact Metaris support staff,
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Fluid

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

15) E%fi VARIABLE DispLACEMENT Pumr MA10VOAN/SO, Series 31

2. Operating Viscosity Range
In order to obtain optimum efficiency we recommend that the operating viscosity be 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 mms)
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

3. 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 1SO4406 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 maover drive shaft and the pump shaft 0.05mm.

Prime mover drive shaft Pump shaft

e —— e —————— ————— H}q—r------------ —

.05mm
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Installation Information - cont'd.
The installation position of the pump is optional. Fluid

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

Make sure the ports are below the oil level (L), (L1)& S

Avoid mounting above the tank whenever possible in order to maintain a

low noise level L,“-ﬂ.k__ L
- The permissible inlet height is a result of the overall pressure loss “"A" may s = H
not be greater than 32 inches (800 mm) Ty -
2. Horizontal Installation Elald
- The pumps must be install so (L) or (L1} the case drain is at the top ofthe * [_ ---j
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, "A”
may not be greater then 32 inches (800 mm).

Fluid

Below the tank position

Pipe "L", “L1" and "S" must be mounted below the oil level

10
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DR Pressure Control
The pressure control serves to maintain a

constant pressure in the hydraulic system, ™ _‘L‘:r; |
within the control range of the pump. The B w? “d
pump therefore supplies only the amount : . h e il
of hydraulic fluid required by the actuators. [_ — t :
Pressure may be smoothly set at the control
valve. A |
Statis operating curve .
at n, - 1500 rpm 125 F 51C |
Hysteresis & pressure increase 4p g ‘
4 bar |_ : ‘_1
- - *—
T S L1 L
<4
3 Ports
e}

B Pressure Port
! S Suction port
290 psi 4000 psi L L1 Case drain ports (L1 sealed)

20 bar 280 bar
Operating pei / bar—s- Response time

Dynamic response curve . 'sa(ms) 'sa (ms) 'sa (ms)

The aperating curves values taken under the Size

following conditions 725 psi/ 50 bar 3200 psi f 220 bar 4000 psi / 280 bar
28 60 30 20

Operating Conditions;  n = 1500 rpm 45 a0 40 a0

Qil temperature 120 F [/ 50C 71 100 &0 25

Pressure cut-off 5100 psi / 350bar 100 125 a0 230
140 130 110 30

Load values were taken by closing the
pressure line with a load valve .

PSI __BAR

4570 315
4350 300

3625 250
2900 200

150

1450 100

50 50

0 L | LE4

Control Data

Hysteresis and repetition accuracy Ap ................... Max. 3 bar
Max. Pressure Increase

Control time

Operating pressure—j=
=
=
&N

Control time out  Control time in

100 140

AP BAR 4 4 5] 8 10 1=

Pilot oil consumption ......................max. approx. 3 L/imin
1

0
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Unit dimensions DR
Service ports at rear; Models 61N00 and 11N0O

J VARIABLE DisPLACEMENT Pump MA10VO/NSO, Series 31 I

Size 18to 140

Mounting of pilot Mounting of pilat
valve for clockwise valve for counter clockwise

direction of rotation direction of ratation

Unit dimensions DR
Service ports at side; Models 62N00 and 12N00

Size 18t 140

| Mounting of pilot
valve for courter e ks

direction of rotation

s

Maounting of pilot
valve for clockwise

direction of ratation

A A L ! hetnc Adapler L & L1 8
18 x = 1 126 167 M6 X 15 TH6-20UNF-2B

28 74 26 121 126 179 M8 X 1.5 TM8-20UNF-2B
45 &1 a6 121 146 1689 M22 X 1.5 FA6-20UNF-2B
7 92 a6 1 160 215 M22 X 15 TE-20UNF-2B
100 e a6 121 158 285 M27 X 2 THE-20UMF-2B
140 ¥ b 120 209 202 M27 2 2 QE-18UMNF-2E

12
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DRG Pressure Control, Remote Control Notincluded — rfj‘

with unit

Size 18f0 100

Function and design as for DR

A pressure relief valve may be extemally piped to port X for
remote control purposes. Itis not, however, included with
the DRG control.

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/imin. If
another setting is required (in the range 10-22 bar), please
state this in clear text.

The remote pilot valve should be mounted no more then
78in (2 meters) from the pump.

Static charateristic
{at n1=1500 rpm; oil temp. =125°F / 51°C

Hysteresis and pressure increase AP i~
Pressure Port

T —i\{j‘j | Suction port

" “=T:~———_L _____ N i i E:]’ Case drain ports (L1 sealed)

= i _T“":“‘ | Pilot pressure port

oL I

o i S :___ I Mot Included .
| TS DRG 140 with unit — L
I b 3 |
| I | =
| ] I
I ] | 1
| I |
Lo 1 A
: Setting range ¢ 4
| L 1
20 280

Operating pressure pfbar]
Control Data
Hysteresis and repetittion accuracy Ap .........Max. 3 bar

Max. Pressure Increase

100 | 140 |

Pilot oil consumption ................max. approx. 4.5 L/min

13
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DFR/DFR1 Pressure/Flow Control

VARIABLE DisPLACEMENT Pumpr MA10VO/NSO, Series 31 I

T
] ] x
In addition to the pressure control Notincluded i ™ g5 |
function.the pump flow may be varied by with unit franss !
means of a differential pressure at the w---'--;t';--l | DFR1
actuator (e.g. an crifice). B ! | plugged
{ 1
In model DFR1 the X orifice is plugged. '_'Ji:'_:i |
2 |
A
__________________ 4
A
et 4: !
B
.............. —
L1 L

| Pressure Port

| Suction port

| Case drain ports (L1 sealed)
| Pilot pressure port

Static curve
at 1500 rpm temp 120 F/ 49C Ay —Po-trol—
\ T
1 I
1
o Lt %——t.ll——x 4
1 |
& e as
= :' —“‘—‘1'——!["—'\
e T
I Hﬁust'l'lgrangul I
290 psi 4000 psi
20bar 284 bar

Operating pressure p —»

14



DFR/DFR1 Pressure/Flow Control - cont’d

Flow Control/Differential

Static curve at variable rpm Pressure A p:

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

Flow O —»

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

p = 18 + 2 bar ("stand by") results.

Control Data
For pressure control technical data see DR Pressure control

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

AQmax | L/min 0.5 1 | 1.8 2.8 4.0 6.0

Pilot oil consumption DFR ........ max. approx. 3-4.5 L/min
Pilot oil consumption DFR1 ...... max. approx. 3 L/min

15
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Unit dimensions DFR / DFR1 / DRG
Service ports at rear; Models 61N00 and 11N0O

15 5J-’J VARIABLE DisPLACEMENT Pump MA10VO/NSO, Series 31 I

Size 28 to 140
Ad
Mounting of pilot A2 -] Mounting of pilot
valve for clockwise i -| valve for counter cloc kwise
direction of rotation ' direction of rolaticn
=

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

Size 18to 140

AT

A2 | Mounting of pilot
L valve for sounler clockeise

/
/s
ek s

direction of rotation

Maounting of pilot
valve for clockwise

direction of rotation

18 i 36 d o i i 167 121 41 12 128 TAE-20UMF-28
28 74 38 1 40 1 228 178 1 41 & 135 THB-20UMF-2B
45 a1 36 121 40 231 2448 189 Mg 40 122 140 TAG-20UMNF-26
71 92 36 121 4i) 2584 281 215 Mna 40 145 163 THE-20UMF-2B
100 95 36 121 40 328 346 286 mna 40 145 164 TNE-20UMF-2B
140 ¥ a0 5 * * 2 292 120 25 186 210 M6 - 18 UNF-2B

16
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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 from the
axial piston unit is varied so that the product
of flow and pressure remain constant.

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

"Maximum power curve
100 : |

——
=]
wn

< 50|
=
= |
E 25 M!I"I‘I‘I.!JI'I'I pm.iear curve

I .

| B | Pressure Port

0 50 100 150 200 250 300 G-“ Suction pOI"t
- 'L L1 | Case drain ports (L1 sealed)
Operating pressure plbar) -
X | Pilot pressure port

The power characteristic is factory-set, so please enter details in clear text, e.g. 20 kVW at 1450 rpm.
There are four spring arrangements used for the power valve set-up refer o the chart below.

Spring group A ..... to 1300 psi/20 bar
Spring group B ... to 2320 psif160 bar
Spring group C ..... to 3480 psi/240 bar
Springgroup D ... over 3480 psif240 bar

Control data

For pressure control technical data see DR Pressure control.
For flow control technical data see DFR control.

Start of control .......c.coo v v eevnn. Trom 80 bar

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

VARIABLE DispLACEMENT Pumpr MA10VOANSO, Series 31

17
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Unit dimensions DFLR
Service ports at rear; Models 61N00 and 11N0O

J VARIABLE DisPLACEMENT Pump MA10VO/NSO, Series 31 I

Size 28 fo 100
Mounting of pilot

valve for clockwise
derection of rotation [ o —

Mounting of pilot
walve for counter ;e kaise
direction of rotation

+_._

A2

[C=—emr=teer T ]

Ad

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

Size 180 100

Mounting of pilot Mounting of piloy
Power valve walve for counter clockwise valve for clockwise

AS A0 direction of rotation direction of ratatian

TTTEEE

=

==

18 r " ;i i g % 40 121 130 36 121 40 104 126 | 7A16-20UNF-28
28 102 25 af 109 48 228 40 121 143 36 121 41 116 135 | FM6-20UNF-2B
45 108 a0 a7 m 54 245 40 121 153 36 e 40 122 140 TME-20UNF-28
71l 1200 | 103 57 124 7o 2871 40 121 T80 36 118 40 145 163 | 7HM6-20UNF-2B
100 126 112 a7 133 1Mz 245 40 121 2449 36 119 41 146 164 | 7H6-20UNF-2B
140 = B x . ® " " * * " * = '

18
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Mounting Dimension, Sizes 28

Service ports at rear: no through drive

Models 61N00 and 11N0O
madel 11, 4-M10-6H oy
: flange C
—  —  2I-4|SAE B} A0 f
el i . 101-2{S8E B, 2—  hal
deepl8  AneB9Z 1-1970] 9.5 t : o
478 madeal 61 toath 13 53
B 20 A=3/8=16NC=-B —————==1 :
F L despl8 pitch IE,’:;
17 ] T:\'\ pressus angle
x\ | » e
11 7 \\} o o
o BYE—) = 3l @
Wl .@T% sl 3|2
s "ﬂ'_i‘@‘ ? i
- T 5| =
| = "".] el =
\h h 1A 8 T
o =
i madel 1 20
a'_gg 4=7/16—14LNC-20 ==t
68 7 deepi?d il
- model 11, 4-MI10—-84
deap?4
shaft R
22-4(5AE B)
shaft k
ANSIBAZ1=1870
pinch 16,32 tesh 13 R
prasare angle 30° 1

*, 7
\ ‘é WI | 2,5 78,63,

=
I
|
100 _BRELS
25
=
1/4-20UNC—28

@107 R8I el
1/4=20UNC—28

d22 g8
6.35 8om

23
3.7
Useful splire
| 405
g shaft P, flange A
g
- 6.3 1] 13 o wiew H
‘ |
-3

2,32

@228 (7

|N
1
¢ 10008 | e
&85 5
63.6
24 5%,
I
s

k]

10
a5

L1| | 2=ttt S5—EH
$32

19




Gra ”[@mmbr;mq@ _%TH VARIABLE DispLACEMENT PumPr MA10VO/N/SO, SerIiEs 31 l

Mounting Dimension, Sizes 28

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

shaft S " .
ange
o LR () 101=2(SAE B,2— hole)
ANSIE92 1-1970 | | 9.5 50.5 1 E
testh ]3 6.3 13 1

pitch 16,32 ' L
ar o -

pressure angle ‘ j ‘ m
@ 1

\ ¢

L
Lo
80

;_E" g; /\—f l
= M i V
(FES — T
= 1%
el > j_}/ — 0 i q ~
) 16 k- bl = |
0 j@ s -
Er Y| |\ 2-23,4—16UNF—28
(17 1] \2-e2
2-30 |- o
40
[ "I 164
244
view E rotation view F rotation
B 20 5 ?_32
: s
del 62 . _&\' =
4 3;": N o m el B9 AN 8
—3/B— = UE :
_ | VR 4—7,/16—14UNC—28 i —
18, deeplB & -
: 47 .6 58 7
model 12, 4- W10 % 1.5 - BH 24, deep24
model 12, 4-MI10x 15 - 8H
18, deepl8 g
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Mounting Dimension, Sizes 45

Service ports at rear;
no through drive, Models 61N00 and 11N0O

model 11 A—A10—6H zsqulfzsa-gl
1L reaEns ANSEZ2.1-1870
52 4 4—3/B—16LNC—20 tzeth 15 9.5 96 © 4
Al amp] B pich 16/32| §.3 i =
' pressir anglo | @174 :
e @ 146 -
-3
= T
& <k e
E Pl s o
k=) ! 3 8'
A
—
rodel 11 4-M10—6H LI 2—gh 14
deep 20 184
shaft A shaht U
shafr k 25—4:% E-B} 22—4:% E]
Wi T ANSIBEZ 1-1970 ANSBIZ 1=1870
: — pitch 1632 teath 15 ‘patch 16,32 teeth 13
Ll 2.8 3 1 pressure ongle 307 _] pressure angle 307 _I
1
0
@ 1 _— & i}_ @
5 1
8 o
d 381 S :
- ; § 200 | 4 -:Ir
i I
™ I n :_ E
I | e 275 |16 [l
45 48 40

shaft P _flange A

hAZ—EH

b 10048 3 )
[ 3:
25555 '_‘I

[ i - 222X . 5-6H

21
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Mounting Dimension, Sizes 45

J VARIABLE DisPLACEMENT Pump MA10VO/NSO, Series 31 I

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

Without considering adjustments

L .E%
-~ / LT
] =
£ .
I L | e
ki j L _silk e
; g =%
L] o
&
[ —
L1 /
IF 82
219
225
view F rotation view E rotation

| .

52 4

25

|
@_}

g
-

69.9

=

- ! + .
i
I
| [_A model 62 /
model 62 / i 4-3/8—16UNC—2B 2

o _L
| o]

4—1,/2—13UNC—28 35.7 deep18
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Mounting Dimension, Sizes 71

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

flange C/127—2{SAE C,2—

shaft 5/32-4(S8E C) s}

ANSEIZ 11970
teath 14
pitch 1224

85,3
12.7

30
prassure_andle

=

i ]
I
3l B
- n
HRES =21
[ 5]
s T 22 i]
2l {-
%5
47 .4
model 12, 8=h10-6H iwi F model 12 4-M12-6H
view E deepl’ deep2(
52.4£0.1 el 62 42 .9 model 62
240 1 A=7/16=14NC=28 4-1/2-13UNC=28
X . deep2d - deep??
1. e
D - \“'. ! 1'1
o ~ Lgllsy 1af=
53[ = I a =
HEN L
il S 81N (OO —
4—3/8—16LNC-28
shait A deap 18
shaft K I2-4(SAE C)
ANSEIN—1370
pitch 12,724 g7
teath 14 . -
85,3 pressure angle 30
wl \ =
0| a1ef] ] B
g [ ] s i
i T 1
:_E'_ e o ::._,:_.__._,, T ?
®ld = 1
s N 2
(¥ ¥]
5.5 3 g
47 4 Lisalul spline 51.6
- tength
EF
§ wieww W
&
—|.8
nd hitid
e
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Mounting Dimension, Sizes 71

rodel 11 8—M10-6H
deepl7 58 -
model 61
4—7/16—14UNC—28 |
T deepld i ¢ 205
&
] 1pos, - i
e Ty B8l
b 2 a1 = |
tr B \ !
O>E 1 4. 04
4-3/8—18LNC—28 U= b P modal 61
deepl8 === = 4—1/2—13UNC—-28B
A0 2‘@? g
E> 4 42.9 medel 11, 4=M12-8H
. deen??

MA10 Piston pump with MV 10 Vane pump fitted
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Mounting Dimension, Sizes 100

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

shall S
38=4[SAE C—C
ANSEZ2 1-1870

teath 17 12,7

itchil 2/ 34
ol I §

pressure angle

flange C
127-2[ZEA C, 231, hole)

il %4

B 127hE[ 5 )
TA16=141NC=25

|28
35
48
54
61.9
modal 62
17213028
deep 24
1,/2-13LNC—28 maodal 12, A=hdl 2=6H
deep 19 deap 19
model 12, 4=M12—6H
deep 17
shaft K shaft L/32—4({SAE C)
PR, ANSES2,1-1970
pitch1 2,/24
50 ’_ teeth 14
8 15 pressure angle 3&\\ 39.5
25—} s
EJ 5 i = N i
=] .
ﬁ!ﬂa 28 i AL !
I i
2| s 2B [
e &| [475
= B 55 4
S LsLe
g shaft P flange A
&
[
- 16
i =-§ _:...'_
‘fg? i’fr =W | =1
1= e ——
1B
| |
FANEH 25 2
&) [0
< 80 |2 i I-MZTX2—6H
-29 4
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Mounting Dimension, Sizes 140

Service ports on sides; Models 62N00 and 12N00
Service ports on rear; Models 61N00 and 11N0O

74 T
o
g Eﬂ] /_

=N,
2715

= oE—
L/
=1 ‘o
317
Shaft 8
Shaft 44 -4:(SRE D}
SAE J7dd
5 L i 30 degree pressure angle
S| = 13 splines
[[|  enopiten
36

!
2
F

58 -1 unc28
I
L\.

!
=
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Permissible Bending

J VARIABLE DisPLACEMENT Pumr MA10VO/NSO, Series 31 I

L1
L2
L3 )

m,, m,, m, Weight of pump Ibs (kg)
Sk Distance to center of gravity in (mm)
T =(m el +m,+L+m,+L)e I_‘2 Ib-ft
T =(m, e+l +m,sL+m,+L)s _1_  (Nm)

m ( 1 1 s s 3 3 I [}2 {

Size 28 45 71 100 140
Permissible bending g |-t 65 107 159 221 332
moment

Mm 88 137 216 300 450
Weight m, Ibs 33 45 73 g9 132
kg 15 21 33 45 &0
Distance to center l, in 433 an 5,91 .30 6.30
of gravity mm 110 130 150 160 160

Through Drive
Axial piston unit MA10VO can be supplied with a through drive, as shown in the ordering code on page 7 & 8,

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 with the pump are: Coupling sleeve, seals and necessary hardware.
Combination pumps

By mounting combination pumps circuits independent of each other are available for use.

1. Ifthe 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: MAT10VO71DR/31R-FSCE2K02 + MA10VO2EDR/31R-PSCE2NOO

2. If a gear pump, vane or other type pump is to be mounted in the factory as a second or third pump, please
consult the factory for available mounting information.
27
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Unit Dimensions of Combination Pumps

Purg 1 MATOY C28 AT C4S KMATOVOTT FAIC00 WA T 40
M1 M2 M3 [LES 11 M2 M3 Mg | M1 M2 M2 M4 M1 M2 M3 [ B 1 M2 M3 M4
Purnp 2
In 6.5 BOI 1374 1571 | 724 902 1472 {669 | BS54 1051 1621 1840 | 10EF 1331 1902 2098 | 1083 1378 19489 246
MATIVO18
mm | 165 204 349 399 184 229 73 424 217 187 412 482 75 a3 483 533 75 350 485 545
T in 6.5 803 1453 1567 | T.24 4.0z 1551 1665 | 854 1051 97.01 18145 | 1083 133 198 084 | 1083 1373 2028 2142
mm | 165 204 364 398 184 v} 3.4 423 217 287 432 4 275 ki) 503 532 275 340 518 LLE
In 7.24 902 163 1764 854 1051 1776 1936 | 1083 1331 2055 2193 | 10B3 1378 2102 224
MATIVOL5
i 184 229 413 448 17 67 451 484 Ta ki s 557 75 350 534 563
in BS54 10m 1906 2063 | 1083 133 .85 2343 | 1083 1378 2232 234
MATIVOTY
mm HT 287 484 514 75 33 568 585 75 350 GET BOF
in 1083 140F 2484 35S | 1083 1449 2431 2007
MATOVO100
i A 35 AN 673 7E 368 643 i1
in 1083 1449 253 2047
MATIVO1 40
i 78 368 Bd3 &S
28
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Dimensions of Through Drive Covers:

Mounting Flange for SAE A 2-holes 3.250 (82.55) pilot
Ordering code with 5/8" 9T spline coupling KO1
Crdering code with 3/4” 11T spline coupling K52

J VARIABLE DispLACEMENT Pumpr MA10VOANSO, Series 31 I

Section B.B ()
9mm_ |

llutlplillg {ﬁ -
’ WS
i | 83
il || oy [ L
b
. P
W o

L

10mm

28 204mm 47mm M10-16mm deep

45 2289mm S53mm M10-18mm deep
71 267mm G0mm M10-20mm deep
100 338mm G5mm M10-20mm deep
140 350mm 77mm M10-20mm deep

Mounting Flange for SAE B 2-hole 4”7 {101.6) pilot
Crdering code with 7/8" 13T spline coupling K 02 & K 68
Ordering code with 1" 15T spline coupling K 04

Crdering code 7/8" keyed coupling K 03
Ordering code 1" keyed coupline K 05

— 75 Section B-B @

9mm

Couplin
Mot with size 28 ] % r’f
; =
s
=
74/‘_‘_4'_ v
o
-
o
-

a1

)

ot with size 28

Lenath 1o flange of pump (1)

28 204mm 47mm M12-15mm deep
45 229mm S53mm M12-18mm deep
71 267mm G0mm 12-20mm deep
100 338mm B5mm M12-20mm deep
140 350mm 77mm WM12-20mm deep



Gra ”@[ﬁmb@ﬂéﬁi{m(@ %TH VARIABLE DisPLACEMENT Pump MA10VO/NSO, SeriEs 31 '

Mounting flange for SAE 2 hole 5" (127} pilot
Ordering code with 1 1/4” 14T spline coupling KO7

Crdering code with 1 1/4” Keyed coupling KO8

SectionB - C o L}

83579

Coupling

+0.050
+0.020

A7

051713
13)
(z)

(1)

Length to flange of pump

(2)

71 177mm 90mm 18mm 52mm M16-18mm deep
100 233mm 105mm 20mm 57mm M16-25mm deep
144 233mm 117mm 24mm B8mm M16-25mm deep

Mounting flange for SAE D 4 hole MA10V140
Ordering code K17

Section B-C | 262/665
— 5B/ 1816 0411105

pr!mg

@ a8
e oo
o 5 + +
e N =
#® e @
-] : -t
b L
! 1
cN T
-
-
051 13 - E
opasaal L
9.17 /233 agrinr __ |

Length to flange of pump
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Port connections to SAE or metric

2 case drain ports
Operating pressure 3625 psi (250 bar)
Good suction characteristics

Low noise level

Variable
pistan
Cylinder ",
black

Swash
plate

Huu:lg;'

shaft!,

Features

Axial piston pump MAT0VO in swashplate design
is used 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.

High powerfweight ratio Long service life
Short control times

Axial and radial loading of drive shaft
possible

Wide range of controls
Through drive available

SAE & 1SO mounting flanges available

Piston | [ OFR
| Contral wvalve
f‘-—‘_l _‘.:J-‘i-"\ 71 ——
L}"" |- BEa=
L b
(W A =
| L, = 1
. = S End cover
i I I L.: — -
’ " e | 2
== A %
et [ =1 \ |
:yi ol | )
I e SR T e .
; | L
HP{J"& |
™ T |
g -, "'-\.\‘
—
LIOVEDR2 /53 ?alv:__
plate

H
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VARIABLE DispLACEMENT Pumpr MA10VOANSO, Series 31

Technical Data

1. Input Operating Pressure Range
Absolute pressure at port S (A)
Pabs min .................. 11.6 PSl or (0.8 Bar)
Pabs max ................. 435 PSI or (30 Bar)

2. Output Operating Pressure Range
Pressure at port B
Nominal pressure ........... P, 3625 PSI or (250 Bar)
Peak pressure ................ Pmax 4500 PSl or (315 Bar)

3. 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.

4. Direction of Flow
(“S" inlet port to “B" pressure port)

3. Table of values (theoretical values, without considering n_, and n; values rounded)

Size 45 60
Displacement - cm’ 45 60
Max. Speed atVe | . mp 2600 2700
Max. flow atn Q.. Lmin 117 162
Max. power atn R KW 49 68
Max. torque atV ., 3. - Nm 179 238
Weight (without fluid) m kg 18 22

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

Hydraulic Formula

1. Determination of Size V, = geometric displacement cu.in. or [cm?]
Imperial Metric per rev.
Flow Q= Mgpm Vyenen, i Ap = differential pressure PS| or (Bar)
231 1000
n = speed [rpm]
Torque T= V,e Ap lo-ft V,e Ap K n, = volumetric efficiency
dernen, 0eren,

N., = mechanical-hydraulic efficiency
Qe Ap Qe Ap

e n, = total efficiency (n =n_ en_)
171401, R

Power P=
Q = Flow (gpm) or (L/min.}
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Ordering Code

Axial piston unit

Swash plate variable pump MA10WS

Modes of operation

Pump, open circuit L ]

Size

Displacement YWomax (cm?] 45 B0

Control devices

Pressure control DR

G - Remote contral DRG

Pressure and flow control, DFR
X channel plugged DFR1

Series

Series

Consult the factory for ather series 50/53 =2

Direction of rotation

clockwise R

Viewed on drive shaft
counter-clockwise L

Seals

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

FPM (fluorocarbon) v

Shaft end 45 60

SAE-splined shaft L ] L 4 S

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

SAE-splined shaft, reinforced U-type shaft - - Wi

SAE-keyed shaft ® L] K

parallel with key DIN 6885 @ ® P
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Ordering Code

J VARIABLE DispLACEMENT Pumpr MA10VOANSO, Series 31 I

45 60
Without through drive L] ® MO0
Thru-drive pump with side ports only
82-2 SAEA 164 SAEA ® ® Ko1
KOZ &
101-2 SAEB 22-4 SAE B
® [ ® | ko4
Service ports
{Pressure port B and Suction port 5) 45 60
{Rear ports, UMC Mounting screws) » & 61
Port pos.
{Opposite side ports, UNC mounting screws) [ J 2 B2 81, 11
only for
{Rear ports, metric mounting screws) L L] 11 version
without
{Opposite side ports, metric mounting screws) - - 12 th;zﬂgh
(SAE-theaded rear) L - 64
Mounting flange 45 60
SAE 2 Bolt hole & L C
SAE 4 Bolt hole - ) D
® |=available
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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.

2. Operating Viscosity Range
In order toc obtain optimum efficiency 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 = 80 SUS (10 mm?/s)
for short periods at max. leakage oil temperature of 83° C

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

3. Temperature Range
tmin = -15°C; tmax = +80°C.; tmin
4. 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 ISO4406 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 filed 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

Prime mover drive shaft Pump shaft

i I mE L

O5mm




Qo |

Installation Information - cont’d.
The installation position of the pump is optional. Fluid

(Oj[ﬂ”ﬂ][_l:]jrgjﬂﬁjj‘ufgj %TJ VARIABLE DispLACEMENT Pumr MA10VO/NSO, SeriEs 31 I

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

- Make sure the ports are below the oil level (L), (L1) & S

- Avoid mounting above the tank whenever possible in order to maintain a
low noise level

- The permissible inlet height is a result of the overall pressure loss "A” may :
not be greater than 32 inches (800 mm) S e |_|

Fluid
2. Horizontal Installation = i

- The pumps must be install so (L) or (L1) the case drain is at the top of the '
pump

- |fthe 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, "A”
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
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DR Pressure Control

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.

Hysteresis and pressure increase AP

e Ports

—_—

| Pressure Port
Suction port
| Case drain ports (L1 sealed)

[Flow 10

i
i
i
]
]
]
]
L}
]
]
]
]
]
1

Setting range

20 280

Operating pressure plbar]

Control Data

Hysteresis and repetitive accuracy Ap ................... Max. 3 bar

Max. Pressure Increase

AP | BAR | 6 | 8

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

For other controls DRG and DFR see page 13 & 14

37
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Mounting Dimension, Sizes 45

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

shaft §
2654
ANSES2 1-1970 994 Flanget
teeth 15 101=2{5AE B.2F hale)
pitch 16,432
5 67 §2.5
F'rﬁsuL!e anale
2-—?;844!.&1!—‘33[
a] =
311 3% 7
E E'ﬁ | pag
o 1
3| 2 L
i =r 4
ol
sl + [
o > |30 el 62 Bl
a8 \ A—1 /213028
deap20 7
45 5 model 12, 4=M12—6H 146
deep20 172
0 | s |
view £ Mmodel 62
4=3/B—1BLNC—2B
deepl8
i $ madel 12, 4—MID=6H
sl & deepld
Ny N
Es.g
shaft R wigw K
75—4{SAE B-B)
ANSESZ 1-1970
pitch 16,32 teeth 15 Wl F
pressure angle 30 35 [ view W
2.5
& - 3
| o ag
: : f=1
i " {'a]
; ]
=
< el =
s | = 45
[
+
length :
shaft U shaft P
22-4[SAE B) y
ANSIES2 1-1870 st H
pitch 16/32 __ teeth 13 Hi e
prassure angle 25 a2 s
§ 3

—I8

8]

G 2628,

—__-] 8 S
I
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Mounting Dimension, Sizes 45

DFR
Version MA10VS045 DFR1/562L-XXC64N00
DRG
224
150.5
99
¢ 24H11
2"?,/'3-14'."-':—23 — l& : @
9.5 TIT o '#FE
3 i gt
" :
~ & Loy - |
cR o [T i
8 § b o
= 2 ‘----...__1 | ;_
12
189
i WS, wiew W

tun port plate 180°

o Port plate 64
m | aown is enticlckwiseroation o7 x
@ SEEAS H \ o For clockwise rotation, L
8 el N S R (i }

B £ B 8 E i =
155~ 12UN-28 14—12UN-28
$17.75% d24 7579 @
e
1
&}
" |
L »
T
Q T{‘J
I | e
é s
; 73 84
o«
By
39
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Mounting Dimension, Sizes 60

DFR
Version MA10VS060 DFR1/62L-XXC62/12N00
DRG

shaft &
324
AMNSIBIZ 1-1970) "
teeth 14 x
pitch 12/24 X,
0" 2—%—ML.N=—?B 3 s -
pressure e P =] model 62 : AT
HEE a-3/8-lBNC-28 9|, A
= -'l /| deeplB =] E ;
— : T model 12, 4-MI0-6H | =S| @ H "
3§ =4 deep 7 = ¢ 3
fa T s
=5
2 5 b4 g Q L f =k = \
5| & g i B i T =
als o
146
172
Fort plate 62712
25_4?-;25[.]3_3] shown 15 anticlockwiseratation
AMNSIBIZ 1-1970 For clockwize rotation,
pitch 16,32 testh 15 wrn port plate 180
pressure angle 30°
& -
7 7.1
by =
2 G
ol e H:ﬁ'“"‘-{
/ 5
5‘?’ 72 72
X Port &
T
(o
wiew A
madel 62
4—1/2=13UNC—2B -
deep2? Il
rmodel 12, 4-h12—BH| Fot :

deep20  @50( T
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Mounting Dimension, Sizes 60

DFR
Version MA10VS0O60 DFR1/52L-XXC61/11N00O
DRG
219
150.6
17 ]
ﬂo y 63
X,
2-7/8—14UNF—2B ?‘"Ei‘i“ : 41— —{%@ | ﬁ Di-
9.5 Iﬁfi__ kt B = m }’%B}*L‘/‘a\
- z’wﬁr”__% 3/ 8
3| = X = : 3| Ayt =
s p F— - - g o
el e - @)
= B t s N o -
R 1
T“H | _i \b\ : A i
30 R SR
oo 146
45.9 208.3 T

Port plate 81711 . Sl
shown is anticlockwiserotation

For clockwise rotation,

tn port plate 180°

model 61 : 1 model &1
4-3/8-16IUNC-28 : 4=1/2=13MNC-28
deepl7 deep(
model 11, 4-M10-6H

H:@ model 11 4=M12—6H
: "q}' ! deep2(

deepl T

b2 .4
\,.
BB
5
I
??k.ﬂ

26,2 42.9

4
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Mounting Dimension, Sizes 60

DFR
Version MA10VSO60 DFR1/52L-XXC61/11N00
DRG
219
150.6
117
40
"—"1 63
30" -4
2-7/8-14UNF=28 ?;24:, B —-—,-_{E% - :)E, DY
45n i = I_/I\" 7
12.7 |15 \u - | ‘/‘ -
] A - w i
| ¥ i e o L 0\
=i =B oY [ X
" E I | R N -*I 4 -7
i + 1 !
| = m w ol | > | i
@ ——- —_——— e —— . ———— | = L — - [
z| 2 ' A ial |
‘E ] — | : : i
— _g_ 1 =
_-"_‘--—— AR | EREE A LIS -
= — |
114 5
2083 146
Port plate 61/11 MR
shown is anticlockwiseratation
For clockwise rotation,
tum port plate 1807
I'mdel 5] ! model 61
4-3/8~16UNC—28B / 4-1/2-13UNC-28
desp0
deepl? ‘
rodal 11, ARG :@ rrodel 11 4—h12—6H

despl?

s |7 e
BEEc

B | - B
2
L\ FaiN A S a ?*J
i 3
Pt | ~H
vl 42 9 |
45 33
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