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Analysis of Characteristics of Parametric Excitation of a Wheelset with Mass Imbalance
OIE 7228 Jfz™
Masahiko AKI™
THARRSFEET A College of Science and Technology, Nihon University

This paper deals with a parametric excitation generated by a mass imbalance of a wheelset. It is reported that a
periodic variation of a wheel load induces a parametric excitation and reduces a critical speed of a hunting motion. The
purpose of this research is to investigate a possibility that the variation of the wheel load caused by the mass imbalance
of the wheel causes the parametric excitation and to investigate the influence on the decrease of the critical speed of the
hunting motion. Equations of motion of a single wheel bogie model with a mass imbalance were considered.
Characteristic equations were derived from the equations of motion of the single wheel bogie. As a result of comparing
the simulation results and the solutions of the characteristic equations, it was confirmed that a sub vibration component
caused by the mass imbalance occurred in the hunting motion.
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Fig.1 Single wheel bogie model
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Fig.2 Roots locus of the single wheel bogie model (me = 250 gm)
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Fig.3 Simulation results of the single axle bogie
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Fig.4 Result of FFT analysis of the lateral displacement
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Fig.5 Roots locus of the single wheel bogie model with mass imbalance (me = 250 gm)
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