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A Lubrication Analysis between the Piston and Cylinder

in Hydraulic Piston Pumps
Part 1: The effect of piston shape

Tae-Jo Park and Byeong-Su Jun*

Dept. of Mech. Eng. and ReCAPT, Gyeongsang National University
*Tongmyung Heavy Industries Co., Ltd.

Abstract—A numerical analysis is carried out to study the effect of piston shape on the lubrication
characteristics between the cylinder and piston in hydraulic piston pumps. The results showed that

the shape of piston affect significantly the pressure distribution in the clearance, the lateral force act-

ing on the piston and leakage flow through the clearance. Partially tapered piston is more effective

than any other piston shapes because it reduces the possibility of hydraulic locking and improves the
volumetric efficiency of the pump.

Key words—hydraulic piston pump, piston shape, lubrication analysis, pressure distribution, lateral

force, leakage flow rate.
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