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Design and research of vehicle critical energy absorbing
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JB Zhang, ZB Lei, XY,Chen
School of Vehicle and Mechanical Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan, China
Email: 839221539@qq.com

Abstract: In order to improve the energy absorption performance of the front rail,and the crash-worthiness of
the automobile structure.The paper first discussed the energy absorption performance of the front rail for the
four different cross-sectional shapes.The study found the quality and length of the front rail maintain
invariant, with the increase of the section edge number of the front rail, the energy absorption effect is better.
The absorption energy of the ten side shape is 27.97% higher than that of the quadrilateral front rail, while
the compression deformation model of the hexagon front rail is the best. Therefore, in order to further
optimize the energy absorption performance of the front rail, combined with the hexagonal good fold mode,
and the good energy absorption properties of ten edge shaped and pre deformation technology.A new
polygonal polygonal front rail is proposed and analyzed by LS-DYNA software.The results show that the
energy absorption performance of the polygonal front rail with respect to the quadrilateral front rail is raised
by 31.24%, and its fold deformation mode is better than that of the ten side shaped front rail.
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Figure 1. ketch of front rail of different section shape
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Figure 2.The quadrilateral front rail that experiment and simulation for deformation
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Figure 3.Variation curves of compression time of front rail with different section shapes
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Figure 4.Variation curves of energy absorption of front rail with different section shapes
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Figure S.Compression deformation process of the front rail with different cross section
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Table 1. Evaluation index of crash-worthiness of front rail with different section shapes
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Figure 6.A new type of cross section of a front rail
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Figure 7.Compression process drawing of new section shape front rail
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Figure 8.Energy absorption curve of front rail with different cross section
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