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Abstract: The safety factor of hydraulic piston pumps & motors due to high pressurization, high speedization

and low weight/volume realization to enhance the output density shows a tendency to decrease. Therefore

more effective test methods are necessary to predict the

operating in high pressure and high speed mainly occurs

exact life. The failure of hydraulic pumps & motors

in piston-shoe assemblies, and the major failure mode

is wearout of the shoe surface. The sensitive parameters in the endurance life test are speed, pressure and

temperature, and the failure production increases in proportion to the operating time. In this research, the

authors propose the combined accelerated life test model using the analysis method of the combined accelerated

life test results of piston-shoe assemblies by applying

simultaneously high speed, high pressure and high

temperature in accordance with variation of speed, pressure and temperature to reduce the life test time.
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Fig. 1 Structure of Piston Assembly

Table 1 Specification of Piston Assembly

Power 15 kW]
Displacement 0~2% [em’/rev]
Tilting angle 0~=16.3 [°]
Piston diameter 145 [mm]

Shoe diameter 19.2 [mm]
Recess diameter 96 [mm]

Rated pressure 21 [MPa]
Casing pressure 0.1 max. [MPa]
Rated speed 2000 [rpml]
Rated Temperature 50 [*C]
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Table 2 Specifications of sensors

Sensor Item Specifications
Sensor type Gear type
Measuring range 001~16 J/min
Flow M ; - £0.3%
censor easuring accuracy +0.3%
Linearity +15%
Max. Pressure 45 MPa
Measuring range -100~100 N.m
Torque signal with
limit frequency 16 khz
Torque | Accuracy in 105%
SEnsor measuring
Non linearity 0.3% FS
Hysteresis 0.2% FS
Terminal resistance 30 @ +5%
Measuring range 0~70 MPa
Pressure linearity 01% FS
sensor Stability 0.2% FS max.
Hysteresis 0.1% FS
Measuring range -50~200 C
Temp. Max. pressure 70 MPa
sensor
Type Pt 100 @
Speed Measuring range 0~5000 rpm
(rpm) Number of pulses/ 60
Sensor revolutions
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Table 3 Test parameter & stress ratio
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3 0,
M0 | Ppress. Speed | Temp. ratio (%) (hr)
1 |21 MPa =100, v,=200
2 | 32 MPa ps=150, v,=200
4000 rpm | 50 C 200
3 | 37 MPa =175, v,=200
4 | 42 MPa =200, v,=200
5 2500 rpm v,=125
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Table 5 Analysis of accelerated life data

Test parameter Life
(P, V, T .
n IB stres_s A )3
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