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The effect of wheel cone coefficient on critical speed and wheel hunting
phenomenon in high-speed trains
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Abstract

When the wagon is moved on the track, it experiences vibrations, including the most important ones which are transverse vibrations. The transitions of
the wagon at high speeds are caused by a form of instability called "Hunting". The axle hunting phenomenon is an oscillatory motion associated with
the lateral axis movement and the "yaw" rotation around the z-axis, which is mainly determined by the geometry of the wheel and rail contact. The
sustainability of this movement is an important dynamic topic that determines the maximum speed of a rail vehicle. An increase in depreciation of rail
vehicle components can increase the vibration rate. To design a safe vehicle, it is necessary to consider the impact of rail vehicle parameters on the
hunting phenomenon. In this paper, the effect of wheel cone coefficient on the stability of wheel hunting phenomenon and axis of high speed rail
vehicles with elastic joints and dissipative forces on the horizontal plane is presented. Also, by deriving the nonlinear equations of motion of the wheelset
of a high-speed passenger car, its transverse vibrations in the straight direction are investigated. Post-extraction equations of motion were solved using
MATLAB software and the critical speed of the wagon was determined to be 284.5 Km / h.
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