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Analysis of Dynamic Force Transfer Characteristics of
Vehicle-equipment Coupling Systems

ZHANG Fubing , WU Pingbo , HE Xiaolong

( State Key Laboratory of Traction Power, Southwest Jiaotong University,
Chengdu 610031, China)

Abstract : Model of the vehicle-equipment coupling system was established to study the dynamic force transfer
characteristics of the system. The acceleration frequency response function was formulated. The transfer rate integral sums
between the car body and the single layer suspension system and between the car body and the double layer suspension
system were calculated respectively. The influence of frequencies, position, and mass ratio of the suspension systems on the
transfer characteristics was analyzed. The results show that the single layer suspension system has bigger transfer rate and is
influenced more easily by speeds than the double layer suspension system. The transfer rate of the single layer system is high
when the suspension frequency is within 7 Hz-10.5 Hz. While for the double layer suspension system, increasing of the
frequency of the suspension frame will lead to the increase of the transfer rate between the frame and the car body.
Increasing the suspension frequency of equipment 2 will decrease the transfer rate. In order to avoid occurring high transfer
rate, the single later hanging system should be suspended far away from the middle of the vehicle. When the longitudinal
suspending position of equipment 1 is less than 6.5 m, the single layer system has good transfer characteristics. But the
suspension location has only a small influence on the transfer rate for the double layer suspension system. The mass ratio of
the double layer hanging system has a large effect on the transfer rate from the frame to the car body. And the bigger frame
mass will lead to the smaller force transfer rate.

Keywords : vibration and wave; multiple equipment suspension system; vehicle-equipment coupling system; transfer
rate integral sum; suspending parameter; vehicle system dynamics
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