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Dynamic responses of motor vehicle in low-speed derailment

GUO Li-rong', WANG Kai-yun', WANG Hui-qiong®, ZHANG Bing', LIN Jian-hui'
(1. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, Sichuan, China;

2. Department of Mechanical and Electronic Engineering, Pingxiang University, Pingxiang 337055, Jiangxi, China)

Abstract; The low-speed derailment experiment of signal motor vehicle with post-derailment
safety device under axle box was carried out. The derailer was installed on the rail to force the
vehicle to derail. Acceleration sensors, displacement sensors and strain gauges were used to
detect the dynamic responses of derailed vehicle. The motion attitude of derailed vehicle was
recorded by using high-speed cameras and surveillance cameras. According to the test data, the
ability of overturning resistance for rail and the performance of derailment safety device were
verified. The dynamic responses of derailed vehicle and the effects of derailment speed, vehicle
mass and track on the responses were studied. Test result indicates that in low-speed derailment,
the biggest lateral force between rail and post-derailment safety device is 177. 18 kN that is less
than the lateral resistance of 510. 00 kN, so the post-derailment safety device has the ability to
limit the lateral displacement of derailed vehicle by catching the outside of rail after derailment.
The derailment process is divided into four stages, including idling, running on the derailer,

falling and coasting on the track, at which the dynamic responses of derailed vehicle are increasing
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with the increase of derailment speed and vehicle mass. When derailment speed is 22 km « h™',

the derailment distance of CRTS ] bi-block sleepers ballastless track is about 15. 80 m, while
that of CRTS | slab ballastless track is about 20. 87 m. Accordingly, the bi-block sleepers of
CRTSII bi-block sleepers ballastless track resemble the speed bump and decrease the derailment

distance. 4 tabs, 13 figs, 25 refs.

Key words: motor vehicle; derailment experiment; post-derailment safety device; dynamic

responses; ballastless track
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Fig. 1 Working principle of derailment safety device
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Tab.1 Main technical parameters of test vehicle
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Fig. 3 Derailer
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Tab.2 Maximum dynamic stresses of protective device under different conditions

JBEBL M/ (km » h™ 1) 15. 30 22.39 29. 82 21.38 19. 83
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Fig.5 Acceleration responses
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Tab. 4 Strengths and impact tolerances of each carrier under different conditions

WEELHE/(km « h—D) 15. 30 22.39 29. 82 21. 38 19. 83
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KRR ER S S 2 B
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i 7] 37.01 54. 41 40. 11 57.05 63. 46
S R/ g % 17 21.16 18. 67 23.61 41.02 29.10

— 137 Yy A4) B
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Fig. 11  Collision situation of CRTS [ track
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