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In this presentation the effect of Y addition on the operation of various deformation mechanisms such as
slips and twinning in Mg single crystals will be presented. It is found that the CRSS ratio of various
deformation systems against basal slip decreases with increasing Y addition. This strongly suggests the
better deformability of Mg-Y poly-crystals with lower anisotropy of strength among crystals with various
crystallographic orientations. The effect of Y addition on the twinning behavior will also be presented.
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<MAbstract>
The mechanical behavior of Mg alloys shows strong anisotropic characteristics that originate from the
hexagonal close packed (HCP) crystal structure. Critical resolved shear stress (CRSS) values for various
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deformation modes differ significantly. The temperature dependences of CRSS values for different
deformation modes are also expected to be quite different. In the present study the CRSS values for various
deformation modes were systematically determined by mechanical testing of single crystal specimens with
different orientations at various temperatures. The slip and twin traces at the surface of deformed samples
were systematically examined and compared with trace predictions. Visco-plastic self-consistent (VPSC)
simulations were also utilized to determine the CRSS and the relative activities of different deformation
modes. Since twinning could significantly affect mechanical properties of Mg alloys, the effects of twin on
deformation and recrystallization behavior of magnesium were systematically investigated.



