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A Lubrication Analysis between the Piston and
Cylinder in Hydraulic Piston Pumps
Part II : The Effect of Piston Reciprocating Motion

Tae-Jo Park’
School of Transport Vehicle Eng. and ReCAPT, Gyeongsang National University

Abstract — A numerical analysis between the piston and cylinder in hydraulic piston pumps under reciprocating
motion is presented. A finite difference method and the Newton-Raphson method are used simultaneously to
solve the Reynolds equation in the clearance and the equation of motion for the piston. The tapered piston
showed stable behaviors regardless of their initial eccentric positions in the clearance, and the reciprocating speed
affect highly on the piston end trajectories. Therefore, the numerical methods and results of present study can
be used in the lubrication study of other piston-cylinder type fluid machinerigs.
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Fig. 1. Piston shape and coordinate system.
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Fig. 2. Free body diagram for piston,
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Fig. 3. Flow chart for numerical analysis.
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Fig. 4. Transient piston ends trajectories.
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Fig. 5. Transient piston ends trajectories.
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Fig. 6. Transient piston ends trajectories.
£(0) =0.5, £,(0)=-0.5.
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Fig. 7. Transient piston ends trajectories.
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Fig. 9. Steady state friction force acting on the piston.
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