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Fluid Lubrication Test System and Principle of Piston Pump Slipper Pair

LI Huanjun, ZHANG Yimin

(School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: Aiming at the shortcomings in the existing three-point thickness derivation method for
sliding shoe pair of piston pump, a higher-precision double-sided average 6-point derivation
method is proposed, and the related pressure field distribution, power loss and leakage theory are
improved. Furthermore, under constant temperature vibration conditions, the experimental
system for the fluid lubrication characteristics of sliding shoe pair is designed. By this test
system, it is possible to accurately measure the oil film thickness, pressure, temperature and
leakage of the axial piston pump at different speeds, input pressures and structural forms under
the conditions of constant temperature or variable temperature and with or without vibration,
then the laws of power loss, temperature distribution, pressure distribution and leakage of the
sliding shoe pair are obtained, and the applicability of existing theory for fluid lubrication
characteristics under vibration conditions is verified. This test system enables to accurately
measure the thickness of the sliding shoe pair oil film in real time. During the temperature control
test, with a measurement error of less than 1 um, the target temperature error required by the
test system is ensured to keep less than 0.1°C. An electro-hydraulic controlled three-way

vibration system is adopted, and the frequency is adjusted within the range of 0—200 Hz, which
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basically meets the testing requirements of vibration frequency under all working conditions. This

test system provides a platform for investigating fluid lubrication characteristics of piston pumps

under constant temperature and vibration conditions.

Keywords: piston pump; sliding shoe pair; lubrication characteristics; test system
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Fig. 1 Schematic diagram of slipper oil film measuring points
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Fig. 2 Schematic diagram of slipper oil film thickness
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Fig. 3 Schematic diagram of fluid lubrication test bed for slipper pair
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slipper pair
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Fig. 6 Schematic diagram of fluid lubrication monitoring and

control of slipper pair
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Table 1 Each sensor type and main performance parameters

e A S AL R Iy R R VE(FS) /% TR (FS)
1 F% 0~5 mm <0. 25 pm <0.5 <C0.000 5°C!
WA #% 0~0.5 mm <0.1 pm <0.5 <0.000 05°C "
£ 0~50 MPa <0.1 MPa <0.3 <20. 005
& —50~100C <0.1°C <0.2
A I —20~140°C <0.2°C <0.5 0,000 5% T
J£:0~50 MPa <C0.1 MPa <0.5
ULl 0~200 N+ m <0.1N-+m <0.5 +25 mV
LT 0~5 000 r/min <0.1 r/min <0.5 +25 mV
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