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Influence and Optimization of Port Plate Parameters on
Flow Ripple of Piston Pump

LIU Lin

(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; The flow ripple of piston pump is the cause of noise fluid transmission. In order to design a good port plate to

reduce the flow ripple, a mathematical model of the working process of the piston pump was established. The analysis

was carried out with flow ripple as the target and the pressure ripple as the result; AMESim software was used to analyze

the relationship between the rate of pressurization and decompression in plunger cavity and the flow fluctuation. On this

basis, the effects of the structural parameters of the port plate such as decompression groove and graduation angle of the

port plate were analyzed. A set of Pareto solution was obtained through genetic algorithm optimization to design the port

plate. The simulation results show that the flow ripple of piston pump can be effectively reduced by using the proposed

optimization method. The research provides an effective method for forward design of the port plate structure and reducing

flow ripple.

Keywords : axial piston pump ;port plate ;flow ripple ; Pareto solution ; Amesim
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Table 1  Parameter values of axial piston pump model
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Figure 1 Outlet flow of pump
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Figure 2 Structure of port plate and flow distribution
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Figure 3 Flow transfer area of port plate
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Figure 5 Non-dominated designs of AQ, vs AQp
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Table 2 Decompression groove parameters
®a/(°) ®a/(°) ?a/(°) P’/ (%) ?a/ (%) ?a/ (%)
IR itk IR itk HI4R itk HIHR itk I e I itk
351.0 ~360.0 352.5 4.0~8.0 7.5 180.0 ~188.0 186.5 171.0~177.0 177.0 173.0~182.0 172.0 184.0~188.0 184.0
?a/(°) ?u/ () m/[om® + () 7] my/[mm® - (°) '] my/[mm? - (°) 7] my/[mm® + (°) 7]
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Figure 6 Flow comparison of standard and optimized port plate
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