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Investigation on the effect of Strain hardening behavior on forming limit diagrams of
aluminum sheet based on the Marciniak-Kuczynski theory

S. Sojodi Faculty of Mechanical Engineering, University of Guilan, Rasht, Tran

A. Basti Faculty of Mechanical Engineering, University of Guilan, Rasht, Iran

S. R. Falahatgar Faculty of Mechanical Engineering, University of Guilan, Rasht, Iran

S. M. Mirfalah Nasiri Faculty of Mechanical Engineering, University of Guilan, Rasht, Iran
Abstract

Forming limit diagram (FLD) is a criterion to determine the formability of metal sheet during various forming processes. The
Marciniak-Kuczynski instability theory is one of the most widely used methods to determine the FLD. The plastic behavior of the
materials has great influences on the accuracy of the predicted diagrams by the Marciniak-Kuczynski model. In this study, the novel
constitutive models which are a combination of the Swift and Voce models are proposed to predict the forming limit diagrams. The
constant parameters of each hardening models are calculated by using the stress-strain diagram obtained from uniaxial tension tests.
Finally, the forming limit diagrams of the aluminum sheet by employing the Y1d2000-2d yield function and different hardening
models were plotted. The comparison between the calculated diagrams and the experimental results shows that although the Kim-
Tuan, Ghosh and Swift models compute the FLD to an acceptable level, the forming limit diagram predicted by modified Kim-Tuan
is in better agreement with experimental results. Therefore, the modified Kim-Tuan relationship and its coefficients are proposed as
an ideal hardening model to determine the forming limit diagram of the AA5754-0.

Keywords: Forming limit diagram (FLD), Y1d2000-2d yield function, Marciniak-Kuczynski instability theory, Different
hardening models, Modified Kim-Tuan relationship.
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