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Article history:

In this study, a collision simulator for rolling stock that considers the plastic

Recc?ived 15 April 2013 deformation of the car body and the dynamic characteristics of a coupler
Revised 23 May 2013 system was developed using Matlab/Simulink. Normally, a coupler system
Accepted 27 May 2013 has functions for both connecting the individual car bodies and absorbing
Kevwords: the impact energy. A coupler system is composed of a rubber buffer,
Ceyv.v. s . hydraulic buffer, and deformation tube elements. The coupler system should
ollision simulation .
Rolling stock protect the car body and prevent damage when the shunt speed is less than
10 km/h, which is the regulation speed based on the safety rule for rolling
Coupler system . . .
Car-bod stock. However, if the shunt speed is greater than 10 km/h, a car body is
Dar- o.y del plastically deformed. Therefore, the modeling of the plastic deformation of
ynamic mode a car body should be included in a simulator. This collision simulator can
provide the design parameters for a coupler system and car body.
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Force Response of a Hydraulic Buffer
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Table 1 Comparison of energy balance during collision
Energy S company Developed
Initial energy 4411.0 kJ 4411.8 kJ
Final energy 36.0 kJ 43 K
Absorbed energy, buffer 2412.0 kJ 2443.5 kJ
Absorbed energy, carbody 0.0 kJ 18.0 kJ
Energy dissipation, brake 1961.0 kJ 1946.0 kJ
Energy balance misstake 0.04% 0.00%
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Force stroke characteristic diagram of moving trainset
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Table 2 Result of energy balance
Energy Result
Initial energy 7843.1 kJ
Final energy 118.5 kJ
Absorbed energy, buffer 4345.6 kJ
Absorbed energy, carbody 3344 kJ
Energy dissipation, brake 3016.8 kJ
Energy balance misstake 0.35%
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