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Forming Limit Diagram Prediction for Ultra-Thin Ferritic Stainless
Steel Using Crystal Plasticity Finite Element Method

H. J. Bong, M.-G. Lee, H. N. Han
(Received January 10, 2017 / Revised May 17, 2017 / Accepted May 23, 2017)

Abstract
In order to characterize the macroscopic mechanical response of ultra-thin (0.1 mm thick) ferritic stainless steel sheet at
various loading paths, a crystal plasticity finite element method (CP-FEM) was introduced. The accuracy of the prediction
results was validated by comparing with the experimental data. Based on the results, the forming limit diagram (FLD) was
predicted using a modified Marchinicak—Kuczinski model coupled to a non-quadratic anisotropic yield function, namely,
Y1d2000-2d. The predicted FLD was found to be in good agreement with the experimental data.
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Table 1 Material parameters for 0.1 mm thick ferritic
stainless steel sheet
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Fig. 3 Stress-strain curves at various loading conditions
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Table 2 Comparison of r-value at 10% strain

Exp. Simul.
r (RD) 1.88 2.34
r (DD) 1.88 1.94
r(TD) 2.46 2.61
r (biaxial) 0.95 0.88
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