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Analysis of Pressure Beat Vibration of Pump-motor Hydraulic
Transmission System

JIANG Ya-jun, HU Jun-ke, ZHAO Bin

( College Of Mechanical & Electrical Engineering, Central South University, Changsha 410083, China )

Abstract : In pump- motor hydraulic transmission systems, flow pulsation exists inevitably due to the periodic oil
suction and discharge of pump and motor. When the pulsation frequency of the pump approaches that of the motor, the
pressure beat vibration will occur in the system. In this paper, the mathematical model of the pump- motor transmission
system was established for pressure pulsation analysis. The characteristics of period and amplitude of the pressure beat
vibration was analyzed theoretically. Simulation model of the pump- motor transmission system was built by using
centralized parameter method. The pattern of system pressure beat vibration was analyzed through the simulation and
experiment. The results indicate that the pressure beat vibration happens when the pulsation frequencies of the pump and the
motor are close each other, and the amplitude of the beat vibration increases with increasing the proximity of the pulsation
frequencies of the pump and the motor. Based on the mechanism analysis of the pressure beat vibration, it is suggested that
reasonable selection of transmission ratio and the number of pistons can effectively inhibit the pressure beat vibration of the
system.
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