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Effect of Piston Shape on the Lubrication Characteristics
of Hydraulic Piston Pump and Motor

Chung-Oh Lee* and Tae-Jo Park**

*Department of Precision Engineering and Mechatronics, KAIST
**Department of Mechanical Engineering, Gyeongsang National Unversity

Abstract—Thin film flow in the clearance between cylinder bore and axially moving composite-
shape piston is analyzed to study the effect of piston shape on the lubrication characteristics of
hydraulic piston pump and motor. It is shown that the piston shape significantly affect the distribu-
tion of fluid film pressure, lateral force acting on the piston and leakage flow rate in the clearance.
And it is also shown that the composite-shape piston is more effective than the cylindrical piston
under tilted condition to reduce the possibility of hydraulic locking. Therefore, the results of pre-
sent study can be used usefully in the design and manufacturing of hydraulic piston pump and

motor.
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Fig. 1. Geometry of a composite-shape piston.
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