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Dynamic Response Characteristics Evaluation of Hydrostatic Bearing
in Hydraulic Piston Pump/Motor
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Abstract

In swash plate type axial piston hydraulic pump and motor, the piston shoe is periodically
pressurized with square function shape by supply pressure load as rotation of cylinder barrel. Therefore
the recess pressure on bottom part of piston shoe is suddenly increase through orifice in the piston
shoe. In this study, we simulated that the frequency response of the recess pressure against with
change of supply pressure with analysis tool. Also, we evaluate the dynamic response characteristics of
overbalanced hydrostatic bearing with change of the orifice diameter.
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Fig. 1 Circuit diagram of hydrostatic bearing tester
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Table 1 Parameters and value for simulation

Parameter Symbol Value Unit
damping coefficient bs 100.0 -
orifice coefficient C, 0.64 -
orifice diameter o 8(1)(5) cm j
piston diameter d, 3.0 cm
mass of piston m, 0.374 kgm
supply pressure P, 200 kgdem”
radius of pocket R, 1.51 cm
radius of shoe R, 1.90 cm
control volume Vv 0.5655 cm®
bulk modules B 14074.029 kgdem’
density of oil 0 8.5077*10" | kgrsec’/em®
absolutely viscosity 7 2.7224*10° | kgesec/em®
dynamic viscosity v 0.32 cm’/sec
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Fig. 5 Pocket Pressure and Floating Gap response
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