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Independent modal space control

of high speed railway vehicle structure vibration

LU Zheng-gang, HU Yong-sheng
(Railway & Urban Mass Transit Research Institute, Tongji University, Shanghai 200331, China)

Abstract: The elastic vibration of carbody of high speed or light-weight vehicle not only affects the running quality,
but also increaseses the structure stress and reduces the fatigue life of carbody. Based on the flex-rigid multibody system
dynamics model of railway vehicle, the independent modal space control(IMSC) algorithm for low frequency vertical
bending modal structure vibration control of flexible carbody is examined in this paper. A linear quadratic regulator(LQR)
strategy based on the IMSC is proposed to control the special vertical bending structure modal of carbody and to improve
the ride comfort of railway vehicle. Simulation results also show that the amplitude of special bending modal vibration of

carbody can be lowered and the ride comfort can be improved using this control strategy.
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Fig. 1 Railway vehicle vertical vibration control model
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Fig. 2 Free vibration bending modal of carbody elastical

beam (L = 25.5m)
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Fig. 3 Vertical acceleration of carbody center including different bending modal
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Table 1 The r.m.s. value of carbody modal vibration under optimal control
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Table 2 Carbody modal vibration acceleration under ride comfort control (r.m.s.)
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