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Accurate Measurement of the Wheel Lift-up Value from the Rail under
the Critical Condition of Wheel Climb Derailment

ORyoichi Imata, Katsuyuki Muraki, Hitoshi Iijima, Kenichi Doi, Shuuji Momosaki,
Akinobu Kataori, Shigeo Matsumoto (East Japan Railway Company)

To prevent the wheel-climb derailment under low speed ranges, one of the key points is said to strictly
evaluate the friction coefficient u between a wheel flange and a rail. However, few results were
reported on the studies of the u, though many investigations had been done until to the present. To
evaluate the u value, it is necessary to precisely detect the moment when the wheel was thrown into the
critical condition of the derailment. To detect the moment, the authors proposed a new method to
continuously and accurately measure the wheel lift-up value from the rail using an optical riser sensor.
The device was installed on the truck of an EMU for commuter use, and the ar was experimentally
operated on the station yard track to measure the value. As the results of the experiment, they found the

new device could accurately measure the value.
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Fig.1 Conceptual figure of experimental
measurement device

Fig.2 The riser sensor attached on the axle box
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Fig.3 Sketchy figure of the laser sensors installed on
the switch

Laser Displacement Sensor

(Measuring on the way side)

Fig.4 The site of the experimental track
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Fig.5 Changing of the wheel lift-up value recorded
by the sensors and the same value recorded on
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Fig.6 Changing of the wheel lift-up value recorded
by the sensors and the same value recorded
on the way side.
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Fig.7 Relationship between the wheel lift-up value
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