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Process Metallurgy Analyses of Aluminum Sheet Metal based on Dynamic
Recrystallographical Mustiscale Finite Element Method
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In the hot rolling process of Al alloy sheet metal, plastic
deformation-induced texture evolution and recrystallization due to thermal loading occur
simultaneously. In this study, an optimization condition for hot rolling of A6022 sheet is obtained
by using two-scale finite element (FE) analysis code based on the thermo-coupled elastic-crystalline

plasticity constitutive law and the dynamic-explicit FE procedure. To improve the formability that
maximizes the Lankford value (r-value), the rolling temperature and the rolling speed ratio are
obtained by the response surface method.
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Fig. 1 Initial macro FE model and micro polycrystal orientation distribution.
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Fig. 2 Shear strain distribution of rolling analysis.
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Fig. 3 Strain path of asymmetric rolling deformation at center layer of the sheet metal.
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Fig. 4 ODF anaysis results of rolled sheet.
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Fig. 5 Thickness strain distribution of hemispherical cup deep drawing analysis.
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Fig. 6 Earing ratio of hemispherica cup deep drawing analysis and r-value.
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Fig. 7 Comparison of texture evolution at center layer of rolled sheet by ODF analysis.

Fig. 8 Fourth polynomial response surface of multi-objective function f (v, T).
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