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Spring-back Evaluation of Automotive Sheets Based on
Combined Isotropic-Kinematic Hardening Rule

M. G. Lee, D. Kim, K. Chung, C. Kim and Michael L. Wenner

Abstract
In order to evaluate spring-back behavior in automotive sheet forming processes, a panel shape idealized as a double S-
rail has been investigated. After spring-back has been predicted for double S-rails using the finite element analysis, results
has been compared with experimental measurements for three automotive sheets. To account for hardening behavior such

as the Bauschinger and transient effects in addition to anisotropic behavior, the combined isotropic-kinematic hardening
law based on the Chaboche type model and a recently developed non-quadratic anisotropic yield function have been

utilized, respectively.
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Table 1 Hardening parameters

AAS754-0 | AA6111-T4 DP-Steel
PR 22.54 58.07 2105
¢ 102.1 61.09 40.25
K - - 960.4
& - - 0.0018
_ n - - 0.184
s | a 99.08 138.3 323.1
b 214.6 230.9 266.9
) 7.63 525 4.69
a 300.4 7956 11586
a, | bs 3659 6336 11542
¢ 10.1 58.8 83.5
a 1.79 6.95 2.40
a, | by 52.92 59.7 23.40
c 0.58 0.37 0.26

Table 2 Anisotropic parameters

AA5754-O  AA6111-T4 DP-Steel

m 8.0 8.0 6.0
24 0.879 0.975 0.962
a, 1.136 0.981 0.993
a, 0.952 1.022 0.970
a, 1.048 1.037 0.976
a 1.009 1.020 1.011
a, 0.952 1.022 0.970
a, 1.034 0.984 0.990
a, 1237 1.096 0.983
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