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Analysis of Dynamic Characteristics of High Speed Trains
Using a Time Varying Frequency Transform
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ABSTRACT

This paper examined dynamic characteristics of high speed trains using a time varying frequency transform.
Fourier transform based methods are frequently used for the calculation of the dynamic characteristics of trains
in the frequency domain, but they cannot represent the time-varying characteristics. Therefore it is necessary to
examine their characteristics using a time-varying frequency transform. For the examination, the non-stationary
vibration of wheelset, bogie, and carbody are measured using accelerometers and stored in a data aquisition
system. They are processed with localization of the data by modulating with a window function, and Fourier
transform is taken to each localized data, called the short-time Fourier transform. From the processed results,
time varying auto-spectral density, cross-spectral density, frequency response, and coherence functions have been
calculated. From the analysis, it is confirmed that the time varying frequency transform is a useful method for

analyzing the dynamic characteristics of high speed trains.
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