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Development of Friction Torque Measurement Device for Spherical Hydrostatic Bearing

Y.B. Ham", Y.H. Choi, K.M. Park, S.N. Ryun, K.Y. Kim (KIMM Advanced Industrial Technology Dept.)

ABSTRACT

Lately, as going on increasing in the demand of high power density(power/weight) , it is necessary for hydraulic
axial piston pump/motor to operate more high pressure and speed. But in these condition, there are some trouble like
as friction loss. To reduce this friction loss, hydrostatic bearing is used for axial piston pump/motor frequently.

In general, it is difficult to measure accurate friction torque of spherical hydrostatic bearing in the use of the
existing devices. So, we have developed the measurement device using the reaction torque sensor to obtain the pure
friction torque, fitted in the casing.

In this report, we intend to make an introduction about this measurement device for friction torque of the
spherical wear part and clarify the effect of friction characteristics on supply pressure and rotational speed with three
types of pocket size by using this measurement device.
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Fig. 2 Pocket size data for minimum power loss
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Table 1 Model definition of hydrostatic bearing

No. | Dimension(mm) Remark

DR, 38.0 Under balance design
DR; 424 Minimum power loss design
DR; 45.0 Over balance design
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Fig. 3 Schematic of measurement device
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Fig. 4 Picture of friction torque measurement device
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Fig 5 Block diagram of experimental device
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Table 2 Specifications of experimental device

Spec.
PEC| Maker Type Model | Remark
Item
A7) Max.pres.
Power Pack 7l Gear pump - 210kgflem?
Torque YDN
0! L
sensor Setech Flange -500kg 500 kgf-cm
Pressure Sensys Strain PMSA0200 0-~700
sensor 4 -Guage KAA kgflem®
Thermo . PT100 Analog
couple Autonics ohm PT 100 Output
Data Digital
Acqusition Lecroy Osilloscope 9314AM 4 Channel
Electri KMI102HKI
ectme LG 3Phase 2HP(1.5kw)
motor K
Ivert Hyvundai Transistor HV-55 3Ph
nvel a1 ase
er yun inverter LF

3.2 AE Uy

Table 3¢ ZX S 2 DR, DR, DR:ZEE Zzt &
dzydoz IAFE 0~1200pmez 7HEA 7)1
FTIFLEE 0~150 kgflem® 7HA] E7MA7|HA 2z
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ZEA9
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Table 3 Test condition

Parameter Range
Supply pressure [kgf/cm’] 0~150
Oil temperature[°C] 20~25
Operating oil ISO VG 32
Rotating speed[rpm] 0~1200
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Fig. 6 Friction torque graph
(supply pressure=50kgf/cm®)
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Fig. 7 Leakage flow rate graph
(supply pressure=50kgf/cm®)
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Fig. 8 Friction torque graph
(supply pressure=100kgf/cm?)
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Fig. 10 Friction torque value
(supply pressure=150kgf/cm’)

a0 v

o
8

H

'
]
H

)

H

\

i

il
- e
L

3
:
]

{_» DR |-

Leakage flowrate [cm®/s]
w
3

A DR,

T T > T
400 800 1200
Rotation speed [rpm]

Fig. 11 Leakage flow rate graph
(supply pressure=150kgf/cm2)
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