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Simulation for energy-absorbing process of railway vehicle in
metal-cutting way

CHANG Ning, LIU Guo-wei
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Abstract: Using the theory of energy absorption in the metal-cutting process, a new-style energy-absorbing device in
metal-cutting way utilizing the absorbing energy in the generating process of chips and using for passive safety device of
railway vehicle was put forward in the cross research field between metal-cutting and railway vehicle energy absorption.
Based on the non-linear dynamic simulation principle, the three-dimensional simulation for the energy-absorbing process
of energy-absorbing device in metal-cutting way was carried out with explicit finite element software ANSYS/LS-DYNA.
Absorbed energy and cutting force curve were obtained. The results show that compared with existing energy-absorbing
device, proposed energy-absorbing device in metal-cutting way can absorb more collision energy in a shorter time, and
energy-absorbing capacity is stronger; energy-absorbing device in metal-cutting way can well reduce the peak value of
impact force, and it takes more time to reach the peak value.
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Fig.1 Elementary diagram of energy-absorbing device
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Fig.3 Simplified model of energy-absorbing device
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Table 1 Tool and workpiece material parameters
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