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Wheelset Self—Stability and MBS Simulations of Speeding—up
Railway Vehicles
Li Tete, Wang Qibin, Piao Mingwei
(School of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract:In the researches and developments of speeding—up railway vehicles, it is necessary to carry out the col-
laborative MBS simulations on the wheel-rail relationship improvements and speeding—up bogie dynamical design,
to transact correctly the dialectical relationship of (non—) linearities and maintain the ideal state of wheelset self—
stability. The CRH5 bogies transform the rail parameters of rail cant from 1: 20 to 1: 40 by applying the XP55
tread alone, and the deficient safety and stability margin has therefore been an inherent problem since their tech-
nical importations and absorptions. However, the use of XP55 tread also brings many technical effects, such as
widening of the low wear area to 16 mm and the probability reduction of local conformed contacts between worn
wheel and rail. Under the frequent cross—wind disturbances, both wheel —rail matching and dynamic simulation
analyses show that the grinding of rail head to 60N weakens the beneficial effects of the improved wheel-rail rela-
tionship design, which becomes then the direct cause of wear vibration problem produced by the anti—wind/sand
trainsets, CRH5G. To enhance the stability and robustness against exireme climate influences, the optimal config-
uration scheme of anti-hunting parameters was formulated, defining clearly the CRHS5 innovation or renovation di-
rection.
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Fig.1 Linear equivalent model of wheel-rail contacts based on mono—curvature and its ideal state of wheelset self—stability
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Fig.2 Rail contact point distributions corresponding to three typical wheel treads
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Fig.3 Cross—wind disturbance impact and its head end-vehicle simulated excitation
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