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Disclination-based crystal plasticity model and mess-free analysis at large
deformation for strengthening of LPSO/Mg alloys
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The mechanical properties of Mg dual-phase alloys with long-period stacking
ordered (LPSO) phase are significantly enhanced by the formation of fine kink bands. In this study,
to clarify the strengthening mechanism owing to the kink bands, the Cosserat model was formulated in

the framework of crystal plasticity based on finite deformation theory and a new material model was
developed, in which the accumulation of dislocations and the generation of disclinations were
simultaneously considered. Using the obtained model, a mesh-free analysis was performed for a
strip-shaped tri-crystal. As a result, it was showed that when a kink band is formed by compressive
loading and then reverse loading is applied, if ridge-shaped kinks tend to occur, local orientation
differences and accumulated dislocations remain more, and the terminal strength is higher. In
addition, the smaller the average grain size of the a -Mg phase becomes, the higher the terminal

strength after reverse loading reaches.
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