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Cavitation failure analysis of high-pressure sealing surface of
outlet valve and its structural optimization

LI Kai, LIU Jingnian, DING Guohua, YU Baihong, LIU Haijun
Weichai Power Co., Ltd., Weifang 261061, China

Abstract ; In order to solve the cavitation problem of the high-pressure sealing surface of the oil outlet valve of a
common rail pump, the mechanism of cavitation and the causes of seal failure are analyzed, and the structure of
the oil outlet valve is optimized; increasing the groove on the sealing surface of the oil outlet valve, increasing
the through hole, increasing the guide groove on the guide surface, and reducing the excess wall thickness of the
groove. The simulation results show that after the optimization, the number of bubbles at the high-pressure
sealing surface of the outlet valve is significantly reduced, and the bursting pressure is significantly reduced. In
the bench test, it is found during disassembly that there are no obvious signs of cavitation on the high-pressure
sealing surface of the oil outlet valve.
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