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Fig. 3 Curve of energy absorbing and time

in cutting process
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Fig. 4 Curve of interface force and time

in cutting process
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Fig. 5 Curve of energy absorbing and

time in compression
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Fig. 6 Curve of interface force and

time in compression
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Tab.1 Cutting energy absorption compared with

the compression of metal thin-walled structure
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Researching on Impact Energy Absorption Principle of Rail Vehicles
Based on the Explicit Finite Element

LEI Cheng''*, XIAO Shou-ne', LUO Shi-hui’
(1. Traction&power National Key Laboratory, Southwest Jiaotong University, Chengdu 610031, China;2. Vehicle Engineering
Department, Zhengzhou Railway Vocational&Technical College, Zhengzhou 450052, China)

Abstract: Energy-absorbing device is the key component to improve the crashworthiness of the rail vehicles.
This paper introduces metal cutting technology into the field of passive safety protection of rail vehicles, and
proposes the use of chip generation process to absorb the impact energy of the train, and this process is to treat
as the energy-absorbing principle of new energy-absorbing device. The three-dimensional simulation for the en-
ergy-absorbing process in metal-cutting way of metal thin-walled structure is carried out with explicit finite ele-
ment, the inflience of tool rake angle on the absorption characteristics of thin-walled structures is analyzed,
and energy-absorbing process of metal thin-walled structure in metal-cutting way is compared with the compres-
sion. The results show that: the energy-absorbing process in metal-cutting way is a very ideal impact energy
absorption principle of rail vehicles.

Key words:rail vehicle; energy-absorbing in cutting; explicit finite element; energy-absorbing device ; energy

absorption principle



