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Understanding nucleation/growth mechanism of deformation twins using in-situ
picoindentation technique
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The driving force for {10-12}-type deformation twins nucleation was found to be
much higher than that of (basal-type) dislocation formation. The nucleation site for deformation twins in
poly-crystalline magnesium is likely to be mainly grain boundary; in particular grain boundary, which has
a high grain boundary energy, readily become the nucleation site. The alloying element does not affect
the nucleation site, but does the volume fraction of twin formation. These results reveal that grain
boundary control, e.g., grain boundary segregation, leads to the prevention or enhancement of twin
formation. As for the single-crystalline magnesium, the point defect, such as the vacancy, became the
nucleation site for deformation twins.
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