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Effect of grooved face on the dynamic pressure support characteristics
of cylinder/valve plate pair in the axial piston pump

ZHAO Yuan, ZHOU Junjie, JING Chongbo, WEI Chao

(Science and Technology on Vehicular Transmission Laboratory ( Beijing Institute of Technology) , Beijing 100081, China)

Abstract: To improve the lubrication characteristics of cylinder/valve plate in the axial piston pump, the dynamic
pressure support characteristics with the grooved flow distribution face is studied. A theoretical dynamic pressure
model is established. According to the law of conservation of flow and by applying the finite volume method to
numerical discretization, the distribution law of dynamic pressure and the effect of support with the grooved face are
analyzed, and the change law of the friction coefficient under the whole film lubrication condition is obtained as
well. A test rig is built to verify the test results. Under certain conditions, the auxiliary support belt with grooves is
beneficial to dynamic pressure support characteristics. With the increase of numbers of grooves, the dynamic
pressure support is improved. There is a feature inclination angle at which the dynamic pressure support
characteristics with grooved flow distribution face is the same as with non-grooved flow distribution face. At a
particular cylinder inclination angle, the corresponding groove depth at which the " feature inclination angle" is
larger than the cylinder inclination angle could be selected, so that the dynamic pressure support characteristics of
cylinder/valve plate pair could be improved by auxiliary support belt with grooves.

Keywords: axial piston pump; cylinder/valve pair; grooved face; dynamic pressure support characteristics;
feature inclination angle
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Fig.2 Geometric structure of cylinder face
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Fig.4  Pressure distribution of auxiliary support belt
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Fig.5 Expanded view of pressure distribution and oil film thickness distribution
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Fig.6  Test rig for support characteristics of cylinder/valve plate
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