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Study on the Derailment Mechanism of Vehicle on Roller Rigs due to Large Track Excitations
(1/10 Scale Experiment)

Kazuhiko NISHIMURA, Central Japan Railway Company, 1545-33 Oyama Komaki
Yoshiaki TERUMICHI, Sophia University
Tsutomu MORIMURA, Central Japan Railway Company
Junji FUKADA, Central Japan Railway Company

The derailment mechanism of vehicle on roller rigs due to large track excitation has been studied through 1/10 scale
vehicle/roller rig experiment. The following results were obtained. (1) Rocking derailment is the major cause of derailment
due to large track excitations regardless of vehicle speed. (2) 3mm wheel lift amplitudes are similar regardless of vehicle
speed, which indicates that the effect of vehicle speed is small on wheel lift motion. (3) The derailment amplitudes generally

decrease as vehicle speed increases, particularly in the cases excited by lower frequency inputs.
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Fig.3 Excitation amplitudes for wheel lift of flange height
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Fig.6 Derailment process captured by high speed camera
(Frequency 2.2Hz, Displacement 21mm, Speed 47km/h)
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Fig.9 Time history of wheel set motions
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