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Abstract; Aiming at analyzing the pulsation characteristics of axial piston pump, its mathematical
and simulation models were established, and the pulsation characteristics were analyzed according to the
simulation results. Firstly, the sub-models of cylinder inertia, piston motion, piston chamber and overflow
area of oil plate were established to form the overall mathematical model of pump. Next, considering the
change of fluid properties and the oil leakage factors, the simulation model of piston pump was built by
HCD library of AMESim. Besides considering the change of bulk modulus and flow coefficient with pres-
sure in fluid properties, the mathematical model was converted into a simulation model by MATLAB pro-

gram. The simulation results of two methods are basically the same, indicating that the oil leakage and
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other factors have a small effect on the simulation results. In addition, the simulation results show that the

pressure pulsation mode is consistent with the flow, and the pump outlet pressure and the pulsation ampli-

tude increase with the rotation speed and the swash plate inclination angle, while the pulsation frequency

only increase with the rotation speed and is not affected by the inclination angle of swashplate. Finally,

the model is verified by comparing the simulation and test data and the pulse amplitude envelope error is

2.1%-. The two simulation methods provide different approaches for the modeling of piston pump.

Keywords: axial piston pump; pulsation characteristics; mathematical model; simulation model;

AMESim; MATLAB
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Fig.1 3D drawing of axial piston pump
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Fig. 2 Plan view of axial piston pump
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Fig. 3 Oblique side view of axial piston pump
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Fig. 4 Change of bulk modulus with pressure
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