Awa FgEze 3
Ui,

Proceedings of
The 5th National Congress on Fluids Engineering
March 26-28. 2008, Jeju, Korea

2 O =
2E 7 Y FEA
ZE, HRe

CFD Analysis on Shoe and Swash-Plate of Axial Piston Pump
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Abstract

Along the various gap distance between shoe and swash plate and pocket diameter, lifting force of piston shoe during the
compressing stage was calculated. The flow in piston, orifice, shoe, and back space was considered to be 2-dimension
axisymmetric and analysed by Fluent, a commercial CFD Software. The wall boundary condition was given as nonslip and
adiabatic, while the change in fluid viscosity was considered as linear along temperature. Calculated lifting force and oil leakage
of shoe was used in the design of a pump to confirm the shape of the shoe.
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Fig.1 Swash plate type hydraulic piston pump
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Fig.2 Bent-axis type hydraulic piston pump
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Fig.3 Hydrostatic Bearing
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Fig4 2-dimensional grid
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Fig5 Pressure Field
Fig6 Velocity Field
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Fig.7 Static Pressure along Symmetric Axis
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Fig8 Static Pressure along Radius
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Fig9 Lifting Force and Leakage

a) Pressure - Lifting Force

b) Pressure - Leakage

¢) Pressure - Lifting Force w/r Clearance

d) Pressure — Lifting Force w/r Packet radius and Orifice radius
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Fig.10 Pressure Drop in each part
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