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Lightweight Design of Automobile Bumper System and
Crashworthiness analysis Based on Dent-Resistance

Yan Zhang, Xinming Lai, Ping Zhu, Xinhua Liang
Shanghai Jiao Tong University

Abstract: Automobile body lightweighting and crashworthiness are two important objectives of
car body design. In this paper, based on the shallow shell theory, the expression of indentation
stiffness of double curvatured shallow shell is drawn under the concentrated load condition. The
critical loads resulting in the local trivial dent in the center of the shallow shell is regarded as the
important index for the lightweight of the automobile parts. This rule is applied to the lightweight
design of bumper system by using high strength steel instead of mild strength steel. The
crashworthiness simulation of the lightweight part proves the validity of the light weighting
process.
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