HA10VSO Series
Variable Displacement Pump

Product show and brief introduction

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
— IS0 mounting flange
— Flange connections to SAE metric
— 2 casedrain 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

]
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Model Code

HA10VS (0] il DR 131 R -P E A 12 NOO
Axial piston| Type of Size Control . |Direction of Mounting |Service line| Through
unit operation | (mL/r) | device [°S7€3| rotation Seals Shaft end flange  [connections| drives
28 | pR:
Pressure (Viewed on
control shaftend) | P:
; NBR nitrl~
HA10VS: .
Variable p- Eriféure caoutchouc 5
swashp- to DIN ISO :
fite control, 1629 i Pressure
! remotely shalft seal : port B,
design, for controlled En FKM) ISO 2-hole | gyction
industrial | 5. R: port S
ta_ppllca- Pumpin 71 | DFR: 31 | Clockwise See below (SAE ports | See below
h'l""s. | |open circuits Pressure at opposite
p;rg;r;are Iflow sides
control Metric
QEQAkPa. v fixing
P 100 DFR1: FKM fluor~ thread)
prEsauie Pressure
35MPa " e caoutchouc
it e to DIN ISO
control, Anti 1629
without clockwise
orifice B:
140 | in X-line 1SO 4-hole
Shaft end
Size 28 45 71 100 140
Parallel with key DING885 P J J J J J
Splined shaft SAE S 7/18" 1" 11/4" 11/2" 1 3/4"
Splined shaft SAE (higher through drive torque) R 718" e 11/4" / /
Through drives
Size 28 45 71 100 140
Withiout through drive NOO J J J < J
ISO 100,2-hole  splined shaft 7/8 " 22-4 (SAE B) KB3 : J j
HA10VSO28(shaft SorR) “ v ¥ ¥
180 100,2-hole splined shaft 1" 25-4 (SAE B-B)
HA10VS045(shaft S or R) KB4 ! I v / /
1S0O 125,2-hole  splined shaft11/4 " 32-4 (SAEC)
HA10VSO71(shaft S or R) KBS / / v v v
150 125,2-hole splined shaft 1 1/2 " 38-4 (SAE C-C)
HA10VSO100(shaft S ) KBo 4 f : v ¥
J=available / =notavailable
1.If a second Brueninghaus pump is to be fitted at factory then the two model codes must be linked witha “+"” sign.
Model code 1st pump + Model code 2nd pump.
Ordering example:HA10VSO 100DR/31R-PPA12KBS + HA10VSO 71DFR/31R-PSA12N00
2. Ifa gearorradial piston pump is to be fitted at factory please consult us.
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Fluid,Mechanical Displacement Limiter

o Hydraulic fluid

The HA10VSO variable displacement pump is
suitable for use with mineral oil.

o Operating viscosity range

In order to obtain optimum efficiency and
service life, we recommend that the operating
viscosity(at operating temperature) be selected
from within the range

v ~operating viscosity 16...36 mm‘/s

Referred to the reservoir temperature(open circuit).

o Viscosity limits
The limiting values for viscosity are as follows:

v..=10 mm?/s

min
shortterm ata max.permissible case temp.
of 90TC.

Ve =1000 mm?/s
shortterm on cold start

@ Temperature range (see selection diagram)

t,,=-25C
t,,,=90C

o Selection diagram

o Notes on the selection of the hydraulic fluid

In order to select the correct fluid, it is necessary to know
the operating temperature in the tank (open loop) in rela-
tion to the ambient temperature.

The hydraulic fluid should be selected so thatwithin the
operating temperature range,the operating viscosity lies
within the optimum range ( v op) (see shaded section of
the selection diagram). We recommend that the higher
viscosity range should be chosenin each case.

Example:At an ambient temperature of xC the operating
temperature is 60 C.Within the operating viscosity range
( vopt;shaded area), this corresponds to viscosity ranges
VG46 or VG68;VG68 should be selected.

Important:The leakage oil (case drain oil) temperature is
influenced by pressure and pump speed and is always hi-
gherthan the tank temperature. However, at on pointin

the circuit may the temperature exceed 90C.

Ifitis not possible to comply with the above conditions b-
ecause of extreme operating parameters or high ambient
temperatures please consult us.

@ Filtration

The finer the filtration the better the cleanliness of the pr-
essure fluid and the longer the life of the axial piston unit.
To ensure the functioning of the axial piston unit a minim-
um cleanliness level of:

9to NAS 1638
18/15t0 ISO/DIS 4406 is necessary

-20 0 20 40 60 80 100 : ; o
1000 =it n 1000 if above mentioned grades cannot be maintained please
600+ T consult supplier.
n4oo N \\ \\\\ b 8
2 200> @
: SR
SA === o High-speed-version
- 60 5 \ gty \
= 40 NN NN . ) . . . . )
g : T ) = 36 The size 140 is available in an optional high speed versi-
S ] \\";\‘\ - % on.This version allows higher drive speeds at max. displ-
= 20 R R R "y acement (higher output flow) without affecting outside di-
15 eSSy 16 mensions see table on page 80.
10— = 310
=25 -10 10 30 50 70 90temperature
e : s s
b, =-25C fluid temperature range b =+30TC . : e
o Mechanical displacement limiter
Mechanical displacement limiter is possible on the nonth-
rough-drive model, NOO series but not for the model with
through-drive.
Vgmae: for sizes 28 to 140
setting range Vgmax to 50% Vgmax stepless
Vgmin: for sizes 100 and 140
setting range Vgmin to 50% Vamin stepless
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Technical Data

@ Operating pressure range-inlet

Absolute pressure at port S

Determination of inlet pressure Pas at
suction port S or reduction of displacement
forincreasing speed.

Passnin 0.08 MPa 12 !
; ~ K

P 3 MPa ' NN N No.1e g
Soorsii - B, . NN N Noas S
* ] eratin ressurerange-outie Ak o

p g p g __E \":\\\ 0.12 P
Pressure at port B E \\ ?

. 1.0 ~ 0.10 g
Nominal pressurre Py 28 MPa @ \'\ 009 &
Peak pressure Pmax 35 MPa ™ c.oa 5

0.9 :

(Pressure datato DIN 24312) 0.7 0.8 0.9 1.0 5
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 relief valve blocks mounted directly on flange
connection.
o Case drain pressure
Maximum permissible pressure of leakage fluid (at portL,L,);
Maximum 0.05 MPa higher than the inlet pressure at port S,
but no higher than 0.2 MPa absolute.
@ Direction of through flow
StoB
o Table of values (theoretical values, without taking into accout v, and m,:values rounded off)
Size 28 45 71 100 140
Displacement Vi,  mLir 28 45 71 100 140
Max.speed" atVv, .. Ny rpm 3000 2600 2200 2000 1800
Max.permitted speed (limit speed) " s 3600 3100 5600 2400 2100
with increased input pressure P, bzw.V. <V, o P t 1
Max.flow atn, Qsme L/min 84 117 156 200 252

atn.=1500 min"' L/min 42 68 107 150 210
Max.power atn, ., Py kW 39 55 73 93 118
(AP=28 MPa) atn.=1500 min’' kW 20 32 50 70 98
Max.torque (AP= 28 MPa) atV, . T Nm 125 200 316 445 623
Torque (A P=10 MPa) Vg o 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” Figine N 1200 1500 1900 2300 2800

1) These values are valid for an absolute pressure of 0.1 MPa at the suction port S.By reducing
the displacement orincreasing the input pressure the speed can be increased as shown in

application of forces

the diagram. F,
2) PJeasegconsult us for higher radial forces. ! =3
+ Fax == - meEe=ar] =
1
o Determination of displacement x12)|(><!2_‘
Voen- n, ;
Flow = o000 (L/min] V, =displacement (mL/r) per revolution
1.59-V. . AP V.. AP /\P = pressure differential (MPa)
_ 199V, - AP A n =speed(rpm)
Torque T= 1000 - .. 20 7t fa [Nm] n, =volumetric efficiency
n .. = mechanical-hydraulic efficiency
T-n 27 :T-n_ a-AP = - -
o I n, =overall efficiency (n=n,+ 1.
Powet P= 9540 60000 600 7, [kl ‘
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Installation Notes

Optional installation position.The pump housing must be
filled with fluid during commissioning and remain full wh-
enoperating. In order to attain the lowest noise level, all
connections(suction, pressure,case drain ports) must be
linked by flexble couplings to tank.

Avoid placing a check valve in the case drain line.

This may, however, be permissible in individual cases,
after consultation with us.

1. Vertical installation (shaft end upwards)

The following installation conditions must be taken into
account:

1.1.Arrangement in the reservoir

Before installation fill pump housing, keepingitina horiz-
ontal position.

a) If the minmum fluid level is equal to or above the pump
mounting face close port "L"plugged, leave ports "L," and
"S"open; L, piped and recommendation S piped (see Fig.1).
b) If the minmum fluid level is below the pump mounting
face pipe port"L," and "S" according to Fig.2.

Close port "L" with respect taking into consideration con-
ditionsin 1.2.1.

Fluid
el
[T .04

min.200 mm __D: S Fig.1

1.2. Arrangement outside the reservoir

Before installation fill the pump housing, keeping itin a
horizontal position.For mounting above resrvoir see Fig.2.
Limiting condition:

1.2.1. Minimum pump inlet pressure Papsmin=0.08 MPa
under both static and dynamic conditions.

2. Horizontal installation
The pump must be installed,so that"L" or"L," is at the top.

2.1.Arrangementin the reservoir

a) If the minimum fluid levelis above the top of the pump,
port"L.," closed,"L" and "S" should remain open, L piped
and recommendation S piped (see Fig.3)

b) If the minimum fluid level is equal to or below the top
of the pump, pipe ports "L" and possibly "S"asFig.4.;
close port"L,".

The conditions acconrding to tiem 1.2.1.

Fluid
__min,200mm
L =
i
L v

Fig.3

2.2. Installation outside the reservoir

Fill the pump housing before commissionsing.
Pipe ports "s" and the higher port"L" or"L".

a) When mounting above the reservoir, see fig.4.
Conditions accordingto 1.2.1.

Baffle

Note: Avoid mounting above reservoir wherever possible Fig.4
in order to achieve a low noise level. ]
The permissible suction height h comes from the overall
pressure loss, but may not be bigger than hmax = 800 mm
(immerdion depth himin = 200mm). b) Mounting below the reservoir
Pipe ports "L " and "S" according to Fig.5,
close port"L".
i L
S _
i Fluid )
e 5 £
E I - \ Baffl =t
= : . affle
Baffle Fig.2 L
;
Overall pressure loss AP, = AP +AP+AP,<(1-P,....,)=0.02MPa S
/\P,: Pressure loss in pipe due _ . 1
to accelerating column of fluid b= gensiyligin:)
| = pipe lenght (m)
p -l-dv It ;
AP= ——— 10°(MPa) dv/dt = rate of change Fig.5
dt in fluid velocity (m/s’)
/P, Pressure loss due to static head h =height( m)
AP= h-p -g-10"(MPa) p=density( kg/m’)
/\P3:Line losses (elbows etc.) g = gravity=8.81m/s’
81 HA10VSO...



Installation Dimensions

HA10VS028:%/31%-:%A12N00(without control valves)

Shaft P
9 90 v R 950
IS0 3019.2 63 L | B /
2 holeﬂa\nie 2 3;“"‘— . % L
; &Y | y X3
w0 = i} L 9‘;? 6h8
=|w = i o ,
?" S T ; 1 ﬂl\ “ —HH
- li D—' / \
H ™ e o |0 . o
TS Y & .
16 = = _d./-':[ |
I 2 L1
L./ a W mech.displ ment ¢ 140
46 164 i limiter $164
206 ' 83.5
Shaft S ,
Shaft 22-4; (SAE B) 7 View W
SAE J744 OCT83 i
¢!
. pressure angle 30” | ~| e S
9 il 13 teeth, @ ‘;I 7
“lm i 16/32 pitch
i e &
(s} 16 S
% o 30.2| \M10;17 deep
o
2 ||
-+
- 25.1
33.1 I
41
ViewV
&
oS ﬁﬁ
g I L\
ShaftR = 2
Shaft 22-4; (SAE B) ’
SAE J744 OCT 83 22.2 M10;17:doep
1]
™~
O pressure angle 30° ,
% 16 13 teeth
. D 16/32 pitch
@of %
St
b
useful spline length | 25 B Pressure port SAE 3/4" (Standard pressure range)
4 S Suction port SAE11/4" (Standard pressure range)
L/L, Casedrain ports M18=1.5 (L, plugged at factory)
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Installation Dimensions

HA10VS045:/31%-3x A12N00(without control valves)
Shaft P
25 bl 750
150 3019.2
2 hole flange .
i >
2 oy
2| !
o °f
' = v
'
mech.displacement - $140 -
limiter [ $184 o
935 |
Shaft S
Shaft 25-4;(SAE B-B)
SAE J744 OCT 83
i
. pressure angle30” | i
N _ 15 teeth, p 3 -
e 16/32 pitch © =y
o
o el !
g M12,20 deep
(=1
i
| 459 |
View V
i - - B
= wi
ShaftR 8 i O
Shaft 25-4;(SAE B-B) AL
SAE J744 OCT 83 M10,17 deep
262 |,
m —
o \ pressure angle 30° |
o 15 teeth,
5 | | 16-32 piteh
ID
E | —
&= 1 -
{18 B
useful spline length _29.5 B Pressure port SAE 1" (Standard pressure range)
ol S Suction port SAE 11/2"  (Standard pressure range)
459 | L/L, Case drain ports M22x1.5 (L, plugged factory)
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Installation Dimensions

HA10VSO71:%/31:%-%A12N00(without control valves)

Shaft P
1SO 3019.2
2 hole flange
\ 25
=
© e =
5| Lls
ooy B!
Ll K] B
=| = - o]
=) 8w
(2]
-
10 53 1 mech. displacement
60 217 W limiter
259 :
ShaftS
Shaft 32-4; (SAEC) 7
SAE J744 0OCTE3 — 3
View W
. pressure angle 30°
X z 14 teeth, &
T T 12/24 piten e e s
= ﬁ i @l o /
a —pre | e 7
2 | U ag
Y \'—E
i - 42.9 M12:20 dee
o 47.5
55.4
View V
25
Shaft R :
Shaft 32-4; (SAEC) 4
SAE J744 OCT 83 ,F| N B
]
w
r - pressure angle 30° | &
- i . 14 teeth, ™ . p
S| B e = 0 P 12/24 pitch 0.4 \M1iD:17dee
of o [
O 9
= t
2
2 i
é 38 useful spline length
o 51.6
—1—1 B Pressure port SAE1” (Standard pressure range)
58.7 S Suction port SAE 2" (Standard pressure range)
L/L, Casedrain ports M22x1.5 (L, plugged at factory)
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Installation Dimensions

HA10VSO100:%/31:3%- 3% A12N00(without control valves)

Shaft P
1S03019.2 T s
2 hole flange -
1.5 68
. |
1 o
2 ols
wn 3 E!
ST T
o of T
1 |1
28
- -
20
-— .
10_ , 95
e
Shaft S
Shaft 38-4;(SAE C-C)
SAE J744 OCT 83
0
a1y |
MR- !-'
=18 ks |
&~k
Z|
e |
)
S 436
=l [ 54 ]
61.9

175
- L
Il ]
_| —T|u
1M
= <
A (N
L4 S
ki 275
329

pressure angle 30° |

17 teeth,
12/24 pitch

88.9

L/L,

-

(=]
(=1
= '
IC R
| o'g i
o e i
= = & e
1
1 LA |
mech.displacement Le 180 ol
limiter 210
bl -
18
- [ -
View W View V
mech.displacement mech.displacement
limiter max. limiter min.
i Q@
) s oF A B
8 g8 O
Sy =5
2 ! o o
M12:17 deep MY4iN9 dsep
mech.displacement 118 mech.displacement
limiter min. e limiter max.
Pressure port SAE1 1/4" (High pressure range)
Suction port SAE2 1/2" (Standard pressure range)
Case drain ports M27 =2 (L, plugged at factory)
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Installation Dimensions

HA10VS0140:%/31:%-3%x A12N00(without control valves)

ShaftP
2 173
1SO 3019.2 6.4
4 holeﬁige 15 a0
= o
© -
5| g1= &
29 i Q
| f T - E
= \ i
36 -[: T
/)
‘ 21 L1 S
10 I 78 \kf mech.displacement 158.4
5 1 578 | limiter 200
3375 I 131
Shaft S
Shaft 44-4; (SAED) T
SAE J744 OCTE83 u
E{ - pressure angle 30° ,
L] 29 —-— 13 teeth,
= ==L|  8/16 pitch
g 36
(8] —{
= i
v 55
£
O - % View W View V
75 mech. displacement mech.displacement
/_, ]/_ limiter max. g-’ limiter min.
¢ & (
e raka
ol ol (1 S ~| o f R
©o 11 L/
LAY AL EPY
\ M12:17 dee | M14;19 dee
N
50.8 mech.displacement 31.8 mech. displacement
limiter min. limiter max.
B Pressure port SAE1 1/4" (High pressure range)
S Suction port SAE2 1/2" (Standard pressure range)
L/L, Casedrainport M27 =2 (L, plugged at factory)
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DR Pressure Contorl

The pressure controller serves to maintain a constant pre-
ssure in a hydraulic system within the control range of the

pump.The pump therefore supplies only the amount of hy-
draulic fluid required by the system.Pressure may be ste-
plessly set at the contorl valves.

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

hysteresis and pressure rise Ap
-——

o [ . .
! 1 1 1
1 1 1
| 1 ;
: 1 1
| I
; 1 1 i
= : 1 1
= | adjustmentrange ! !
| 1 1
! 1 1
Q. 1 1 1
2 28

Operating pressure p [MPa]

o Dynanmic operating curves

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

Conditions: n =1500 rpm
t, =50C

Main relief setat 35 MPa

Load steps were obtained by suddenly opening and closi-
ng the pressure line with a pressure relief valve as load
valve 1 m from the output flange of the pump.

35
1 I\
© 30
g = -
= Vi
= 25 !
. I
§ 20 :
» I !
7] I 4
2 15 1
o 1
24 1
= 19 i
o 1 [
T R o o o
o !/
1y
o g
Vi
L=
c .9
o o
E&
83
o 2
o 2,
v,
—
control time t
-— Rl - e

swivel outtimet., swivelintimet..

W
]
i
i
||q 1
1
i
i
H e 8
i
i

) i

e o

Ports

B Pressure port

S Suction port

L O Case drain ports (L, plugged)

@ Contorller Data
Hysteresis and repetitive accuracy /\P max. 0.3 MPa

Max.pressure rise
Size 28 45 71 100 140
AP MPa 04 06 08 1.0 1.2

Politoil requirement Max.approx 3 L/min

@ Control Times

. t.. (ms) t.. (ms) t.. (ms)
Size again 5 MPa again 22 MPa again 28 MPa
28 60 30 20
45 80 40 20
71 100 50 25
100 125 90 30
140 130 110 30

87
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Installation Dimensions

Sizes 28...100

HA10VSO:#%DR/31R-:%12N00

“3

H

Size 140

T

N —

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

adjustment screw for
pressure cut off

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

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

adjustment screw for
pressure cut off

(0
L

il

]
R S 5 V% g )
- A+ k\—lﬂf‘i
w

Size A Az

28 109 136
45 106 146
71 106 160
100 106 165
140 127 169

HA10VSO...
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DRG Pressure Controller, Remote Control

Function and equipment as for DR.

Apressure refief valve can be connected to port X for rem-
ote control applications;thisis notincluded in the items s-
upplied with the DRG control.

The standard pressure differential setting at the control v-
alve is 2 MPa. A pilot oil flow of approw. 1.5 L/min is then
used. Ifan other setting (range1-2.2 Mpa) is required ple-

ase indicate in clear text. Sizes 28...100

not included in supply

operating pressure P [MPa]

@ Static Operating Curve I-]; [x
(at n1=1500 rpm; tai=50C) |’“,_‘_'__:_,-:____:;"‘"|
R e o
1 ooy
| L
RELTRY
| = i
1 1 1
hysteresis and pressure rise /P | R T : -
ot i .
B i e
4y me T - - | : F— 1
! 1 1 _‘\ ¢ |
o I 1 | | |
o ! | I !
: | L 2 :
: |} . |
g : ] 1 I
= adjustment range ]l l
o i 1 i 3
2 : | I i
I 1
By 28 |
1

Size 140

not included in supply

@ Contorller Data l_il-"T_J

U g

----- o ——
. e ; r-'-r-'-n—!
Hysteresis /P max. 0.3 MPa ! ! W1
e b~ (L |
| . | L |
Max. pressure rise _ _ _ H ke e ] |
Size 28 45 71100 140 [ ! : O
/P MPa 04 06 08 10 12 ; e SCEER t R
Pilotoil requirement —__approx. 4.5 L/min 1 |
! I
]
)

B Pressure port

Suction port

S
Ly Ly Case drain ports(L, plugged)
X

Pilot pressure port
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Installation Dimensions

HA10VSO:%DRG/31R-3#12N00

Sizes 28...100

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

threaded connection
7/16-20UNF-2B

pressure cut off differential pressure

)

X

ﬂdiUSlmelﬂSCfBWfDF/ adjustment screw for
/

LS
4

A3
Az

Size 140
control valve installed here
control valve installed here for clockwise rotation
for anti-clockwise rotation
: B it easaure
_-/_-/_'\__¢—~_ T i X
| X \ Y 4
| ! g
=4 ) i
1 ™ —;l_‘ /1\ <
Qy
t!H L
-_"\‘\._)__/—L il
'_'_l’T'_'
] A3
Az
Size A1 Az A3 A4 As Port X
28 109 136 119 40 119 M14 x1.5;12 deep
45 106 146 129 40 134 M14 x1.5:12 deep ith ad
71 106 160 143 40 162 _Mi4x1.5:12deep( " " adaptor
100 106 165 148 40 229 M14 x1.5;12 deep
140 127 169 143 27 244 M14 x1.5:12deep without adaptor

HA10VSO...
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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 valvespool, installedin the service line. The pu-
mp flow is equal to the actual required flow by the actuator.

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

For function of pressure control see pages 87/88.

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

- . !
| |
I R B
r ~--+--{3
z i ! ! G
; L e -
o :— S =TmeTayd oo
& y adjustment range) i 8
] 1 1 o
! 1 1 <
Qe 2 28

operating pressure P [MPa}l—

o Static operating curve at variable speed

flow q.

/.q,(see table)

speed N —=

o Dynamic flow control operating curve
The operating curves are average values
measured under test conditions with the
unitmounted inside the tank.

-
o
o

35

T 30 $
= i g ko Lo 28—
= 18 [ 1 25 '02“3
£ ' ' 20
o 1 1 =
£ 50 T \ =
E l, 15 3

o [
i 10 @
%25 + T o
- IL—.._—--—-——--\ - 5 o
‘ \‘- g
T 1.8 ]

0

—= (stand by)
control time

- - - el
swivel outtimet,, swivelintimet.,

Sisa t.. (ms) t.. (ms) t.. (ms)
stand by-28 MPa 28 MPa-stand by 5 MPa-stand by

28 40 20 40

45 50 25 50

71 60 30 60

100 120 60 120

140 130 60 130

________________ Jx
H ]
ey o
not included
in supply

plugged on DFR1

B Pressure port

s Suction port
I I Case drain ports(L plugged)
X Pilot pressure port

@ Differential Pressure AP

Adjustable between 1 and 2.2 MPa

(higher valves on request).

Standard setting: 1.4 MPa . If a different setting
is required please indicate in clear text.

When port Xis unloaded to tank a "zerostroke
pressure” of P=1.8 + 0.2 MPa (stand by) results
(dependenton /AP).

@ Controller Data

Data pressure controller see page 87.
Max. Flow variation (hysteresis and increase)
measured at drive speed n=1500 rpm

Size 28 45 71 100 140
A ymss L/min 10 18 28 40 6.0

DFR pilot oil consumption max.approx. 3...4.5 L/min

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

91
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Installation Dimensions

HA10VSO:#%DFR/31R-:12N00
HA10VSO:#%DFR1/31R-:#12N00

Sizes 28...100

Control valve installed here
for anti-clockwise rotation

threaded connection
7/16-20UNF-2B

for clockwise ro

adjustment screw pressure
controller cut-off pressure

Control valve installed here

tation

adjustment screw for flow
controller differential pressure

E

X orifice plugged
i~  on DFR1

Pl (e
_t

Size 140 _ _
control valve installed here control valve installed here
for anti-clockwise rotation for clockwise rotation

adjustment screw for flow
controller differential pressure
& B adjustment screw pressure \
controller cut-off pressure -
__./—-’_'\-—ﬂ"ﬁ% \Jr']l'"l]"ll) XX orifice plugged
X | on DFR1 -
| <
[ Ty <
== )
ull oLk
-_"\‘\._)__/—L i i
____IT._,
] A3
Az

Size A1 Az As As As PortX

28 109 136 119 40 119 M14x1.5;12 deep

45 106 146 129 40 134 Mi4x1.5:12deep( un agaptor

i 106 160 143 40 162 M14 x1.5;12 deep

100 106 165 148 40 229 M14 x1.5;12deep

140 127 209 183 27 244 M14 x1.5:12deep without adaptor
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Through Drive

The HA10VSO pump can be supplied with through drive in
accordance with the type code on page 78.

The through drive version is designated by the code num-
bers (KB3-KB8&).

If on other pumps are fitted by the manufacturer,the simple
type designation is sufficient.

in this case, the delivery package comprises:

Hub fixing screws,seal and,if necessary, an adaptor flange. Permissible moment of inertia

@ Combination Pump

By building on further pumps it is possible to obtain indep- o R —
endent circuits: ‘ [

1. Ifthe combination pump consists of 2 HA10VSO and if l_[ Al m, i M,
these are to be supplied assembled then the two order c- I

odes should be linked by means of a "+"sign. L—[_ |- —

Ordering example: | | f
HA10VSO 71 DR/31 L-PPA12KB3+ i

HA10VSO 28 DR/31 L-PSA12N0O0D L
2. Ifa gear or radial piston pump is to be builton at the
factory, please consult us.

@ Maximum permissible
input and through drive torque m,,m.,m,[kg] Pump mass
I,I.,I.[Imm] distance to center of gravity
T,=(m, * L+m. « L+m, * 1) - To5 [Nm]

Ttal
Size 28 45 71 100 140
Permissible moment
ofinaitia Tw Nm 880 1370 2160 3000 4500
Permissible moment of
inertia atdynamicmass Tm Nm 88 137 216 300 450
The splitin torque between pump 1 and 2 is optional. acceleration 10g=98.1 m/s’
The max. permissible input torque T, as well as the max. K
permissible through drive torque T, may not be exceeded. Mass M, g 15 21 33 45 60
To center of gravity I, mm 110 130 150 160 160
Size 28 45 71 100 140
Max. permissible input torque at pump 1 with shaft "pP"
T Nm 137 200 439 857 1206
Max. permissible Ts Nm 137 200 439 778 1206
through-drive torque 7 = Nm 112 179 283 398 557
Size 28 45 71 100 140
Max. permissible input torque at pump 1 with shaft "8"
Tiai Nm 137 319 626 1104 1620
Max_permissime Tg Nm 160 319 492 778 1266

through-drive torque T, ~  Nm 112 179 283 398 557

Size 28 45 71 100 140

— : . — That = Max. permissible input torque atpump 1
Max. Permissible input torque at pump 1 with shaft "R To = Max. permissible through-drive torque
Tt Nm 225 400 644 - E atthrough-drive to splined shaft

Max. permissible Ta Nm 176 365 548 - -

through-drive torque T —m 112 170 283 Tokeyeashat = Max. permissible through-drive torque

. . at through-drive to keyed shaft
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Installation Dimensions

HA10VSO+HA10VSO
1/ |
\\ [ \\ {
] 118 I gl
— _ LI
A1
Az
Az
Aq
mainp.| HA10VSO 28 HA10VSO 45 HA10VSO 71 HA10VSO 100 HA10VSO 140
built-on p: At | Az | As | Aa | Av | Az | Aa| Aa| Ar | Az | Aa | Aa| Ar| Az | As| Aa| A1| Az| As| As4
HA10VSO28 | 164 | 204 |368.5| 410 | - - - | 217 | 267 |431.5| 473 | 275 | 338 |502.5| 544 | 275 | 350 | 514 | 556
HA10VS045 7 = = - | 184 | 229 | 413 | 453 | 217 | 267 | 451 | 491 | 275 | 338 | 522 | 562 | 275 | 350 | 534 | 574
HA10VSOT1 - = = = - - - | 217 | 267 | 484 | 524 | 275 | 338 | 555 | 595|275 | 350 | 567 | 609
HAt10VSO100[ - - s * - - - - - - - | 275 | 337 | 613 | 664 | 275 | 350 | 625 | 679
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Installation Dimensions Through Drives KB3 And KB4

Flange ISO 100,2-hole for built-on HA10VSO 28 (splined shaft S or R)
Order code KB3

section A-B
- 41 -
__Az '« splined coupling
22-4 (SAE B)
7/8" , 16/32DP

1= T
|

$100 050

= Az
to pump mounting flange A1

Size main pump Al Az As

28 204 19.2 14

71 267 16.5 18

100 338 17.6 18

140 350 18.2 24
Flange ISO 100,2-hole for built-on HA10VSO 45 (splined S or R)
Order code KB4

section A-B
- 45 A L459 _
\ A‘-"_‘ splined coupling

25-4 (SAE B-B)
1", 16/32 DP;15T

$ 100008

W B
10! ] g
A3
. e
to pump mounting flange A1

Size main pump A Az As
45 229 17.2 14
71 267 17.2 18
100 338 18.2 20
140 350 18.2 24
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Installation Dimensions Through Drives KBS And KB6

omitted on size 71

Flange ISO 125,2-hole for built-on HAVSO 71 (splined S or R)
Order code KB5S

section A-B

splined coupling

/ L] /

omitted on size 71 t

=
%
$ 125

10 z
=
Az
to pump mounting flange A1
Size main pump A Az As
71 267 20 18.5
100 338 20 25
140 350 21 32

32-4 (SAEC)
§ 11/4" . 12/24DP;14T

Flange ISO 125,2-hole for built-on HA10VSO 100 (splined shaft S)
Order code KB6

section A-B
5. A Aa
) g splined coupling
38-4 (SAE C-C)
& 112° , 12/24DPATT
1/
\( 0
(']
N |\\ " <
i
10 &

to pump mounting flange A1

Size mian pump

At

As As

100 338 M16: 25deep 65
140 350 M16: 32deep 77.3
HA10VSO...
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HA2FO Series Axial Piston
Fixed Displacement Pump

Product show and brief introduction

Open circuits

Sereis 6

Sizes 10...180
Nominal pressure 40MPa
Peak pressure 45MPa

Features

— Fixed displacement pump HA2FO of axial piston,bent axis design,

suitable for hydrostatic drives in open circuits

— Use in mobile and industrial applications

— Output flow is proportional to drive speed and displacement

— The drive shaft bearings are designed to give the service life

expected in these areas of operation
— High power density
— High overall efficiency

— One piece pistons with piston rings
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Model Code

HA2F O 80 16 1 R -P A B 05
Axial piston Mode of Size - Direction of Mounting Service line
unit operation (mL/r) Series | Index SR Seals Shaft end flange ports
10
12
16
(Viewed on
23 shaft end)
28
P:
32 NBR (nitrl~
HA2F: caoutchouc)
Bentaxis 45
design, 0: R: B:
fixed Pﬁmp 56 6 1 Clockwise See below 4-hole See below
displa- e 1SO 3019-2
GAnTert open circuits 63
\:
80 FKM (fluor~
0 L caoutchouc)
Counte_r-
107 clockwise
125
160
180
Shaft end
Size 10 T2 23 | 28 32 45 56 63 | 80 | 90 | 107 | 125 | 160 | 180
A J ") J J J J / J ¥ J v J J J
Spined shaft DIN 5480
rd J ) / Y v / ) J / J / Y J /
B J J J J J / J J v J / f
Parallel keyed shaft, i ’ ’
B BaRs P J J / J J / J !/ J ) J J )
Service line port”
Size 10 12 16 23 | 28 32 | 45 | 56 63 | 80 | 90 | 107 | 125 | 160 | 180
05:SAE flange portsAand B,
at side and SAE flange / / / V J J J J J J J J J J
port S rear
06:Threaded ports Aand B,
at side and SAE flange J N J / / / / / / / / / / /
potr S,rear
J=available = notavailable
1) fastening threads resp.threaded ports are metric
98
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Technical Data

@ Hydraulic fluid

The HA2FO fixed displacement pump is suitable for use with mi-
neral oil

o Viscosity range

We recommend that a viscosity (at operating temperature)for op-
timum efficiendy and service life purposes of

V... = optimum viscosity16---36mm’/s

Be chosen taken the tank temperature(open circuit) into account.

o Limits of viscosity range

The following values apply in extreme cases;

Vmin= 5mm/s
shortterm(t<3 min)at max.permitted temperature
tmax=115¢C

Vmax= 1600 mm'/s
short term(t<3 min) with cold start(P<3MPa,
n<1000rpm t..=-40T )

Note that the maximun hydraulic fluid temperature must not be e-
xceeded locally either (e.g.bearing area).The temperature in the
bearing area is-depending on pressure and speed-up to 12 K hig-
her than the average case drain temperature.

@ Setlection diagram

;40 -20 0 20 40 60 80 100

160 4 1600
1000 \§
SN
& NURNEOR £
£ 200 V%
E 100 NN
c 60 NN
T 40 B 36
%"‘ 20 Vnpt'
g e
2 10 AN i i
= VRSN
S L,
RN
5 NN
40 -25 -10 010 30 50 70 90 115
temperaturetln C
- - -— -
tmin=-40C Hydraulic fluid tmax=+115C

temperature range

o Details regarding the choice of
hydraulic fluid

The correct selection of hydraulic fluid requires knowledge of the
operating temperature in relation to the ambient temperature, in
an open circuit the tank temperature.

The hydraulic fliuid should be selected so that within the operating
temperature range, the operating viscosity lies within the optimun
range ( v opt){see shaded section of the selection diagram).We rec-
ommend that the highest possible viscosity range should be chos-
enin each case.

Example:Atan ambient temperature of XC an operating tempera-
ture of 60Cis set in the circuit. In the optimun operating viscosity
range( v opt; shaded area) this corresponds to the viscosity classes
VG 46 or VGBS, to be selected: VG 68.

Please note: The leakage fluid temperature, which is affected by
pressure and rotational spaad,is always higher than the tank te-
mperature . At no pointin the system may the temperature be hi-
gherthan 1157C.

@ Filtartion

The finer the filtration, the cleaner the fluid and the longer the se-
rvice life of the axial piston unit.

To ensure proper function of the axial piston unit, the hydraulic fl-
uid must have a cleanliness level of at least

20/18/15 according to ISO 4406.

At very high hydraulic fluid temperatures
(90°C to max.115C),a cleanliness level of at least

19/17/14 according to ISO 4406 is required.
o Operational pressure range

Inlet

Pressure at port S

The minmum inlet pressure depends on speed. The following li-
mits must not be exceeded.

Pabs min 0.08 MPa

Pabs max 3 MPa

© Minimum inlet pressure at suction port S
with increased speed
In order to avoid damage of the pump a minimum inlet pressure at

the suction port must be assured.The minimum inlet pressure is
related to the rotational speed of the fixed pump.

0.4

§ 0.3 g
2 /
a " rd
9 4 "~
3 L~
& 7
=3 0.1 1
]
=
1)

0.8 10 12 14 16 18 20
Speed n/nmax

Note:

— max. permissible speed Nnmxpem.(speed limit)
min. permissble inlet pressure at portS

— admissible values for the drive shaft seal

o Qutlet

Maximum pressure on portAor B
(pressure data according to DIN 24312)

ShaftendA,Z Shaftend B, P
Nominal pressure Pn 40 MPa 35 MPa
Peak pressure Pmax 45 MPa 40 MPa

o Direction of flow

Direction of rotation,viewed on shaftend

clockwise counter-clockwise

StoB StoA

© Symbol BA), T

A (1]

Connections

A B Service line port T‘ )

S Suction port o

T1,T2 Drain ports o
st T2
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Technical Data

o Teble of values (the oretical values, ignoring nminand nv; values rounded)

Size 10 12 16 23 28 32 45
Displacement Vo mL/r 10.3 12 16 22.9 28.1 32 45.6
Speed max Nmax'! rpm 3150 3150 3150 2500 2500 2500 2240
Nmaxfimit” rpm 6000 6000 6000 4750 4750 4750 4250
Flow max. at Nmax Qumax L/min 324 37.8 50 57 70 80 102
Power at /P=35MPa  Pumax Nm/MPa| 18.9 22 29.2 33 41 47 59.5
/\P=40MPa Pmax Nm 21.6 25 34 38 47 53 68
Torque at AP=35MPa T Nm 57 67 88 126 156 178 254
/P=40MPa T Nm 65 76 101 145 178 203 290
Filling capacity L 0.17 017 0.17 0.20 0.20 0.20 0.33
Mass(approx.) m kg 6 6 6 9.5 9.5 9.5 13.5
Size 56 63 80 90 107 125 160 180
Displacement Va mL/r 56.1 63 80.4 90 106.7 125 160.4 180
Speed max Nemax" rpm 2000 | 2000 1800 | 1800 1600 | 1600 1450 1450
Nimax fimit rpm 3750 | 3750 3350 | 3350 | 3000 | 3000 2650 2650
Flow max. at Nimax Qumax L/min 112 126 144 162 170 200 232 261
Power at /\P=35MPa Pumax Nm/MPa| 65 73.5 84 95 100 17 135 152
/AP=40MPa  Pumax Nm 75 84 96 108 114 133 155 174
Torque at AP=35MPa T Nm 312 350 445 501 594 696 893 1003
/AP=40MPa T Nm 356 400 511 572 678 795 1020 1145
Filling capacity L 0.45 0.45 0.55 0.55 0.8 0.8 1.1 1.1
Mass(approx.) m kg 18 18 23 23 32 32 45 45

1) the values shown are valid for an absolute pressure (Pavs) 0f 0.1 MPa at the suctioninlet S and when operated on mineral oil

(with a specific mass of 0,88kg/L).

2)by increase ofthe input pressure (Pabs = 0.1 MPa) the rotational speeds can be increased to the max.admissible speeds Nmaximit
(speed limits) (see diagram page 99).

o Determining the size

Flow qu= Yoo n- n,
1000
Torque T= Vo- AP
207 - Ny
- 2m +T-n av - AP
p=
Poweer 60000 6001,

[L/min]

[Nm]

[kw]

Vg = Displacement per revolution in mL/r
/P =Differential pressurein MPa

n =Speedinrpm

N = Volumetric efficiency

Mmn= Mechanical-hydraulic efficiency

n: = Overall efficiency

HA2FO...
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Installation dimensions

HA2F010/61R-3%B06
HA2F012/61R-3%B06
HA2F016/61R-3%B06

Counter-clockwise rotation:
port plate is rotated through 180°

Sizes 10,12,16
A Splined shaft DIN 5480
W25x1.25X30x18x9g

Pn=40MPa
?.5- -
1
-
= . Q| coi
= ~ .
1
6 =

Z Splined shaft DIN 5480
W20:<1.25x30x14x9g
Pnu=40MPa

B Parallel keyed shaft,
DIN 6885, ASBx7x32

Prn=35MPa
22 E1x0.2
75 =" DINS509
I}
o2t 1
2%
I‘3!'c,"
=

1) centering bore according to DIN 332 (thread according to DIN 13)

i

w

=

2

T
Ports
B{A) Service line port M22x1.5
S Suction port M33%2
T, T. Casedrainports(T, plugged) m12x1.5
R Airbleed (plugged) M8 1

Shaft ends

Sizes 10,12 Sizes10,12,16 Sizes 10,12

P Parallel keyed shaft
DIN 6885, A6 % 6x 32
Pn=35MPa

16
T E1x0.2
5.1, DIN 509

2! ! : !
= ; w©

(=] w E S~

o~

< =i e er'
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Installation dimensions

HA2F023/61R-3%B05
HA2F028/61R-3%B05
HA2F032/61R-3%B05

Counter-clockwise rotation:
port plate is rotated through 180

A Splined shaft DIN 5480

W3a0x2x30x14x9g
Pr =40 MPa
22
7.5
= 4
= 1k 'l!“
=] s
= of | @
S| S
%, =
8 -
35

Z Splined shaft DIN 5480
W25x1,25%30<18x9g
Pn=40MPa

h 35

43

B Parallel keyed shaft,
DIN 6885, AS8x 740

Pn=35MPa
22 E1=0.2
75 DIN 509

29.

33
30k6
M10 i

-
Lso .

1) centering bore according to DIN 332 (thread according to DIN 13)

View Z
60.7 AS 45+ 47.6
25 |18 T 118 B(A) 12 ii8
3 H o
= ) -5_7_2‘ + H?(\x -
o 232 ) N\ Z7, T~ L R W
& FHHS o8 Va SRS
o | L N AN SZE N N T3 " +
- afl o : - L
B Bl8 o7 o | 60 | 14|
Jidi.. NS g 4-M10;17 dee
R 8 4-9 11
T2
144 ' \
169 :
193 ‘\%
4-M8,15 deep
Ports
B(A) Service line port (high pressure series) SAE 1/2"
S Suction port (standard pressure series) SAE 3/4"
T,T. Casedrainports (T, plugged) M16x1.5
R Air bleed (plugged) M10x1
Shaft ends
Sizes 23,28,32 Sizes 23,28 Sizes 23,28,32 Sizes 23,28

P Parallel keyed shaft
DIN 6885, AS8x 740

Pn=35MPa
19
E1x0.2
[ DIN 509

[yt o

in| e . =
] o = | 2

50
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Installation dimensions

HA2F045/61R-3%B05

Counter-clockwise rotation:
port plate is rotated through 180°

w
=
w
o
= | 1
' 63.5 ;20 1 4-M10;17 deep
4-M10,17 deep
Ports
B(A) Service line port (high pressure series) SAE 3/4"
S Suction port (standard pressure series) SAE1"
T,T, Casedrainports (T, plugged) M18x1.5
R Air bleed (plugged) M12%1.5
Shaft ends
Size 45 Size 45
Z Splined shaft DIN 5480 P Parallel keyed shaft
W30 2x30x14x9g DIM 6885, AS8% 750
Pn =40 MPa Pun=35MPa
28 - 28
95 E1x0.2

$26.6

1) centering bore according to DIN 332 (thread according to DIN 13)
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Installation dimensions

HA2F056/61R-3%B05

1) centering bore according to DIN 332 (thread according to DIN 13)

N Counter-clockwise rotation:
HA2 F063 / 6 lR % B05 port plate is rotated through 180
View Z
60.3 52.4
32 |20 T1 p25 .S
10 I o
i w
% i &
o
© -
F
wn
o
b=1
2 LE"\4.M10:1T deep
| ed
b
‘\Z
4-M10,17 deep
Ports
B(A) Service line port (high pressure series) SAE 3/4"
S Suction port (standard pressure series) SAE1"
T,T. Casedrainports (T, plugged) M18%1.5
R Air bleed (plugged) M12%1.5
Shaft ends
Sizes 56,63 Size 56 Sizes 56,63 Size 56
A Splined shaft DIN 5480 Z Splined shaft DIN 5480 B Parallel keyed shaft, P Parallel keyed shaft
W35x2x30x16x9g W30x2x30x14x9g DIN 6885, AS10 <850 DIN 6885, AS8< 7 x50
Pn=40MPa Pn=235MPa Pn=35MPa Pn=35MPa
28 28 28 E1x0.2
9.5 9.5 95 DIN 509
_ L 'f
: i = E %’ 4 2| 3| St ¢
] I T 1 it = 1
s of | @ =
| & 8 , 60
=
8 ([, .35 o
40

HA2FO...
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Installation dimensions

HA2F080/61R-3%B05
HA2F090/61R-:%B05

¢ 140h6

4-M12,17 deep

Ports
B(A)
S
ity
R

165

Counter-clockwise rotation:
port plate is rotated through 180°

4-M10;17 deep

Service line port (high pressure series)
Suction port (standard pressure series)
Case drain ports (T, plugged)

SAE 1"
SAE11/4"
M18x1.5

Air bleed (plugged)

M12x1.5

Shaft ends

Sizes 80,90

A Splined shaft DIN 5480
W40x2%30% 18 x9g
Pn=40MPa

4 34.6

Size 80

Z Splined shaft DIN 5480
W35x2x30x 16 x9g
Prn=40MPa

- -
i
=12,

M12
o

Sizes 80,90
B Parallel keyed shaft,
DIN 6885,AS12 %8 %56

1) centering bore according to DIN 332 (thread according to DIN 13)

Size 80
P Parallel keyed shaft
DIN 6885, AS10<8 %56

Pn=35MPa Pn = 35 MPa
.36 E1x02 ~28 . E1x02
DIN 509 DIN 508

12’ - Q-Eb--ﬂ
s I—— - 1— : ]
=Y ol 2% — -
w0 © (Al AR w |
s, D I g 88 e
: = =i — 1

70
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Installation dimensions

HA2F0107/61R-3%B05
HA2F0125/61R-:%B05

82.8
40 |23 T
10
- 7
36.5 g N
F
© & 7 <
g A oo
£ i » NZ
= |- \ ,\WG\ -?;.e
ol DIl 18 AV
o = AY® =]
|ty & o e
B B =
RoLl12 ;
T2
213
245 ‘\Z
275 /

4-M14,19 deep |

@-M12,17 deep)

Counter-clockwise rotation:
port plate is rotated through 180

View Z

69.9

38

/S

=N

A8

N
+ =+

a

4-p17.5

20\ 4-M12;17 deep

45

1) centering bore according to DIN 332 (thread according to DIN 13)

Ports
B(A)  Service line ports (high pressure series) SAE11/4"(1")
(dimensions for size 107 in bracket) S Suction Qort (standard pressure series) SAE1 1/2"
T,T. Casedrainports(T, plugged) M18%1.5
R Air bleed (plugged) M14x1.5
Shaft ends
Sizes 107,125 Size 107 Sizes 107,125 Size 107
A Splined shaft DIN 5480 Z Splined shaft DIN 5480 B Parallel keyed shaft, P Parallel keyed shaft
W45x2X30%21%9g W40x2x30%18<9¢g DIN 6885 ,AS14X9%63 DIN 6885, AS12%8 %63
Pu=40MPa Pn =40 MPa Pn=35MPa Pn=35MPa
36 36, E1x0.2 2 e 02
12 12 S i 9.5 DIN1509
wl 2 ol w l
o T ] =1 -- o
S | L JEE 3
s © |
a 8 80
=

HA2FO...
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Installation dimensions

HA2F0160/61R-3%B05
HA2F0180/61R-3%B05

Counter-clockwise rotation:
port plate is rotated through 180

S
POE)
i 0
[
© '
= - w
s -
3 §e
'
!
4-M12;17 deep
271
L 294
4-M14,19 deep
Ports
B(A) Service line port (high pressure series) SAE 1 1/4"
S Suction port (standard pressure series) SAE1 1/2"
T,T. Casedrainports (T, plugged) M22%1.5
R Air bleed (plugged) M14x1.5
Shaft ends

Sizes 160,180
ASplined shaft DIN 5480

Size 160
A Splined shaft DIN 5480

W50:x2x30x24x9g Wa45x2x30x21%89g
Pn=40MPa Pn =40 MPa
36 36
12 1 12 | .
- 1
M | L
: I.:.i )
wh [0 i wi
= r:? : =
8
@ ; - -
1) .50 |
55

Sizes 160,180

P Parallel keyed shaft
DIN 6885, As14 <970
Pn=35MPa

1) centering bore according to DIN 332 (thread according to DIN 13)

Size 160

P Parallel keyed shaft
DIN 6885, AS14x9x70
Prn=35MPa
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Installation and Commissioning Notes

2@ General

The pump case must be completely filled up with hydraulic fluid during startup and during operation (filling the case chamber). The
pump must be started up at low speed and no load until the system has been bled completely.

If stopped for an extended period, fluid may drain out of the case through the service lines. When restarting, make sure that the case

contains sufficient fluid.

The leakage fluid inside the case chamber must be drained offto the tank through the highest case drain port. The min. suction pre-

ssure at port S must not fall bellow 0.08 MPa absolute.

@ Installation position

Optional

@ Installation below the tank

Pump below min.fluid level in the tank (standard)

Fill axial piston pump before startup via the highest case d-
rain port

Additional measures required for installation position 2 (sh-
aft facing up); with installation position 2, make sure that the
pump case is completely full before starting up.Bleed at port
R.An air pocket in the bearing area is leading to damage of
the axial piston pump.

— Recommendation: Fill up suction lines.

Runthe pump at low speed until the system is bled compl-
etely.

— Minimum immersion depth of leakage line in tank:200mm
(relative to the min. fluid level in the tank).

Installation position 2

o |nstallation above the tank
Pump above minimum fluid level in tank
— Proceed in same way as below the tank installation.

— Additional measures for installation position 1 and 2.
If stopped for an extended period, fluid may drain out of
the case chamberthrough the service lines (air enters
through the shaft seal). The bearing will therefore not be
properly lubricated when the pump is started up again.
Fill the axial piston pump before restarting via the highest
case drain port. Installation position 2: bleed at port R.

— Additional measures required for installation position 2
(shaft facing up):
In this installation position the bearings will not be properly
lubricated, even ifthere is still some fluid in the case cha-
mber. Putting a non-return valve (opening pressure 0.05 MPa)
inthe leakage line can prevent the system emptying through
the line.

— Note: min.admissible pressure at port S.

Installation position 1

Installation position 2

0.05MPa

HA2FO...
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HA2FM Series Axial Piston
Fixed Displacement Motor

Product show and brief introduction

Open and closed circuits

Series 6

Sizes 10...180
Nominal pressure 40MPa
Peak pressure 45MPa

Features

— Fixed displacement motor HA2FM of axial piston,bent axis design,
suitable for hydrostatic drives in open and closed circuits
— Use in mobile and industrial applications
— The output speed depends on the flow capacity of the pump
and the displacement of the motor
— Thetorque increases with the pressure differential between
the high and low pressure side and with increasing displacement
— Careful selection of the displacements offered,
permit sizes to be matched to practically every application
— High power density
— Compact design
— High overall efficiency
— Excellent starting torque efficiency
— Economical conception

— One piece pistons with piston rings
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Model Code

HA2F M 80 16 1 W -V A B 010
Axial piston Mode of Size : Direction of Mounting Service line
unit operation (mL/r) Series | Index otatian Seals Shaftend flange ports
10
12
16
2 (Viewed on
28 shaft end)
32
HA2F:
Bent axis 45
design, M: V. B:
fixed Mhtor 56 6 1 FKM (fluor~ See below 4-hole See below
displa- caoutchouc) IS0 3019-2
cement 63
80
W:
90 Alternating
107
125
160
180
Shaft end
Size 10 12 16 | 23 28 32 | 45 | 56 63 | 80 | 90 | 107 | 125 | 160 | 180
A J J J v J J / v J v v J J J v
Spined shaft DIN 5480
Z J J ! " o ! v o ! J ! v f ) f
B J J J / 3 o J J J
Parallel keyed shaft, y y 4 Y E ¥
RIN.Ge05 P J J / J J / J J / J / J / J /
Service line port”
Size 10 2 16 23 | 28 32 45 56 63 | 80 | 90 | 107 | 125 | 160 | 180
010:SAE flange ports ; ’ ; ;
Aand B rear ! ! ! o J J J J o Y J V v J o
020:SAE flange ports ; ?
AandBatsideopposite | /| /| | Y| Y Y| Y Y YV YT Y Y] Y
an:zqr:izgefp%%r;ﬁga”d B, ' -l w| #| & | £ i / / / / 2 1|
0407:{';?:::%9?;::‘ fod&; |l a | e | & S| 2| w| e i |w]|E]E]|

J=available = not available

1) fastening threads resp.threaded ports are metric
2) atside (sizes 10...63) or rear thread ports plugged with locking screw
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Technical Data

o Hydraulic fluid

The HA2FM fixed displacement motor is suitable for use with
mineral oil.

@ Viscosity range

We recommend that a viscosity (at operating temperature)for op-
timum efficiency and service life purposes of

V.. = optimum viscosity16---36mm’/s

Be chosen.taken the circulation temperature (closed circuit)and
tank temperature(open circuit) into account.

o Limits of viscosity range

The following values apply in extreme cases:

Vmin= 5 mm’/s
short term(t<3 min)at max.permitted temperature
tmax=115C

Ve = 1600 mm'/s
short term(t<3 min) with cold start(P <3MPa,
n<1000rpm tmn=-40C )

Note that the maximun hydraulic fluid temperature must not be e-
xceeded locally either (e.g.bearing area).The temperature in the
bearing area is-depending on pressure and speed-up to 12 K hi-

gherthanthe average case drain temperature,

@ Selection diagram

-40 -20 0 20 40 60 80 100
1600 +— ' 1600
TSN
400 NRSR
@ 200 \i% &
E 100 NN
[ = 60 \.\}‘ SUNSRS
40 AN
= 35‘
= ¥ Vopt
= 20
g ¥ —r+ 16
o =
£ 10 SANRRRR
= VAN
AR AN
NONANN
5 AN
-40 -25 -10 010 30 S50 70 90 115
temperature tin C
tmin=-40°C Hydraulic fluid tmax=+115C

temperature range

o Details regarding the choice
of hydraulic fluid

The correct choiceof pressure fluid requires knowledge of the op-
erating temperature in relation to the ambient temperature:in a cl-
osed circuit the circulation temperature.in an open circuit the tank
temperature.

The hydraulic fluid should be selected so that within the operating
temperature range.the operating viscosity lies within the optimun

range ( v opt)(see shaded section of the selection diagram) .We rec-
ommend that the highest possible viscosity range should be chos-
enineach case.

Example:At an ambient temperature of X'C an operating tempera-
ture of 60°C is set in the circuit. In the optimun operating viscosity
range( v opt; shaded area) this corresponds to the viscosity classes
VG 46 or VGBS, to be selected: VG 68.

Please note: The leakage fluid temperature, which is affected by
pressure and rotational speed,is alway higher than the circulation
temperature or tank temperature. At no point in the system may t-
he temperature be higherthan 115T.

o Filtartion

The finer the filtration, the cleaner the fluid and the longer the se-
rvice life of the axial piston unit.

To ensure proper function of the axial piston unit,the hydraulic fl-
uid must have a cleanliness level of at least
20/18/15 according to 1SO 4406.

At very high hydraulic fluid temperatures
(90C to max.115C),a cleanliness level of at least

19/17/14 according to ISO 4406 is required.
Please contact us if these cleanliness leveles cannot be achieved.

o Operational pressure range

Maximum pressure on portAor B
(pressure data according to DIN 24312)

ShaftendA, 2 Shaftend B, P

Nominal pressure P, 40 MPa 35 MPa
Peak pressure P, 45 MPa 40 MPa
summation pressure (A+B) 70 MPa 70 MPa

Please note:atthe shaftend Z and P,a nominal pressure of
Pn=31.5MPa (Pmax=35MPa) is permitted for the driven shaft
end that is subjected to transverse bending (pinions, V-belts)!

Size 56 with shaftend Z:Pn=35MPa, Pmax=40MPa

in cases of pulsating loading above 31.5MPa, we recommend the
version with splined shaft A or splined shaft Z(sizes 45)

@ Direction of flow
Direction of rotation, viewed on shaft end

clockwise counter-clockwise
Ato B Bto A

o Speedrang

No limit to minimum speed nmin. If uniform motion is required,
nmin must not be less than 50 rpm.

o Shaft sealring
Permissible pressure load

The service life of the shaft sealring is affected by the speed of
the motor and the case drain pressure.The permitted loading with
intermittent case drain preessure depends on the rotational speed
(see chart).Short-term(t<5 min) pressure spikes of up to 1 MPa
absolute are permitted.

The average permanent case drain pressure must not exceed 0.3
MPa absolute.

The pressure in the case must be equal to or greater than the ex-
ternal pressure on the shaft seal.

SN\ A
0.8 \\\\\ Sizes10, 12, 14
oA\

. \\\_\\k Slze523.l 28, 33

0.6
o \\\:\X Hewss

o (MP@) —p»

a_i

o Sizes80,90—] 5& “sizes56,63

2 04 }

AN = NS,
a i T

a Sizes180,1801—

g 0.2 |

& o

"0 1000 2000 3000 4000 5000 6000 7000 8000
speed n(rpm) —

o Temperature range

The FKM shaft seal is admissible for a housing temperature range
from -257C to +115T
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Technical Data

o Teble of values (theoretical values, ignoring nmis and n v, values rounded)

Size 10 12 16 23 28 32 45
Displacement Vo mL/r 10.3 12.0 16.0 22.9 28.1 32.0 45.6
Speed max Minax min’ 8000 8000 8000 6300 6300 6300 5600
Mimax it min’ 8800 8800 8800 6900 6900 6900 6200
Flow max. Qumax L/min 82 96 128 144 176 201 255
Torque constants T Nm/MPa| 1.64 1.9 2.5 3.6 4.45 5.09 7.25
Torque at AP=35MPa T Nm 57 67 88 126 156 178 254
AP=40MPa T Nm 65 76 100 144 178 204 290
Filling capacity L 017 0.17 0.17 0.20 0.20 0.20 0.33
Mass moment of inertia
st J kgm' 0.0004 | 0.0004 | 0.0004 | 0.0012 | 0.0012 | 0.0012 | 0.0024
Mass(approx.) kg 5.4 5.4 5.4 9.5 9.5 9.5 13.5
Size 56 63 80 90 107 125 160 180
Displacement Vo mL/r 56.1 63.0 80.4 90.0 106.7 | 125.0 | 160.4 | 180.0
Speed max Mmax min - 5000 5000 4500 4500 4000 4000 3600 3600
Nimax fimit min’ 5500 5500 5000 5000 4400 4400 4000 4000
Flow max. Qumax L/min 280 315 360 405 427 500 577 648
Torque constants T Nm/MPa| g9 10.0 12.7 17.0 19.9 25.4 28.6 31.8
Torque at /A\P=35MPa Nm 312 350 445 501 595 697 889 1001
/\P=40 MPa Nm 356 400 508 572 680 796 1016 1144
Filling capacity L 0.45 0.45 0.55 0.55 0.8 0.8 1.1 : %
Mass moment of inertia
sroniiaitoiitie J kgm' 0.0042 | 0.0042 | 0.0072 | 0.0072 | 0.0116 | 0.0116 | 0.0220 | 0.0220
Mass(approx.) kg 18 18 23 23 32 32 45 45

1) intermittent maximum speed:overspeed at discharge and over-running travel operations,t<5sec.and /\P<15MPa.

o Determining the size

Flow Qv = - Vi n - [L/min] Vg = Displacement perrevolutionin mL/r
1000 - n,
/AP =Differential pressurein MPa
v+ 1000 - n,
Speed n= q% (rpm] n =Speedinrpm
g
. = Volumetric efficiency
Torque T= Vo' AP : i [Nm]
207 Nen= Mechanical-hydraulic efficiency
S, .1 N, = Overall efficienc
Power pP= 2 m T n = qv Fs \P [kW] y
60000 600-nt
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Technical Data

@ Permissible radial and axial loading on the drive shaft
The values given are maximum values and do not apply to continuous operation

Size 10 12 16 23 28 32 45 56
Radial force max." ,Fq Fqmax N 2350 2750 3700 4300 5400 6100 8150" 9200
atdistancea ]
(from shaft collar) -~ 8 & @ mm 16 16 16 16 16 16 18 18
Axial force,max.” _ + F ax max N 320 320 320 500 500 500 630 800
Fu
*‘F{[B - Fax max N 320 320 320 500 500 500 630 800
Permissible axial force/MPa
operating pressure + Faxper/MPa N/MPa 30 30 30 52 52 52 70 87
Size 63 80 90 107 125 160 180
Radial force,max." 1Fq | Famax N 10300 11500 12900 13600 15900 18400 20600
atdistance a r j
(from shaftcollar) ~ 8 < 2 mm 18 20 20 20 20 25 25
Axial force, max.” _ __ F + Fax max N 800 1000 1000 12500 1250 1600 1600
Fa =
i F ax max N 800 1000 1000 12500 1250 1600 1600
Permissible axial force/MPa
operating pressure + Faxper/MPa N/MPa 87 106 106 129 129 167 167

1) during intermittent operation

2) permissible max.radial force with shaft end Z:Fqmax = 6500N

3) max.permissble axial force when stopped or when axial piston unit working in pressureless conditions

4) when stopped or when axial piston unit working in pressureless conditions.Higher forces are permitted when under pressure.
Please contact us.

When considering the permissible axial force, the force-transfer direction must be taken into account:

—Faxmax =increase in service life of bearings
+Faxmax = reduction in service life of bearings(avoid if at all possible)

@ Minimum inlet pressure on service line port A(B)

In order to avoid damage of the motor a minimum inlet pressure at the inlet zone must be assured.
The minimum inlet pressure is related to the rotational speed of the fixed motor,

y 103

1.0
0.8 /

0.6 7
0.4 i

02 L&
0.1 =
0 0.2 0.4 0.6 0.8 1.0
speed n/Nmax

Inlet pressure Passmin(MPa)

Please contact us if these conditions cannot be satisfied.
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Installation dimensions

HA2FM10/61W-V3%B3x%

A.B Service line ports

64.5
HA2FM12/61W-V3%B3i sk S %
oD 95
HA2FM16/61W-V3%B3x 5 -
— s
&@
| 53 S
g '$ \ V\(P OQ.-G/Q
3 ! :
) |— -,
al 5 NN
E &
18.2 —
T2 cg,
-3
Ports
A.B  Service line ports (see port plates)
T,T. Casedrainports (T, plugged) M12x1.5
Port plates
03 Threaded ports, at side 03 Threaded ports, at side and rear
-’— 5 s B1 Ad
:Ih% ‘\‘\ ol ﬁ
wnlm
A : “te|5| B DI A
:@ ¥ /, + +
130.5 J"l
] 147 34
166 166 85
M22x1.5 A.B.A B, Serviceline ports M22x1.5

Shaft ends

Sizes 10,1216

A Splined shaft DIN 5480
W25x1.25x30%18%9g
Pn =40 MPa

22

7.5

mM10'

g_‘i‘?}_s

Sizes 10,12

Z Splined shaft DIN 5480
W20 1.25<30%14x9g
Pn=40MPa

12

34

Sizes 10,12,16

B Parallel keyed shaft,
DIN 6885 ,A58<7x32
Pn=35MPa

22, E1x0.2
75 DIN 509

Sizes 10,12

P Parallel keyed shaft
DIN 6885, A6 X 6% 32
Pn=35MPa

16

E1x0.2
5 DIN 509

225
¢20k5|
M6E' |
$ 28

$24.8

1) centering bore according to DIN 332 (thread according to DIN 13)

HA2FM...
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Installation dimensions

HA2FM23/61W-V3%B 3%
HA2FM28/61W-V3%B %
HA2FM32/61W-V:5B3%

& 100h6

4-¢ 11
A B ¢
Ports
AB  Service line ports (see port plates)
T,T. Casedrainports (T, plugged) M16%1.5

Port plates
01 SAE flange ports,rear

153 |
- — -
| 173 ol

A.B Service line ports
42 MPa(6000 psi)high pressure series

SAE1/2"

02 SAE flange ports,at side

120 _

A.B Service line ports SAE1/2"
42 MPa(6000 psi)high pressure series

03 Threaded ports,at side

04 Threaded ports,at side and rear

- 144
= L. 190 o
A,B Service line ports M27 %2 ABA B, Serviceline ports M27 %2
HA2FM...
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Installation dimensions

Shaft ends

Sizes 23,28,32

A Splined shaft DIN 5480
W30x2x30x 14 x9g
Pun=40MPa

22

75

M10
I

Sizes 23,28

Z Splined shaft DIN 5480
W25:<1.25<30%18<9g
Pn =40 MPa

43

Sizes 23,28,32

B Parallel keyed shaft,
DIN 6885, AS8 <740
Pnu=35MPa

22 E1x0.2
DIN 509

1.5

)29,

33
[+ 30k6
w10 |

T_
I 50

1) centering bore according to DIN 332 (thread according to DIN 13)

Sizes 23,28

P Parallel keyed shaft
DIN 6885, ASB < 7+ 40
Pn=35MPa

19

E1x0.2
[ DIN 509

F f

28
h 25k
ma
735

HA2FM...
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Installation dimensions

HA2FM45 /6 1W-V3%B 3% 603 _
- +—t= T4

¢ 125h6

A8 i 45
Vi 150 ol K
i
P,
Yos o
G =
¢ 1
4-413.5
A B '
Ports
A.B  Serviceline ports (see port plates)
T,T. Casedrainports (T, plugged) M18%1.5

Port plates
01 SAE flange ports,rear

| ~
it
%
166
A.B Service line ports SAE 3/4"

42 MPa(6000 psi)high pressure series

02 SAE flange ports,at side

A.B Service line ports SAE 3/4"

42 MPa(6000 psi)high pressure series

04 Threaded ports,at side and rear

A B A B. Serviceline ports M33x2

Shaft ends

Size 45 Size 45

Z Splined shaft DIN 5480 P Parallel keyed shaft
W30<2x30%14x9g DIN 6885 ,AS8 <750
Pn=40 MPa Pn=35MPa

28

- -

1) centering bore according to DIN 332
(thread according to DIN 13)
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Installation dimensions

HA2FM56/61W-V:%B sk 67.5
HA2FM63/61W-V:%B:x 32 2o

T1

}125h6

A5 45-

T

2
@
\
150

g=!

NI Sass
Ports

A B Service line ports (see port plates)
T,T. Casedrainports (T, plugged) M18x1.5

Port plates
01 SAE flange ports,rear

%o 50.8, ,50.8

/

2
\\\(/ <
96

130
&leY
D~
23.8

| y 3
i
182 $19 “H-(—JL]

8-M10,
206 =

A.B Service line ports SAE 3/4"

42 MPa (6000 psi)high pressure series

17 deep

02 SAE flange ports,at side

i 7,
()
s
;‘\‘
b P o n
2] =i
L . i
BT A
o
- 5&+H|;]E;;Z
171 ]
225 8-M10, 136
17 deep
A,B Service line ports SAE 3/4"

42 MPa (6000 psi)high pressure series

04 Threaded ports,at side and rear

107

142

‘ &
N
. >;

171
195
225

A B A B, Serviceline ports

[ns]
e’
=S|
= 7
R

b=

M33x2
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Installation dimensions

Shaft ends

Sizes 56,63

ASplined shaft DIN 5480
W35x2x30%16%9g
Pn=40MPa

28
- -

o
]
Q.
s -

40

- -

Sizes 56

Z Splined shaft DIN 5480
W30x2x30<14%9g
Pn=35MPa

28

Sizes 56,63
B Parallel keyed shaft,
DIN 6885, AS10<8x50

Pn=35MPa
28, E1x0.2
95, DIN 509

ol ¢ | ™ ol
a0 ‘l 1 03
8- S @
R, X S |
=

1) centering bore according to DIN 332 (thread according to DIN 13)

Size 56

P Parallel keyed shaft
DIN 6885, AS8< 7«50
Pn=35MPa

E1x0.2
DIN 509

-

40

-

60
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Installation dimensions

HA2FMB0 /61W-V3%B 3« 78.5
HA2FM90 /61W-V3%B3x 32|20 T
10
] 8,
— 7 @%
o,._:o ™
o i} e
o &7
gl LR - C g
# T B i S "
- - RN 7,
N\ &)
= AL
29
/ / 2 : J E% i 4-$13.5
L%
T2 B
Ports
A B Service line ports (see port plates)
T,T. Casedrain ports (T, plugged) M18x1.5
Port plates
01 SAE flange ports,rear 02 SAE flange ports,at side
n B Z
3,
O
Vi B A
) ~
I~ A &, + +
5 & s I
: | BgpA
+ +
e 196 ]
20:33 84 |\ 8-M12, 257 8-M12, 160
17 deep 17 deep
A.B Service line ports SAE1” A.B Service line ports SAE1”
42 MPa(B6000 psi)high pressure series 42 MPa (6000 psi)high pressure series
Shaft ends
Sizes 80,90 Size 80 Sizes 80,90 Size 80
A Splined shaft DIN 5480 Z Splined shaft DIN 5480 B Parallel keyed shaft, P Parallel keyed shaft
W40x2x30x18x9g W35x2x30x16%9g DIN 6885,A512 X 8% 56 DIN 6885, AS10%8 %56
Pu=40MPa Pn =40 MPa Pn=35MPa Pn=35MPa
36 - 36_ E1x0.2 28 E1x0.2
12 DIN 509 DIN 509
g_é--—-j 12 9.5 !
'IT- ‘ o= D ot r
L A =1 o] q 2| ey
e =T s = ¢
s of @ < I
Qr._\‘,- 3 = 8 70 70
8 | < 40
45
1) centering bore according to DIN 332 (thread according to DIN 13)
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Installation dimensions

HA2FM107/61W-V3%B 3¢
HA2FM125/61W-V 3B _ 8238 : o

i
w
£ g
1 1
4-$17.5
|
¢ Ports
A.B  Service line ports (see port plates)
T.T. Casedrainports(T, plugged) M18x1.5
Port plates
01 SAE flange ports,rear 02 SAE flange ports,at side

(dimensions for size 107 in bracket)

AL IS

1
| d532._ LT ;
255 799 | 8-m14 ' o8
L 252 . 19 deep e 213 - | 8-M14;19 deep = -
a 285 . (8-M12:17 deep)
A,B Service line ports SAE11/4" A,B Service line ports SAE11/4" (17)
42 MPa(B6000 psi)high pressure series 42 MPa(6000 psi)high pressure series
Shaft ends
Sizes 107,125 Size 107 Sizes 107,125 Size 107
A Splined shaft DIN 5480 Z Splined shaft DIN 5480 B Parallel keyed shaft, P Parallel keyed shaft
W45x2x30x21x9g W40x2x30x18x9g DIN 6885, AS14 X963 DIN 6885, AS12X8x63
Pn=40MPa Pn =40 MPa Pn=35MPa Pn=35MPa
28
.36 38, Elx02 ST E1x0.2
12 1, 12 ] 9.5 |,  DIN509
—r——— L] T ol 1 i
I s whely 0" e  toro —r__Mn _
| egc [T T NS = = ]
= - i 15 ' :
= afl 2 80 ! ‘
3 - - 80
'y 5 - -
8l 45
50

- -

1) centering bore according to DIN 332 (thread according to DIN 13)
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Installation dimensions

HA2FM160/61W-V3xB3i

HA2FM180/61W-V3%B:x . 25 45
40 | 25 T 210
10
R20
] 4 6‘9@ R@
3 N, P
.
g g f o
" S J L 4-$17.5
oy A B
Ports
AB  Serviceline ports (see port plates)
T,T. Casedrainports(T, plugged) M22x1.5
Port plates
01 SAE flange ports,rear 02 SAE flange ports,at side
-7 194 41
G 66.7, _66.7 s
B Ll A B + A
T2 AN
E 8 1? PP A ‘:;
< MY B ﬁ:
252 $32 237 202
9 |\ 8-M14 294 8-M14
294 19 deep 19 deep
A.B Service line ports SAE11/4" A.,B Service line ports SAE11/4"
42 MPa(B6000 psi)high pressure series 42 MPa (6000 psi)high pressure series
Shaft ends
Sizes 160,180 Size 160 Sizes 160,180 Size 160
A Splined shaft DIN 5480 A Splined shaft DIN 5480 P Parallel keyed shaft P Parallel keyed shaft
W50x2x30%24x9g W45x2x30%21x9g DIN 6885,AS14x9x70 DIN 6885, AS14x9x70
Pu =40 MPa Pn=40MPa Pn=35MPa Pu=35MPa
36 36 36 36
12 12 12 12
- | : ] T_
= =1 [T E m] o= 1
5 Ll o wl =l o4 =] .| =] © o
"9. m| 2| — - — o @) wn - m o
:E I = E‘,E =11 [ =y . '2l; g = Y_? = =4
= of[ @ s >iy I
&3 8 & 20
< 90
11 50
55

1) centering bore according to DIN 332 (thread according to DIN 13)
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Installation and Commissioning Notes

@ General

The motor case must be completely filled up with hydraulic fluid during startup and during operation (filling the case chamber). The
motor must be started up at low speed and no load until the system has been bled completely.

If stopped for an extended period, fluid may drain out of the case through the service lines.When restarting, make sure that the case

contains sufficient fluid.

The leakage fluid inside the case chamber must be drained off to the tank through the highest case drain port.

@ Installation osition

Optional. With installation position “shaft to the top” use motor with bleeding port R.

@ Installation below the tank

Motor below min. fluid level in the tank (standard)

— Fill axial piston motor before startup via the highest case d-
rain port

— Runthe motor at low speed until the system is bled compl-
etely (bleed through service line port A, B if tubing is long)

— Minimum immersion depth of leakage line in tank:200mm
(relative to the min. fluid level in the tank).

— Additional measures required for installation position 2
(shaft facing up); with installation position 2, make sure
that the motor case is completely full before starting up.
Bleed at port R .

Order port R in clear text. An air pocket in the bearing area
is leading to damage of the axial piston motor.

Installation position 2

@ Installation above the tank

Motor above min. fluid level in tank
— Proceed in same way as below the tank installation

— Additional measures forinstallation position1and2:Ifs
topped for an extended period, fluid may drain out of the c-
ase chamber through the service lines (air enters through
the shaft seal). The bearing will therefore not be properly
lubricated when the motor is started up again. Fill the axial
piston motor before restarting via the highest case drain p-
ort. Installation position 2: bleed at port R. Orderport R in
clear text

— Additional measures required for installation position 2 (s-
haft facing up):
In this installation position the bearings will not be properly
lubricated, evenifthere is still some fluid in the case cham-
ber. Putting a non-return valve (opening pressure 0.05 MPa)
in the leakage line can prevent the system emptying through
the line.

Installation position 1

Installation position 2

0.05MPa
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HA Series Piston Pumps

Product show and brief introduction

HA series variable displacement piston pumps
has high efficiency, lower noise and accomplis-
hment energy-saving characteristic and so widely
used in plastic Injection machinery, pressure fo-
unding machinery, tools machinery, chemical and
lightindustry field and so on. It has two kinds of
control type, which are pressure compensator ty-
pe ( “01” type) and proportional electro-Hydrau-
lic load sensingtype(“04"type).

Model Code
HA 16 -F -R -01 -B -8 -K -32 -V
Series Geometric ; Direction Pres Adj Rang Port Shaft Design  |Back pressure,
Number |displacement Hotmting 15 Rotation Control Type Mpa Position | Extension Number | control type
B Without
16 Ci1.2116 32 ota:
01: H:1.221 withiaut
22 Pressure B:1 27 32 proportional
Fi (Viewform C1.216 None: back
Compensator Typg B:127 ressure
37. 45, ) p
- Flange Mtg ) Shaft End) _ C1.216 Axial Port | K: 32 control type
6. 0% | R: H1221 | s Keyed Shaft
70. 80 Proportional "o V:
) ' FootMtg. |Clockwise B1.27 Side Port with
90. 100. ERGrHydans C12416 proportional
120. 145 Load Sensing Typs H1.221 e hack
¥ ¥ o8 pressure
160 H 521 control type
Note:back pressure control type only use for “04” code, please contract with us for detail information.
Control Type
Control Type Graphic Symbols Performarce Characteristics Explanation
“01" ‘Pressure ;I When the system pressure increases and
o comes close to the preset cut-off pressure,
Compensator 5 .
& the pump flow decreases automatic ally
Type Q while maintaining the set pressure as it is.
5 This is an energy-saving type control which
“04" : Proportional T_-.t regulates the pump flow and load pressure
. £ 3 to be at absolute minimun necessary level to
Electro-Hydraulic g operate the actuator. Pump flow rate and cut-
Load Sensing o §. off pressure are controlled proportional to the
28 input current to the control device on the p-
Type i Pressure— ump and the input current is regurated by
©  (S—Input Currenti,—L} the specific amplifier.

HA...
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Specification

“01” Type

Size DIGBIgmBﬁG \ Operating Press MPa Speed Range r/min Approx.Mass Kg
cemen
SPmur Rated Max Max Min Flange Mtg Foot Mtg
HA16 15.8 16 21 1800 600 16.5 18.7
HA22 222 16 16 1800 600 16.5 18.7
HA37 36.9 16 21 1800 600 28.0 32.3
HA45 45.0 16 21 1800 600 28.0 323
HAS6 56.2 16 21 1800 600 35.0 39.3
HAB4 64.0 16 21 1800 600 35.0 39.3
HA70 70.0 21 21 1800 600 56.5 68.6
HAB0 80.0 21 21 1800 600 56.5 68.6
HAS0 90.0 21 21 1800 600 70.0 90.5
HA100 100.0 21 21 1800 600 70.0 90.5
HA120 120.0 21 21 1800 600 70.0 90.5
HA145 145.0 21 21 1800 600 96.0 121
HA160 160.0 21 21 1800 600 96.0 121
“04” Type
Desérifiions Model Number| pa16 | HA22 | HA37 | HA45 | HAS6 | HAG4 | HA70 | HABO | HA90 |HA100{HA120{HA145|HA16
Geometric Displacement mLir 158 | 222 | 369 45 56.2 | 640 | 70.0 | 80.0 | 90.0 | 100 120 145 160
OD;faliﬂQ Rated*’ 16 16 16 16 16 16 21 21 21 21 21 21 21
res
MPa Max*' 21 16 21 21 21 21 21 21 21 21 21 21 21
Shagt Speed Max 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800
ange
r!mi?\ Min 600 600 600 600 600 600 600 600 600 600 600 600 600
Flow adj range Limin |1-28.4| 1-40 | 1-66 | 1-81 | 1-101| 1-115[1-126 | 1-144 | 1-163 | 1-180| 1-216 | 1-261 | 1-288
pinpresrequred  mPa | 15 [ 15 [ 15 | 15 [ 20| 20 [ 10 [ 10 [ 10 [ 1.0 | 10 [ 10 [ 10
_gisecl;g‘rgg grrggljggé pres.) 0.37 0.22
o P, ms | 70 | 80 [ 120 [ 120 | 125 [ 125 | 100 [ 100 | 120 [ 120 [ 120 [ 210 | 210
Hysteresis Lessthan 3%*'
Rated Cunent ma | 900 | 700 | 740 | 740 | 790 | 790 | 820 | 820 | 920 | 920 | 920 | 920 | 920
Coll Resistance a 10
[20C (B8*F)]
Pres Adj Range MPa Refer to model number designation
& Step 80 80 50 50 55 55 150 150 150 150 150 160 160
esponse
ms L 140 90 80 80 80 80 80 80 120 120 120 180 180
Pres Hysteresis Less than 2%*'
Contral A
Pres.Adj.Range
Rated Cunent A H: 755
sreaunen " B: 770 C: 880 H: 790
Coil Resistance
[20°C (68°F)) o 10
Applicable Amplifier Model® HT-A-P/F-10
Approx Mass Flarge Mtg 32 32 38 38 45 45 725 | 725 | 885 | 885 | 88.5 |109.5(109.5
GlLbs) Foot Mtg 342 | 342 | 432 | 432 | 493 | 493 | B45 | 845 | 108 109 109 (1345|1345
1.When ever setting pressure make sure the full cut-off pre- Pres. Step Response
ssure never exceeds the maximum inte mmittent pressure. Model : b i ; Loading Volume
2 When operating the pump exceeding the rated pressure,o- : s
erating conditions are restricted.Refer to page 57 for the High Pressure Hose
Eetaliay pag HA16. HA22 [ 1.5-16MPa | 16—~1.5MPa | 54 = ame.of
3.Fordetail specifications of power amplifier,referto HT-A
-P/F-10. HAST. HMSS | 2.0-16MPa | 16—-2.5MPa | Mg Pressure Hose
X ¢ : : HAS56, HAB4 34" = 2m(5.6ft)
4.The figure mentioned in the above table are those obtained X
using HT-A-P/F-10 amplifier. HA70. HAB8O.
5.Step response depend on circuit and operating conditions. |HAS0. HA100, 3.0-16MPa 16--3.0MPa High Pressure Hose
Data showninthe table above isan example based onthe |HA120. HA145] ~° : 114"« 2m{G.6h)
Condition right. HA160
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Characteristic Curves Performance characteristics

[At Viscosity 20mm?®/s{cSt}[ISO VG 32 Qils,50C]

)
{40.8) {81.6} {122} {163} {204}
Pressure MPa {kgf/cm’} {22114}

8
{40.8) {81.6) {122} {163} {204}
Pressure MPa {kgficm} {22114}

HA 16 HA 22
N=1800 r/min rpm
100 P —— —
Volumetric Efficiency N=1800 r/min rpm
80 /t/C}.v:r_allEﬁlmenc 32 12 100 Volumetric Efficiency e
7 28 i 80 S ——— T
6o Flllaw /// 24 cto= // Flow __1 12
b 60
Input B / “% -g @ ,(vae:aIIElhmency a0 = 10 %
40 nput Power 16 +6 = // 18
o 12 g iR & Input Power 20 = 6 g
20 / 8 o L3 ‘g‘_ = 4 ncz
L~ c 10 B =
P = =i 5
— L =] wi2 o
0 s L L L J 1o 0 /u ! 1 L 0 0 £
4 8 12 16 20 4 8 12 16
{40.8} {81.8} {122} {163} (204} {40.8} {81.6} {122} {163}
Pressure MPa {kgf/cm} {»22114} Pressure MPa {kgf/cm}
HA 37 HA 45
N=1800 r/min rpm N=1800 r/min rpm
100 Volumetric Efficiency 190 Volumetric Efficiency
,/gv;lall Efficiency 4/-6:;;“ Efficiency e
80 7 T 80 80 7 40
7 ; / |
60+ Flow 60 30 60 =t . 80 +30
'[ = T = o st 2
Input Powe 40 Eq2035 ,/ 0 £ 120 35
npu = |
z S // z | s
20 8 110 9-_' _~ Input Power a0 2 110 &
=12 = =172
0 i L L L L O D - / "0 -
z 5 12 16 20 @ 4 8 12 16 20
POZ) Bhc ey Ptk a0, {40.8} (81.6) {122) (163} {204)
Pressure MPa {kgflem} {214} Pressure MPa {kgf/cm} {22114}
HA 56 HA 64
MN=1800 r/min rpm N=1800 r/min rpm
100 —— 100 —
-Eff!:al::p;ﬁg;'c —— Volumetric Efficiency [
L
" Over: = Overall
80 ety 8o V Efficiency
60 / 120 &0 60 / Flow 120 60
Flow
100 100
c 2 c =
80 E +40 > /’ 80 E +a0 =
=] 60 3 g Input Power e 60 35 2
Inpmpomy/ B /‘/ o
e 0 =lxpa - 0 =lxpa
] 20 5 ] 20 T 5
— ke o o o
0 | 1 i i 0 0 = 0 L | 1 1 0 0 =
4 12 16 20 4 12 16 20

HA...
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Characteristic Curves Performance characteristics [At Viscosity 20mm*/s{cSt}[ISO VG32 Qils,50C]

HA 70 HA 80
i N=1800 r/min rpm
e N=1800 r/min rpm E“,’f',‘;',’;ﬁ‘c::__J’-—l———-
m— Overall Efficiency
COverall Efficien ___1—————. 80 ] 160
80 /fﬂ-ulumamcz y— 140 L
IL | 60 |-L Flow 140
60 Flow 120
i // 120 80 >
80
A [ 2 el £ leo T
= E Lyg = 100 E @
= =) 2 " = a0 3
/ B /InputPower = o
e Ingut Powef | = 20 O o -
o =
L i i i i 0D £ 1 1 | L 1 =
0 5 10 15 20 25 o 5 20 25 0
{51} {102} {153} {204} ;{255} {102}y {51} {153} {204} (255}
EIRBSUR SEmgighnny) Pressure MPa {kgficm}
HA 90 HA 100
N=1800 r/min rpm N=1800 r/min rpm
100 Unl_umetrrc__.—AE 100 Volumetric =
80 Effigiency Overall Efficienc 30 ,Effimency (Overall Efficiency
60 60
170
L Flow - Flow
——— — 160 80 § 180 80 3
E A £ i c =
E // 150 g 60 ag; i 160 _E 60 g
- ~ 140
| Input Power—~" 140 > 40 & | Input Power L= = 40 &
° 5 ° 5
= 20 2 = 20 2
'// * g = . "c_:L
. 5 10 15 20 25 ¢ 3 5 10 15 20 25 2
(51} {102} {153} {204} {255} {51} {102} {153} {204} {255}
Pressure MPa {kgflecm'} Pressure MPa {kgficm'}
HA 120 HA 145
N=1800 r/min rpm N=1800 r/min rpm
100 anumstr]c—-——% 100 Volumﬁtr;",—-ﬂﬁl!iﬁ
Effi Overall EFF - Effici erall Efficiency
80 }mency era Icienc 80 Efﬁfu.e ne
50_ 60
» Flow P
220 80 260
N —
= g | Flow e 120;
200 = [0 ¥ 250 £ z
B = £ =
— 3 = B L—) Erso o
_ Input Power = 1o ; 40 nc: /“ 240 < g
5 Ly 3 L 20 2
B | L I i i = 0 g‘ - //‘ o §
" B B A5 U 25 0% 90 15 20 25 ° =
B} £102%: {153} 204) 1255} {51} {102} (153) {204} (255)
Pressure MPa {kgf/cm’} Pressure MPa {kgficm'}
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Characteristic Curves Performance characteristics [At Viscosity 20mm?*/s{cSt}[ISO VG32 Oils,50C]

HA 160
N=1800 r/min rpm
100 T
L Volumetric e Efiiciendy
80 Eﬂ-cmncy
60
290
280
| Flow & 120 =
2700 £ e
i // g Eleo ¢
= [=]
i nput Pougs—" | Z a0 &
-~ s 2
— = 3
ol— : : . " o =

5 10 15 20 25
{51} {102} {153} {204} {255}

Pressure MPa {kgf/cm}

Characteristic Curves Full Cut-off Pres.vs.Input Current( “04” Type)

HA16/HA22/HA37 /HA45/HAS6 /HA64 HA70/HA80/HA90/HA100/HA120/HA145/HA160
o PSI MPa @ PSI MPa
§ 3000 21 /:h— E 3500 24
o 2500 20 ) 3000F 20 ra
o 20001 16 — 1. a 2500- 6 'H,
S 1s500F 12 Z 5 20000 B
S 1o00f- @ . S = 5 15001 P 4
© ool 4 L —— B O 1000 >
= et = 4
= o] 5 500 " g
[ ot w L
Sl s BESSnUN] gty 0 200 400 600 800 1000
Input Current mA Input Current mA
Note:Pressure adjustment range “H” is not available for HA22

Characteristic Curves output Flow Vs.Input Current ( “04” Type)

HA 16 HA 22
U.S.GPM L/min N=1800 r/min U.S.GPM L/min
32
ar " N=1800 r/min
- ¥ g 10} 40
| 24 =
% / > 8F 30 /-
o L o E f
w L gk
— 4L 16 4 — " 20
2 / 2 [ 7
S T % 5 ® G
O 2L 8 // (e} 3l 10
.. A =
0 P 0 =]
0 200 400 600 800 1000 0 0% N0 e 990
Input Current mA Input Current mA
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Characteristic CurvesOutput Flow Vs.Input Current ( “04” Type)

Input Current mA

Input Current mA

HA 37 HA 45
U.S.GPM L/min N=1800 r/min U.S.GPM  L/min N=1800 r/min
18 70 25~ 100
16 80
14 201 80 V4
z 12} 2 4 z o /
2 o 15f 7/
o 10} 40 w
- A -—
3 8f 30 4.4 S 10f 40 7
g °[ 20 "4 g 20 e
- 5 B
T 10 / |
2| 7 0
a 0 200 400 600 800
0 200 400 600 800
Input Current mA Input Current mA
HA 56 HA 64
U.S.GPM_Limin N=1800 r/min us Qe Simin N=1800 r/min
110 120
100 = 7
251 Y4 25} V4
7 100
80 /
= 20 /| = 20 80
2 60 / i yl
'8 = [T =
= 15 ’}“ = 15 B0 ’//
o [= E|
S 10f 40 )7/ S 10 40 /-
o o y, 4
5- 20 / 5- 20 ,//
A yZ
0 0 F
0 200 400 600 800 900 0 200 400 600 800 900
Input Current mA Input Current mA
HA 70 HA 80
U.S.GPM L/min N=1800 r/min ;
140 U.8.GPM L/min N=1800 r/min
351 401 150
- //-
30+ 120 // s0f 120
3 ‘ Al /
L 20f / - 90
& 80 4 3 20t
3 7 g 20 P
£ S | 60 4
o 10 o / 7
40 4
10} A
5 30 v
0 200 400 600 800 1000 -
£ [i] 200 400 600 800 1000
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Characteristic Curves Output Flow Vs.Input Current ( “04” Type)

HA 90 HA 100
U.S.GPM L/min N=1800 r/min U.SGPM L/min N=1800 r/min
50, 200 50, 200
Vi
40l-160 40160 /
= 3
o o /
i 30120 i 30120 /
5 5
£ 2o} 80 y, / £ Lok 80 ?//
=] [ = 2 4
o /// o /]
10 40 / 10 40
0 Prs 0 v
0 200 400 600 800 1000 0 200 400 600 800 1000
Input Current mA Input Current mA
HA 120 HA 145
U.S.GPM Li/min N=1800 r/min
L/min L 3 75 280
70r 240 N=1800 r/min 70 =
240 /.
60-200 /] 60 ‘/
50 / 200
U.STPM| 160 s soF
T 40k ™ 160 v
- 120 o 40 /
2 30- /( 2 120 74
5 i S 30+ 74
o 2o %9 4 I
10l 40 20 80 /
0 10~ 40 4
0 200 400 600 800 1000
Input Current mA o 0 200 400 600 800 1000
Input Current mA
HA 160
U.SGPM Limin N=1800 r/min
85~ 320
80 =
280 /
70 /
240 /:
60 -
2 200 4
T 501
- Ay
3 4o 160 7
5
O 3pL 120
20~ 80 /
= 40
0 200 400 600 800 1000
Input Current mA
HA... 62




“01” Installation Dimensions

Axial Port Type

Discharge Port
19 Dia

HA16-F-R-01-:%-K (Flange Mtg)
HA22-F-R-01-:%-K
_Fully Extended 219_44.5
59 |65 - Filing Port*'
Lock Nut 517 Hex ...26 .5.“. (17 Hex Head Plug |
Pressure addition. ! i :
Flow Adj.Screw 8.4 06 Screw, 17 Hex 2 Drain Port Rc3/8
S17Hex, '« °g
[}
DEC Cine S|q
o N g o
I e - ]
= ol ond o
i el , T
] :! I 1w i
Rid
N M10 Thd
. 222 17 Deep
Suction Port .
19Dia | es5 | 8 Places

*1, Install the pump so that the "Filling Port"is at the top.

Side Port Type

HA16-F-R-01-3%-S
HA22-F-R-01-3%-S

M10 Thd.17 Deep

4 Places(Both Sides)

Discharge Port19 Dia

Resr Side
Suction Port 19 Dia

Fully Extended 219 445

109

Surface of
Suction Port

i
'~ Surface of

Discharge Port

- T8 e

476

®Forotherdimensions,referto"Axial Port Type".

725
- *
180

-

12 Dia. Through
24 Dia. Sportface
4 Places

725 |

-

@Forother dimensions,refer to"Flange Mtg".
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“01” Installation Dimensions

Axial Port Type

HA45.F-R.01- % K (Flange Mtg)

Lock Nut S17 Hex
\ Fully Extended 247 59

Filling Port*'
77 |, 9.57 [17 Hex.Head Plug ]
Pressure addition. 30 _
Flow Adj.Screw-, 13 19 Screw 517 Hex |~— Drain Port Rc1/2
S17 Hex \ )
DEC N : 7 I -
= ﬂ: AR ol 2] 220
8 _l I o I R s
g - - 3 &) e
o™ o §
Sudtion Port 72 M10 Thd 19 Deep 195
32 Dia 8 Places
Discharge Port

32 Dia
* 1, Install the pump so thatthe "Filling Port"is at the top.

Side Port Type

HA37-F-R-01-3%-S-K
HA45-F-R-01-3%-S-K (Flange Mtg) Discharge Port 32 Dia
Rsarl Side .
M10 Thd.19 Deep Suction Port 32 Dia
202 4 Places(Both Sides
o \[
| {) ~ = ﬂ—%_,
- (=] - b
: } o~ o ) (o
- CIIRINZA INEEY, =
30.2
Sucface of —! L sucface of 1785
Suction Port Discharge Por
@Forother dimensions,refer to"Axial PortType".
@®Foot Mtg. Type Mounting bracket iscommon to that of'Axial Port Type".
HA37-L-R-01-3%-K
s (Foot Mtg)
HA45-L-R-01-3%-K
14 Dia. Through
\ f ﬁ]r 28 Dia. Sportface
= 4 Places
— ot |§ =
iy 8
s
60 | 74
15 | |39
T
@®For other dimensions,refer to"Flange Mtg".
HA... 64




“01” Installation Dimensions

Axial Port Type

HA56-F-R-01-3-
01-

%-K
HAB4-F-R-01-3-K (Flange Mtg)
- ”Fuliy Extended 259_5'*52’ Filling Port®
] 17 Hex.Head Plu
Lock Mut 517 Hex 508 95, [ g]
435 ™} Drain Port Re1/2*
Flow Adj.Screw Pressure - (Both Sides) Surface of
517 Hex 13, " _]9 Adj.Screw | W 141 491 Drain Port
DEG S17 Hex
2 P
INC
@ i 5
g i
|r o =l 8 ' 8‘ i E* -
o —
! Ih By e iy
'
Y
30-2 1120 |
Suction Port L Rt M10 Thd 19 Deep
35 Dia [ 76 | 8 Places
Discharge Port
32 Dia

*1, Installthe pump so that the "Filling Port"is at the top.
%2, Use either portofthe two drain ports at your option Keep the remaining port plugged.

Side Port Type

HA56~F“R-01-'>:< -S-K (Flange Mtg) [ Dlscha_rgePorISODla
HAB4-F-R-01-3%-S-K Rear Side
Suction Port 35 Dia
M10 Thd.19D
<~ 22 . 4Places(Both Sides) .Full Extended 2695 63
I i
Surface of -~ Surface of
Suction Port

Discharge Port

@Forotherdimensions,refer to"Axial Port Type”.
@®Foot Mtg. Type Mounting bracket is common to that of'Axial Port Type".

HA56-L-R-01-3%-K
HAB4-L-R-01-3%-K (F00tMtg)

14 Dia. Through
28 Dia. Sportface
4 Places

230

@Forother dimensions referto"Flange Mtg".
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“01” Installation Dimensions

Side Port Type
HA70-F-R-01-%-S-K £1ange Mtg)
HAB0-F-R-01-:%-S-K
Drain Port Rc3/4™
Thd(Both Sides)
Surface of Surface of
Discharge Po;| fSucﬁon Port
Fully Extended 307.5 62 95 95
/ [~ s
65 |, 95 Surface of ——=12ele T3 L Surface of
40 Drain Port Drain Port
" 28 Dia. Sportface
g (From Rear) 4 Places 79447
) 5. - 8
—_— & — W y: 9
8 .8 g
e og K . . = =] x
& 8 4 -] - ——
- E J . -
=2 b o
Discharge Port vy T
26 Dia : _/
/ 35 Dia. Sportface
M10 Thd Sqa% (From Rear) 2 Places
17 Deep
4 Places 305.5
View Amow Y View Arrow X
Eye Bolt M10
Flow Adj.Screw Pressure Adj.Screw

S17 Hex 517 Hex Filling Port™"

[17 Hex.Head plug ]
(oec (ne

/)
Suction Port
38 Dia

M12 Thd
19 Deep
4 Places

pY
69.9

% 1.Install the pump so that the “Filling Port” is at the top.
% 2.Use either port of the two drain ports at your option Keep the

remaining port plugged.
% 3.Case drain port is available for use when draining hydraulic fluid

from pump casing. Case Discharge Port™-
55 Hex Soc.

HA70-L-R-01-:%-S-K
HAB0-L-R-01-3%-5-K (FootMtg)
22 Dia. Through
43 Dia. Sportface
: _E|-_ 4 Places
125 I .n T :t
185 |37

@Forother dimensions, referto"Flange Mtg".

HA...
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“01” Installation Dimensions

HA90-F-R-01-:%-S-K
HA100-F-R-01-:%-S-K (Flange Mtg)
HA120-F-R-01-3%-S-K

Drain Port*’ Rc3/4

Thd(Both Sides) Surface of — Surface of

Discharge Port ¢ 105 105 ' Suction Port
Fully Extended 329 __ 95 _ Surface of — =08 88 | surface of
<195 | 23 Drain Port Drain Port

13 " "
Y 63 s 0
- o
— 7o) SN ) — g
S ) i o
1] i - ©
e | — ! - ¥ e X
B —_ ]: i i o © r—I a—
Discharge Port =1 ! N
32 Dia 21.5 Dia. Through !
o 123 39 Dia. Sportface
T; ggd 270 (From Rear)
4 PEaceI; r- - 4 Places
View arrow Y View arrow X
. : Eye Bolt M10
Flow Adj.Screw Pressure Adj. Screw ¥
517 Hex 517 Hex _ it
Filling Port
\ B [17 Hex.Head plug | Siiticim Port
DEC 5 INC 48 Dia
@ wl
R
o i
M12 Thd 19 Deep
429 | 4 Places

[rp— " Case Discharge Port™
% 1.Install the pump so that the "Filling Port” is al the top. 355 Hex Sgoc_ = L, 270 o

% 2.Use either port of the two drain ports at your option Keep the
remaining port plugged.

% 3.Case drain port is available for use when draining hydraulic fluid
from pump casing.

HA90-L-R-01-3%-S-K
HA100-L-R-01-3%-S-K (Foot Mtg)
HA120-L-R-01-3%-S-K

22 Dia. Through
43 Dia. Sportface
4 Places

I ]
L, 128 | 110 | = 215 i
le 200 70 1575 | 1575 |
375

@Forother dimensions, referto"Flange Mtg".
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“01” Installation Dimensions

Side Port Type
HA1 45‘F'R'01 ":"S'K (F[ange Mtg)
HA160-F-R-01-%-S-K
Drain Port™ Rc3/4 164
Thd(Both Sides)
Surface of — —— Surface of
1575 Discharge Port 12 112 Suction Port
280.5' 12
Flow Adj.Screw \ Surface of 2102 Surface of
517 Hex 129 23 Drain Port Drain Port
12| & . e
CI;E\C 70 |5l = P
2 2|3 o
= l— 3 g ?} __E g o
;Lﬁ‘: - i -
] -
Discharge Port = z
32 Dia & g _:
| 30.2 24 ~ 21.5 Dia. Through
m v 39 Dia. Sportface
M10 Thd 2985 = (From Rear)
19 Deep 4 Places
4 Places
View arrow X
Eye Bolt M10 Pressure Adj.Screw
(—\ 519 Hex
Filling Port*' INC

[17 Hex.Head plug ]

= Suction Port
48 Dia
—
:
= ._..®_,_,_.,
—
n 1
[ 'TH
S M12 Thd 19 Deep
4 Places
429
2995

Case Discharge Port™

% 1.Install the pump so that the "Filling Port" is at the top.

% 2.Use either port of the two drain ports at your option Keep the
remaining port plugged.

% 3.Case drain port is available for use when draining hydraulic fluid
from pump casing.

S5 Hex Soc.
HA145-L-R-01-3%-S-K
HA160-L-R-01-3%-5-K (FootMtg)
I 22 Dia. Through
43 Dia. Sportface
4 Places
I114.3 119
185 80
@Forother dimensions,refer to"Flange Mtg".
HA... -




“04” Installation Dimensions

HA16-F-R-3#-04-K £\ oo Mitg)
HA22-F-R-#%-04-K
i 229 445
Tank Port Rc1/4 Pilot Port Rg1/4* Cable Departure® £ 213 .. 65 Filling Port
1522 [ Cable D ture* (For Pres. Control) 1675 [17Hex.Head plug ]
Air Vent 3 Hex.Soc ana.L Bpartie | ing 5
. 70 (For Flow Control) \ |
2, Drain Port Rc3/8
Manual Pressure adj. Manual Flow
Screw 3 Hex.Soc Adj.Screw o
3 Hex.Soc i i 25
Safety Valve Pressure i ~ 0 -
Adj.Screw o - g I
17 Hex.Soc ! - o Tl o - X
v OF ' I T 1 | — T
=1 4 [} [} %
Suction Port 19 Dia AirVent 3Hex.Soc 1 : ;
3 Places o B
g8 8
M10 Thd 17 Deep DiscE\large Pressure Gauge 2l & %
4 Places Port*’ Rc3/8 Connection - g
for Pump Discharge P =)
Pressure Rc1/4
View arrow X
HA16-F-R-:%-04-K-V —_—
HA22-F-R-3%-04-K-V 1015,
18632 %1, Detail of Discharge Ports
Safeiy Vaive:Pressure [For Japanese Standard]
Adj.Screw S
Air vent screw 1.4 .25
Cable Departure |G3/8 Thd.
(For Press.Control) P
™
)
@
o™
%2, CableApplicable.
Qutside Dia::- ---8-10mm
Conductor Area--- ---Not Exceeding
@Forother dimensions,refer to"Flange Mtg". T3mm;

HA16-L-R-3%-04-
HA22-L-R-3¢-04- (F°°tMtg)

.50,/ 565

95 | | 275

@Forother dimensions,refer to"Flange Mtg".

12 Dia. Through
24 Dia. Sportface

4 Places

69

HA...




“04” Installation Dimensions

HA37-F-R-04-:%-K Fl Mt
HA45-F-R-04-3%-K (Flange Mtg)
Cable Departure® Safety Valve Pressure
Air vent screw Filling Port Drain Port Rc1/2 (For Press.Control) Adj.Screw
Cable Departure®
(For Flow Control) 62
95 ‘ =
b o [
40 |-=f5 2
F 5 E & 6.3
i
OREE
A @«
fad }
=) s
I8 = & |~ ‘
146
282 202
344 243
HA37-F-R-3%-04-K-V
HA45-F-R-3-04-K-V
Safety Valve Pressure
Adj.Screw
Air vent screw ~| o
o =~ —M10 Thd 19 Deep
wy
8 Places
Cable Departure [
T (For Press.Control) Suction port 30 Dia—1 Q i —Discharge Port 20 Dia
36 36
30.2 1] 222
T ] 1 T
142
]
& 237
*1.Cable Applicable
Outside Dia------8-10mm
- Conductor Area:- -+ Not Exceeding 1.5mm’
@Forother dimensions,referto"Flange Mtg".

HA37-L-R-04-3%-K
HA45-L-R-04-3%-K (Foot Mtg)
14 Dia. Through
28 Dia. Sportface
4 Places
i
120
95 95
230
@For other dimensions,refer to"Flange Mtg".
HA... :




“04” Installation Dimensions

HA56-F-R-04-3¢-K
HAB4-F-R-04-3-K (F1ange Mtg)
Air vent screw —. 5l Filling Port Drain Port Rc3/4

)

Tl
e
Cable Departure*’ Y
(For Flow Control) k.z'

¢

[ ]
L3
A,
L 294.5 ]
356.5 i
HA56-F-R-3%-04-K-V
HAB4-F-R-3%-04-K-V

Air vent screw

Safety Valve Pressure
vAdj.Screw - 14750 Cable Departure

~ (For Press.Control)

@Forother dimensions,referto"Flange Mtg".

Cable Departure*’
(For Press.Control)

Safety Valve Pressure
Adj.Screw

Suction port 35 Dia—

/' Discharge Port 20 Dia

M10 Thd 19 Deep M10 Thd 19 Deep

|38 44 4 Places
4 Places a0z | T[] a0
257

*1.Cable Applicable
Outside Dia«:----8-10mm
Conductor Area--- --Not Exceeding 1.5mm’

HAS56-L-R-04-3%-K
HAG4-L-R-04-x-K (| 00tMtg)

14 Dia. Through
28 Dia. Sportface
4 Places

@For other dimensions,referto"Flange Mtg".
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“04” Installation Dimensions

~
]
-
=

Cable Departure™”
(For Press.Control)

3145

HA?O_F_R_D'Q'_':'_S_K FI
ange Mt
HABO-F-R-04-3x-5—K {1 ange Mtg)
406.5
Air vent screw Drain Port* '2-Rc3/4
e 62
Cable Departure® Fﬂl 95
(For Flow Control) ] ; 2 -
Case drain Port Rc3/8 _:.__ 'l}, 10 E %
g © olo Bis| 2y
__.==.._£ }:E____ e
] |B
|
Discharge Port 25 Dia 16
29.2 \ T
215
58.7 LM10 Thd 18 Deep
4 Places
HA70-F-R-3%-04-K-V
HAB80-F-R-3%-04-K-V

Air vent screw
Safety Valve Pressure
Adj.Screw \

320

Cable Departure
(For Press.Control)

View arrow A

Filling Port

A

Suction port 38 Dia

R

FahY

(> .

haad] PR

@

35.7
246.5

1"

'_fﬁ ,,:; .
= =

\“—M12 Thd 18 Deep

4 Places

Case discharge port
S5 hex soc.

% 1.Use either port of two pilot and drain ports at your optional Keep the

remaining port plugged.
% 2.Cable Applicable
Qutside Dia--- 8-10mm
Conductor Area-:----Not Exceeding 1.5mm"

HA70-L-R-04-3-S—K (Foot Mt
HABO-L-R-04-%-3K ' 9
425
= 22 Dia. Through
- ;_Qs‘[ —D—te] 43D‘|'abagz:face
125 |77 171 AR
195 37 130 | 130
320
@For other dimensions,referto"Flange Mtg".
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“04” Installation Dimensions

HA90-F-R-04-3%-S-K
HA100-F-R-04-3%-S-K (Flange Mtg)
HA120-F-R-04-:%-S-K

Cable Departure”
(For Press.Control)

b 464.5 J
: Safety Valve Pressure
Airvent screw - Case drain Port*2- Rc3/4 - Bl Al iere
Cable Departure® + 95 ]
(For Flow Control) ) - - ¥
. - 13
Discharge Port 32 Dia - ‘@ ™ Tleglse
2l o [h—85— r el
M10 Thd 19 Deep pl 1B %5 2 3
4 Places 1 A 00900 : Sk | < © A
i - s ¢ 1 i o & ! -~
o™ | 1 |e = ~
8 Y I ) L] L] ﬁ
L @ 1| 23 11
] |ss7 L 1616
2heis L 3115 J
View arrow A
HAQO-F-R-%-04-K-V . o]
HA100-F-R-:%-04-K-V R
HA120-F-R-3-04-K-V ©

Air vent screw 1 J -Suction port 48 Dia

O
Safety Valve Pressure 1285 Cable Departure
Adj.Screw B ~*  (For Press.Control) |
(7 o i

[}

«
I~
I~

J 1
Br ”
. U M12 Thd 19 Deep
ﬂ 4 Places
2 42.9 1,
. o B 270 |
* 1.Use either port of two pilot and drain ports at your optionl Keep the

remaining port plugged.
% 2.Cable Applicable
Outside Dia-++ -+ 8-10mm
Conductor Area----- MNot Exceeding 1.5mm

®Forother dimensions, referto"Flange Mtg".

HA90-L-R-04-3%-S-K
HA100-L-R-04-3%-S-K (Foot Mtg)
HA120-L-R-04-3%-S-K

%) 22 Dia. Through
43 Dia. Sportface
- 4 Places
Ay j i [}
g ©
i 3 %
]
125 | 110 L 215 |
L._200 70 L1575 |, 1575 |

375

@®Forother dimensions,refer to"Flange Mtg".
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“04” Installation Dimensions

_g (Flange Mtg)

Air vent screw Drain Port Rc3/4

Cable Departure™

(For Press.Cantrol)

Safely Valve Pressure
/7 Adj.Screw

Cable Departure

Safety Valve Pressure (For Press.Control)

Adj.Screw

355

@Forother dimensions,referto"Flange Mtg".

112
Cable Departure®’ Filling Port
(For Flow Control) 13
Case drain Port Rc3/8 70
M12 Thd 19 Deep 3 @
4 Places Bl |¥ 2 %
3 A
o~
w
B |B = 5
- :
Discharge Port 30 Dia - 4-4215
24
264
Case discharge port 2 216.5 |
S5 hex soc. | 51 —
5 View arrow A
HA145-F-R-:%-04-K-V
HA160-F-R-:%-04-K-V A IEE@
qln—n 4 !
Air vent screw = Suction
! port 48 Dia

NS

_ﬂ:__

,A.
.
?é‘f_

77.8

/O Lf

4 Places

% 1.Cable Applicable
Qutside Dia:-----8-10mm
Conductor Area-----Not Exceeding 1.5mm’

M12 Thd 19 Deep

HA145-L-R-04-3
HA160-L-R-04- .;. (FootMtg)
F@\f i
1143 | 119
185 :80

22 Dia. Through
43 Dia. Sportface
4 Places
280 I al 3
187.3 ! 187.3
438

@Forother dimensions,refer to"Flange Mtg".
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Instruction

@ Hydraulic Fluids

Use petroleum based oils such as anti-wear type
hydraulic oils or R& O(Rust and Oxi dation inhibi-
tor) type hydraulic oils equivalent to ISO VG32 or
VG46 .The recommended viscosity range is from
20 to 400 mm®/s (98 to 1800 SSU) and tempera-
turerange is from0to60° (32to 140° F),both of
which have to be satisfied for the use of the above
hydraulic oils.

@ Control of Contamination

Due caution must be paid to maintaining control
over contamination of the operating oil which can
other wise lead to break downs and shorten the lift
ofthe unit. Please maintain the degree of conta-
mination within NAS Grade10.The suction port
must be equipped with at least 100 um (150m-
esh) reservation type filter and the return line
must have a linetype filter of under 25 um.

@ Mounting

When installing the pump the filling port should
be positioned upwards.

@ Alignment of shaft

Employ a flexible coupling whenever possible,
and avoidable stress from bending or thrust.
Maximum permissible misalignment is less than
0.1mm (.004inches) TIR and maximum permissi-
ble misangularis less than 0.2° .

[Recommended Drain Piping Size]

@ Suction Pressure

Permissible suction pressure at inlet port of the
pump is between-16.7 and +50kPa(5 in Hg Vac-
uum and 7PSIG).

For piping to the suction port,use the pipes of
the same diametre as that of the specified pipe
flange to be used.Make sure that the height of
the pump suction port is within one metre(3.3ft)
fromthe oil level in the reservoir.

@ Hints on Piping

When using steel pipes for the suction or
discharge ports,excessive load from the piping
to the pump generates excessive noise.
Wheneverthere is fear of excessive load, ple-
ase use rubber hoses.

@ Suction Piping

In case the pumpis installed above the oil level,
the suction piping and suction line filter should
be located lower than the pump position to pre-
vent airin the suction line.

@ Drain Piping

Install drain piping according to the chart and
ensure that pressure within the pump housing
should be maintained at a normal pressure or
lessthan 0.1MPa(14.5PSl)and surge pressure
of less than 0.5MPa(72.5PSlI).

Length of piping should be less than 1 m (3.3ft),
and the pipe end should be submerged in oil.

Model 1 Fitting Size Inside Dia. Of Pipe
HA16. HA22 | 3/8[Inside Dia.8.5mm in more] 10mm
HA37. HA45 | 1/2[Inside Dia.12mm in more] 12mm
HAS56, HAB4, HA70, HAB0, HASO, |
3/4[Inside Dia.16mm in more] 19mm
HA100. HA120, HA145, HA160
75 HA...




Instruction

o Bleeding Air

It may be necessary to bleed air from pump case and outlet line to
remove causes of vibration.

o Starting

Before first starting,fill pump case with clean operating oil via the fill port.
In order to avoid air blockage when first starting,adjust the control valves
so that the discharged oil from the pump is return direct to the tank or the
actuator movesin afree load .

@ Setting Discharge Pressure and Delivery

At the time of shipment,the unit has been preset to maximum delivery and
minimum discharge pressure.

(1) Adjustment of Discharge Pressure
Turning the adjustment screw clockwise,increases pressure.

(2) Adjustment of Delivery
Turning the flow adjustment screw clockwise ,decreases delivery.

HA...




	피스톤펌프.pdf
	077-096.pdf
	097-108.pdf
	109-123.pdf
	056-076.pdf




