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High-speed railway vehicle lateral stability analysis in curve

M. Ranjbar', M. R. Ghazavi*’

1- MSec. Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran.
2- Assoc. Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran.
*P. O.B. 14115/111 Tehran,Iran. ghazavim@modares.ac.ir

Abstract- To prevent unpleasant incidents, preservation high-speed railway vehicle stability has vital importance. For
this purpose, the railway vehicle dynamic is modeled using a 38-DOF includes the longitudinal, lateral, vertical
displacements and rotation around the mentioned axes. A heuristic nonlinear creep model and the elastic rail are used
for simulation of the wheel-rail contact. Stable vibrations and corresponding limit cycle behavior are investigated. In
order to study stability, bifurcation analyses are performed. These analyses are carried out for different wheel conicity
and radius of the curved track. It is revealed that the longitudinal displacement does not affect on the lateral stability.
Also the critical hunting speed decreases by increasing the wheel conicity or decreasing the radius of the curved track.
Keywords: Railway Vehicle Dynamics, Nonlinear Creep Model, Critical Hunting Speed, Numerical Simulation, Bifurcation Analysis.
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1. Critical hunting speed
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1. Lyapunov indirect method
2. Runge kutta
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