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Study on the Coupled Vibration of Underframe Active
Rotational Equipment and Carbody

TIAN Xiang-yang

( China Railway Fourth Survey and Design Institute Group Co. Ltd., Wuhai 430063 )

Abstract : Through the track test of high-speed trains, it is found that the unbalancing mass of the active rotational
equipment under the vehicle will cause the coupling vibration of the equipment and the train floor, which will impact the
vehicle dynamics performance. In this paper, the coupled vibration characteristics of the equipment under the vehicle and the
carbody are studied. Considering the elastic vibration of the carbody, the rigid-flexible coupled dynamic model of the vehicle
body and the vehicle’ s suspension equipment is established. The influence of the unbalancing mass of the active rotating
equipment on the vibration of the equipment and the car body is analyzed. The results show that the low order modals of the
active devices can be excited easily in the specific frequency range. With the increase of the mass unbalance, the vibration of
the car body increases gradually. To reduce the influence of the vibration of the active equipment on the dynamic
performance of the vehicle, the suspension parameters matching of the active equipment is studied and the optimal
suspension stiffness and damping are obtained. Meanwhile, the double stage vibration isolation scheme is proposed. It is
found that this scheme can effectively reduce the vertical vibration of the carbody and the maximum reduction can reach
26 %.

Key words : vibration and wave; active rotational equipment; elastic vibration; unbalancing mass; parameter matching;

double-stage vibration isolation system
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