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Abstract: Hydraulic vane pumps are widely used in various hydraulic systems because of its compactness and
light weight. It is well known that the vanes and cam ring are separated by very thin liquid films which result
in the EHL state. Contrary to the case of cylindrical roller bearings, the inlet and side boundary pressures are
much higher than the atmospheric pressure. In this paper, a numerical solution of the EHL of finite line
contacts between the cam ring and vane tip with profiled ends is presented. Using a finite difference method
with non-uniform grids and the Newton-Raphson method, converged solutions are obtained for moderate load
and material parameters. The EHL pressure distribution and film shape are considerably affected by pump
delivery pressure and the side boundary condition applied. Both the maximum pressure and the minimum film
thickness always occurred near the edge regions. The present results can be used in the design of optimum
vane profile in hydraulic vane pump.
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Fig. 9 Dimensionless pressure distribution and film
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