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Springback Analysis of the Front Side Member
with Advanced High Strength Steel

J. H. Song, H. Huh, S. H. Kim, S. H. Park

Abstract

Springback is a common phenomenon in sheet metal forming, caused by the elastic recovery of the internal stresses
after removal of the tooling. Recently, advanced high strength steels (AHSS) such as TRIP and DP are finding acceptance
in the automotive industry because theijr superior strength to weight ratio can lead to improved fuel efficiency and assessed
crashworthiness of vehicles. The major troubles of the automotive structural members stamped with high strength steel
sheets are the tendency of the large amount of springback due to the high yield strength and the tensile strength. The
amount of springback is mainly influenced by the type of the yield function and anisotropic model induced by rolling. The
discrepancy of the deep drawn product comparing the data of from the product design induced by springback must be
compensated at the tool design stage in order to guarantee its function and assembly with other parts. The methodology of
compensation of the low shape accuracy induced by large amount of springback is developed by the expert engineer in the
industry. Recently, the numerical analysis is introduced in order to predict the amount of springback and to improve the
shape accuracy prior to tryout stage of press working. In this paper, the tendency of springback is evaluated with respect to
the blank material. The stamping process is analyzed for the front side member formed with AHSS sheets such as TRIP60
and DP60. The analysis procedure fully covers the binderwrap, stamping, trimming and springback process with the
commercial elasto-plastic finite element code LS-DYNA3D.
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Fig. 1 The stamped shape of front side member
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Fig. 2 The trimmed shape of front side member
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Fig. 3 Flow stress curves of TRIP 60 and DP60

Draw-bead

Fig. 4 Initial setup of tools and blank for the stamping
analysis of front side member
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(b) DP 60

Fig. 5 The distribution of von Mises stress in the front
side member
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(a) after coarsening

Fig. 6 Mesh coarsening for the springback analysis
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Fig. 7 Boundary condition for the springback analysis
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