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An Optimized Design of Energy Absorption Performance of Automobiles

Considering the Angle Deviation of Frontal Low-Speed Collision

XIONG Yonggang, XIONG Kaixuan, PENG Weilai, TIAN Wanpeng, LIU Yachun
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Due to various factors, a solid frontal collision can not be achieved for automobiles in the process
of a frontal low-speed collision. Therefore, the non-linear finite element LS-DYNA simulation software has been
used to simulate the frontal low-speed collision with + 6 degrees of direction deviation. On the basis of ensuring that
the energy-absorbing box can absorb some energy during the frontal collision, the collision angle deviation can also
improve the energy absorption performance for the energy absorption box, thus helping to secure the safety of vehicles
and occupants. By defining the objective optimization function, an optimized design of the energy-absorbing box has
been carried out based on the simulation research, thus obtaining the numerical values of the impact energy absorption
of the optimized energy absorption box and the change of collision energy absorption with changed collision angles,
as well as working out the design variables of the energy absorbing box with the best energy absorption performance,
namely, with the thickness of energy absorbing box wall beingl.5 mm, its length 180 mm and the number of edges
6. Under this structure, the T value of the energy absorbing box reaches its minimum when the angle deviation of the
collision is + 6 degrees.
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Figure 1  Finite element analysis model for certain type of

energy absorption box
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Fig. 2 Deformation simulation of energy absorption boxes at

different periods of time
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Fig. 3 Energy absorption curve of energy absorption boxes
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Fig. 4 Absorb energy curves of the optimal model and

a certain previous model
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