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Understanding of wheel sliding phenomenon of Shinkansen high speed trains in winter
Kenichi Kitamura*,(East Japan Railway Company)
Shinichi Nakazawa, (Railway Technical Research Institute)

The wheel sliding phenomenon of railway vehicles is generally understood by the brake test in the low-adhesion
conditions with artificial water sprinkling. On the other hand, Shinkansen high speed trains, which run in low-
temperature and snowy truck condition in winter, have not only water but also snow and ice on the contact
surfaces of the wheels and rails, so the sliding phenomenon may be different from that of artificial low-adhesion
conditions. We will report the analysis results focusing on the sliding frequency, adhesion coefficient, etc., based

on data of brake control unit collected during service operation in winter.
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Table 1. Recorded data of BCU operation.
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Fig.1 Installed position of BCU operation recording
devices (Shaded car).
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Fig.2 Time series data during sliding occurs.
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Fig.3 Definition of wheel sliding.
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Fig.4 Frequency of sliding occurs by running speed range.
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Fig.5 Frequency of sliding occurs by brake notch settings.
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Fig.6  Frequency of sliding occurs by time zone.
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Fig.7 Force action during braking.
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Fig.8 Concept of slip ratio, tangential force coefficient,
and adhesion coefficient.
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Fig.9 Adhesion coefficient distribution.
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Fig.10 Distribution of tangential force coefficients.
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