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Numerical simulation of contact problems in high

pressure reciprocating pump systems

TANG Qian, GAO Zhan, ZHU Cai-cao , XU Jie
(State Key Laboratory of Mechanical Transmission , Chongqing University, Chongqing 400030, P. R. China)

Abstract: The cylinder bodies of reciprocating pumps easily fail from cracks due to complex external loads.

Based on the working principle of reciprocating pumps, hydrodynamics, and a numerical method for

surface-to-surface contact problems, a contact model involving a cylinder body, a valve base, and a valve

pocket is established. Considering pressure fluctuation, flow pulsation, alternate loads, and the impact of

the inlet and outlet valves, a finite element model for the complete system is established. Using this model,

the contact state of the complete system is analyzed, and the stress distribution, contact state, contact

stress distribution of the interface, and position of the weak part are obtained.

Key words: cylinder body of a reciprocating pump; finite element method; numerical simulation
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