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Design Improvement of Sticking Phenomenon of Oil Pump
Based on the Finite Element Analysis

DU Baojiang, DING Pengpeng, YU Yajun, CHEN Yuxiang
(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract; The sticking phenomenon of a kind of oil pump.encountered in its pre-production, was
analyzed. By using the finite element analysis software Ansys combined with practical experiences,
a more comprehensive and reasonable analysis method was proposed. The oil pump was analyzed
under extreme experimental conditions. It is found that the main factor causing the oil pump’s
sticking is the unreasonable dimension tolerances of the driven shaft and one of the driven gears.
According to that appropriate measures were adopted for design improvement. The improvement
scheme was validated through experiments,and the rationality of the analysis was finally proved.
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Fig.1 Structure of oil pump
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Fig.2 Hydraulic contours of oil pump
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Fig.3 Velocity of oil chamber
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Tab.1 Comparison table of experimental data

and analytical data
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Fig.4 Gird distribution
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Fig.5 Temperature distribution of driven part
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Fig.6 Deformation vector of driven part
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Fig.7 Clearance amount between driven gear and shaft

during the running state
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Tab.2 Analysis the clearance amount between driven

gear and pump housing mm
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Tab.3 Analysis the clearance amount between driven

gear and pump cover mm
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Tab.4 Size comparison before optimized and

after optimized
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