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Dynamic Analysis on High-Speed EMU Based on
34-Degree-of-Freedom Model with Creepage
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ABSTRACT

This paper discusses the numerical study on the dynamics of the high-speed EMU by developing the 34
degrees-of-freedom (DOF) lumped parameter model including the effect of the creepage. In order to reflect
the creepage, the Kalker's wheel-rail contact theory is itroduced in the proposed model. The dynamic
analysis using Matlab® software is conducted, and its results are compared with those from ADAMS/Rail to
investigate the validity of the proposed 34-DOF lumped parameter model. It is demonstrated that the results
from the numerical study are similar to those from ADAMS/Rail. In addition, the critical design parameters
of high-speed EMU are examined, and the design guidelines for reducing vibration and enhancing ride

quality are proposed.
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