HYTEI

Axial Piston Fixed Motor
HAA2FM

Series: 61/69 Series: 63 Series: 10

Size: 45-90 mL/r Size: 45-90 mL/r Size: 80-107 mL/r
Rated pressure: 30 MPa Rated pressure: 40 MPa Rated pressure: 30 MPa
Max. pressure: 35 MPa Max. pressure: 45 MPa Max. pressure: 35 MPa

Axial piston motor of bent-axis design for hydrostatic
drives in open and closed circuits

The output speed results from pump flow and motor
displacement

The output torque increases with the pressure
differential between the high- and low-pressure sides
and with increasing displacement

High power to weight ratio

Integrated piston design with piston ring makes it
compact in structure

High starting torque efficiency and high total efficiency

Axial Piston Fixed Motor HAA2FM




HYTEIC HAA2FM | Piston Motor

> Model Code
A B J K M N P R U \Y J
| HAA2F |M | — | /] Iw[—-] | |p] | 1] |+ |

Axial piston unit

| — | Bent-axis design, fixed displacement piston motor |HAA2F|

Type

23 28 32 45 56 63 80 90 107
Standard O O O [ ) o [ ) [ ) o o M

A

Displacement

23 28 32 45 56 63 80 90 107

B Geometric displacement,

in mL/r O O O o [ o o o [
Series
23 28 32 45 56 63 80 90 107
7-piston 30MPa O O O o o o o o O 61
J | 7-piston 40MPa O O O o [ [ [ [ O 63
9-piston 30MPa O O O O o O o o O 69
7-piston(Expansion of displacement) 30MPa O O O O O O o O o 10
Direction of rotation (viewed on drive shaft)
23 28 32 45 56 63 80 90 107
K Bi-directional O O O o o o o o o w
Sealing material
23 28 32 45 56 63 80 90 107
Fluororubber (FKM) O O O ([ o o o o o V
M | Nitrile rubber (NBR) O O O [ o o o o O P
NBR+FKM O O O O O O O O O N
Drive shaft
23 28 32 45 56 63 80 90 107
Parallel keyed shaft DIN 6885 O O O O o O O O O B
N | Splined shaft SAE J744(ANSI B92.1a)
1 3/8” 21T 16/32DP O O O o o o O O O T
1 1/4” 14T 12/24DP O O O o o [ O O O S
1.3/8” 21T 16/320P O O O O O O o [ [ u
1 1/4” 14T 12/24DP O O O O O O L L O Q
1.1/2” 23T 16/320P O O O O O O L L L s*




HAA2FM | Piston Motor HYTeEIC

> Model Code
A B J K M N P R ] \Y J
| HAA2F [M | — | /] Iw[—-] | |p] | 1] |+

Mounting flange

23 28 32 45 56 63 80 90 107
P 4-hole,SAE J744 O O O ] ] o O O

w)

Working port
23 28 32 45 56 63 80 90 107

SAE flange ports A/B at rear O O O o o o o o O 010
SAE flange ports A/B at side O O O o o o o o ® 020
SAE flange ports A/B at side'’ O O O () () () (] (] ® | 027
Metric threaded ports A/B at side O O O o o O O O O 030
Metric threaded ports A/B at side'’ O O O O O O O O O 037
Metric threaded ports2 A/B at side and rear O O O o o O O O O 040
SAE flange ports A/B at bottom O O O o [ o o ® o 100

. . 3)
R | Port ot witvotcouneroatancevalve Olololololo|o]0o]| e

) . 3)
With 1-stage pressure relief valve O O O O O O O O °® 178

Port plate with HBVD counterbalance valve

With 1-stage pressure relief valve 2

Port plate without counterbalance valve

)

O O O O O O o o ® | 181

With 1-stage pressure relief valve ?
Port plate with HBVD counterbalance valve

188

With 1-stage pressure relief valve °’ O O O O O O O o O 191

With 2-stage pressure relief valve
(with pressure boost facility)

O O O O O O O O O 192

Without valve

Pressure relief valve (without pressure boost facility)

With flushing valve

0
1
Valve | Pressure relief valve (with pressure boost facility) 2
7
8

With counterbalance valve

1) : With flushing valve
2) : Side threads plugged
3) : Without pressure boost facility




HYTEIC HAA2FM | Piston Motor

> Model Code
A B J K M N P R ] \Y J
| HAA2F [M | — | /] Iw[—] | |po] | 1] |+

Speed sensor

23 28 32 45 56 63 80 90 107
Without speed sensor(without code) O O O o o o o o [
With HDD Hall-effect speed sensor(4-pin connector)| () O O o o O (] [ ) [ ) F
U | with HDD Hall-effect speed sensor F1
(DT04-4P connector)
With HDD Hall-effect speed sensor
(DT04-M4P connector) O O O O O O O O O F2
Special configuration
23 28 32 45 56 63 80 90 107
No special configuration(without code) O O O [ ) ] (] o o o
Low-pressure flushing 0.8 MPa O O O O ] O O O O A
Flow of flushing valve 3 L/min O O O O O O O O O |-C030
Flow of flushing valve 3.5 L/min O O O O O O o O O |-C035
Flow of flushing valve 5 L/min O O O O O O ) o O |-C050
V | Flow of flushing valve 8 L/min O O O O O () o o ® |[-Co080
Flow of flushing valve 10 L/min @) O O O O o o O O [-C100
End cap with differential valve
(constant rotational speed) O @) @) O O O O O O -CS
End cap with on/off valve O O O O O O O O O -DS
Special configuration O O O o o o o [ O | -S0**
Counterbalance valve
23 28 32 45 56 63 80 90 107
HBVD20W27L/41B-V01K00D0600S00A O O O O O O L L O
HBVD20W28L/41B-V01K00D0600S00A @ O O O O O O O o
J | HBVD25W38L/41B-V16K00D1200S00A O O O O O O O O o
HBVD25W38L/41B-V16K00D1200S00 O O O O O O O O O
HBVD25W38L/41B-V07K00D0600S00A O O O O O O O O O
HBVD25W38L/41B-V07KO0D0800S00A O O O O O O O O O
@ Available (O On request [ Recommended model




HAA2FM | Piston Motor

> Model Code

* Number of teeth of ferromagnetic gears for motor speed sensors

Number of teeth of ferromagnetic gear

23

28

32

45

56

38

45

47

53

59

67

O|O0|O0]O]0]0O

OlO0l0|0|0]0O

OlO0l0|0|0]0O

O|10]10]0 @O

OO0 @O0

OO0 @O0

Ol0|@OlO0|0

Ol0|@O|0]0

Ol@O|0]0]|0O
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HYTEI HAA2FM | Piston Motor

Structure
Bearing Pedesta_l
Shaft Seal Cover Bearing Housing Hold-down Plate
) Piston
Oil Seal Center Rod
Drive Shaft Plastic Plug
Piston Ring
7 — . .
H— Y N Spring
N Cylinder Block
Valve Plate
@ End Cap
@ Flushing Valve
Screw Plug
N @

Axial Piston Fixed Motor HAA2FM 06/16



HAA2FM | Piston Motor

Hydraulic Fluid

Mineral oil

Working Viscosity
In order for the optimum efficiency and service life, it is recommended to

select the working viscosity (at working temperature) within the range
below:

Vopt = optimal working viscosity 16...36 mmé/s
It is subject to the circuit temperature of a closed circuit and the reservoir
temperature of an open circuit.

Limit Viscosity
Limit viscosity :
Vnir=5mm?/s
Short-term operation, permissible maximum temperature tmax=+115°C
Vimax=1600mm?s
Short-term operation, cold start(tmin=-40°C)

Selection Diagram
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min Hydraulic Temperature Range

Instructions on Selection of Hydraulic Fluid

The working temperature dependent on the ambient temperature is
required for correct selection of hydraulic fluid. It refers to the circuit
temperature of a closed circuit and the reservoir temperature of an
open circuit.

The hydraulic fluid should be so selected that the working viscosity in
the working range is within the optimum range (Vopt, the shaded area
on the selection diagram). The higher viscosity is recommended under
the same conditions.

For example:

At an ambient temperature of X °C, the working temperature of the
circuit is 60 “C. The viscosity within the optimum range ( Vopt, shaded
area) is VG46 or VG68 and the latter should be selected.

Note: The leakage (case drain) temperature depends on the pressure
and motor speed, and it is always higher than the circuit or reservoir
temperature.

HYTEI

Filtration

Finer filtration improves the cleanliness level of the hydraulic fluid, thus
increasing the service life of the axial piston unit. To ensure normal
operation of the axial piston unit, a cleanliness level of at least 9 according
to NAS 1638 or 18/15 according to ISO/DIS 4406 is to be maintained.

When the hydraulic fluid has a high temperature, the cleanliness level

should at least reach 8 according to NAS 1638 or 17/14 according to
ISO/DIS 4406.

Working Pressure Range

Max. pressure at working port A or B

Size Drive shaft | Nominal Pressure PN | Max. Pressure Pmax
56/63 |S 35MPa 40MPa

T 40MPa 45MPa
80/90 |T 40MPa 45MPa

S 30MPa 30MPa

Flow Direction

CW rotation Ato B
CCW rotation BtoA

Speed Range

No limit to minimum speed nmin. If uniformity of motion is required, nmin
must not be less than 50 rpm.
See the operating parameters for the maximum speed.

Shaft Seal

Permissible pressure load

The motor speed and case drain pressure affect the service life of the
shaft seal. The permissible case drain pressure for intermittent operation
depends on motor speed.

For short-term operation (t < 5 min), the permissible absolute pressure
peak may reach 1 MPa. The case pressure must be equal to or higher
than the external pressure of the shaft seal.

Symbols

Port connection

A/B working port
T drain port

07/16 Axial Piston Fixed Motor HAA2FM



HYTEI HAA2FM | Piston Motor

Technical Data

Size Unit 45 56 63 80 90 107
Displacement Vg max mL/r 45.6 56.1 63.0 80. 4 90.0 106. 7
Maximum speed Nmax rpm 5600 5000 5000 4500 4500 4000
oo | rpm 6200 | 5500 | 5500 | 5000 | 5000 | 4400
Maximum flow | at Nmax Qv max L/min 255 280 315 360 405 427
Equivalent Tk Nm/MPa 7.25 8.9 10.0 12.7 17.0 19.9
torque
Torque at Ap=35MPa T Nm 254 312 350 445 501 595
Ap=40MPa T Nm 290 356 400 508 572 680
Case volume L 0.33 0.45 0.45 0.55 0.55 0.8
Moment of inertia 2
of drive shaft J kgm 0.0024 0.0042 0.0042 0.0072 | 0.0072 0.0116
Weight M kg 13.5 18 18 23 23 32

Intermittent maximum speed: overspeed for unloading and overhauling processing, t < 5s and Ap < 15MPa

Specification Calculation

Va-n Vg = Displacement per revolution,mL/r

Input flow — qu= -~ [L/min]

1000-nv Ap = Differential pressure,MPa

Va-Ap-Nm =
Torque T =eARfm [Nm] " = Speedmpm

T ne = Volumetric efficiency

2m-T-n Gv-Ap-nt Nmh = Mechanical-hydraulic efficiency
Power P= = KW

60000 600 [KW] ne = Total efficiency

Minimum Inlet Pressure at Port A(B)

A minimum inlet pressure must be ensured at the fluid inlet to avoid damaging the motor.
The minimum inlet pressure is related to motor speed.

Axial Piston Fixed Motor HAA2FM



HAA2FM | Piston Motor HYTE€EI

Installation Dimensions

HAA2FM 45
S6*Series
131. 6
20
13
— Drain Port T1 4-®14.3
N M18x1.5
[Te] ™)
g . o
o —-HF- N
S [
o 3 9
°
L J ]
7.9
N
66. 4 2
LN N>
\Drain Port T2
M18x1. 5 (plugged)
Port Plate

020 SAE port flange, at side

230. 6 k-direction
178.2
23.8740.1
— @ 8-M10x1.5
N & 17deep(both sides)
N
AN > >
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—= -
3
50.8%0.1
919
Nk
249.1
A/B  Working port (high pressure series) SAE 17
Fastening thread M12,17deep
Drive shaft
Splined shaft S 1 1/4” 14T 12/24DP Splined shaft T 1 3/8” 21T 16/32DP
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© ©
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HYTEI HAA2FM | Piston Motor

Installation Dimensions

HAA2FM 56/63 HAA2FM 80
S6*Series S10Series
og [
e Te}
A
Ports
A/B Working port (see port plate)
T1/T2  Drain port (T2 plugged) M18x1.5,15deep
Port Plate
020 SAE flange, at side
. Y-direction
\/\\
N
\\
. o
HETRN o
©
200 M 150
258
A/B  Working port (high pressure series) SAE J518  SAE 17
Fastening thread M12,17deep
Drive shaft
Splined shaft S Splined shaft T Keyed shaft B DIN6885
1 1/4” 14T 12/24DP 13/8” 21T 16/32DP AS 10x8x50
== = 28 E1x0. 2
DIN 509
9.5
I D et 2 11 i g
e ©
o AN @ N —1g P
Z N — ol 2| « SN ©
= —— & = =
T 8 < 8 AN e
< 9.5 2 9.5 - -
N ' N ' 60
28 28
48 48
Pn=35MPa Pn=40MPa Pn=35MPa
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HAA2FM | Piston Motor

Installation Dimensions

HYTEI

HAA2FM 80/90

T1/T2

M18x1.5,15deep

Drain port (T2 plugged)

S6*Series
12.7 5 %
8
146
O? —
N
1<
he)
A
o)
s
—Flange SAE J744 o @
Ports A i’
A/B Working port (see port plate)

Port Plate

020 SAE flange, at side
Y-direction

162

\
225 B \ Y 160
286
A/B Working port (high pressure series) SAE J518 SAE 17
Fastening thread M12,17deep
Drive shaft
Splined shaft U Splined shaft Q Splined shaft S*
13/8” 21T 16/32DP 11/4” 14T 12/24DP 11/2” 23T 16/32DP
28 28 28
9.5 9.5 9.5
A |
2 2 2
1T V171 e 171 V"1 e 1T V171 e
o [aa] o
N N o
5 5 =
:l‘ < g
é 8 I 8 z 8
N 48 N 48 N 48
80: Pn=30MPa
PNn=40MPa Pn=40MPa
90: PNn=28MPa
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HYTé€l HAA2FM | Piston Motor

Installation Dimensions

HAA2FM 107
S10Series 161 146
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w
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225 Nk
A/B Working port (high pressure series) SAE J518  SAE 1”
Fastening thread M12,17deep
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Splined shaft S* Splined shaft U
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HAA2FM | Piston Motor

Flushing and Boost-pressure Valve

Overview

The flushing valve is used to prevent over-temperature. The minimum
boost pressure must be guaranteed for flushing of a closed circuit.
Hydraulic fluid from the low-pressure side is directed into the motor
housing. Then, it is fed into the reservoir together with the case drain.
The removed hydraulic fluid must be made up by the boost-pressure
valve.

Cracking pressure (1.6 MPa, fixed setting) of the boost-pressure valve
must be considered when setting the boost pressure of the pump in a
closed circuit.

Standard flow
At low pressure Ap=2.5MPa

Size Flushing Flow
45/56/63 | 3.5L/min
80/90 5L/min

107 8L/min

Orifices can be used to adjust the flow as necessary and throttle valves
of 3.5-10 L/min are available.

If nonstandard flows are required, please specify the required throttle
valve when ordering.

Port plate
027: SAE flange ports, at side

HYTEI

Schematic diagram

A®B)

A

NNy
S
98

N
\

Size A1l B2

45 249.1 | 147.7
45 263 159
56/63 263 159
80/90 297 173.5
107 297 173.5

Axial Piston Fixed Motor HAA2FM
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Axial Piston Fixed Motor HAA2FM




HAA2FM | Piston Motor HYTEI

15/16 Axial Piston Fixed Motor HAA2FM



HYTEI HAA2FM | Piston Motor

Hytek Power Co., Ltd.

No.156, West Yuele Street, Lucheng District, Wenzhou, Zhejiang, CHINA
+86-577-89615902

globalsales@hytek.cn
www.hytek.cn/en
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