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The deformed microstructural observations at the beginning of the three-point bending
toughness test showed that the microstructure at the head of the crack-tip composed of
high-angle grain boundaries changed to that of sub-grain boundaries without any
deformation twins. The prevention of twin formation led to an improvement of fracture
toughness in magnesium and its alloys, since the deformation twins generally become the
crack-propagation site. On the other hand, the dimple formed region showed the
formation of not only sub-grain boundaries but also nano-ordered twins. The reason for
the nano-ordered twin formation is that the stress to cause the particle cracking and/or
interface fracture is much higher than that to form the twins.
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