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A Relationship between the Noise and Vibration of a Wheelset
and the Imregularity of a High-speed Railway: A Preliminary Research
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ABSTRACT

This paper is focused on a relationship between the noise and vibration of a wheelset and the railway
irregularity of a high speed railway using a time-varying frequency transform for a preliminary research of
the railway condition monitoring by an in-service high-speed railway vehicle. Generally, the monitoring has
been performed by a special railway inspection vehicle or industrial engineers for railway maintenance.
However, they have been limited at night due to the in-service high-speed railway vehicles, and too slow to
monitor all of the section. To solve this problem, the monitoring should be performed by an in-service
high-speed railway vehicle. For the research, the noise and vibration of a wheelset are utilized, because they
are closely related to the railway condition. They are measured by using some microphones and
accelerometers, and stored in an on-board data acquisition system. The signals are post-processed by a
time-varying frequency analysis and compared with the result of a railway geometry and profile
measurement system. From the comparison, it is able to observe the relationship between the noise and
vibration of a wheelset and the irregularity of a high-speed railway. Also, some distinct frequency

components are observed, which are not observed in the railway geometry and profile.
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