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Deformation and Strength Characterization of Mg Alloys with Rolled Crystallographic Textures
by Crystal Plasticity Finite Element Method
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A series of crystal plasticity finite element simulations are conducted to understand the grain-scale deformation
process with crystallographic slip and to elucidate the development mechanism of the macroscopic yield strength for
magnesium alloys. For the comparative studffedent values of initial critical resolved shear stress are set for the basal
slip system in a polycrystalline aggregate FE modelThe main finding in this study is that the formation of shear bands
with localized deformation, which are associated with the macroscopic strength and ductility, is strongly related to the
evolution of deformation resistance of separate slip systems and depends on the latent hardening characteristics of the
prismatic slip system.
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Fig. 1 Slip system of Mg
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Table 1 Material parameters for crystallographic slip
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(a) Maximum value of basal slip system (b) Maximum value of prismatic slip system

Fig. 8 Schmidt factor of basal aqmtismatic plane
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Fig. 9 Relative amount of basal and prismatic slip Fig. 10 Relative amount of basal and prismatic slip
(initial CRSS of basal slip is 0.5MPa) (initial CRSS of basal slip is 10.0MPa)
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Fig. 13 Macro scopic stress-strain curve
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