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Challenge of Ductilization in Hexagonal Magnesium Based on the Platoon Concept
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We have succeeded in producing bulk nanostructured pure Mg and Mg-Zn-Zr-Ca
alloy having fully recrystallized ultra fine grained structures with grain sizes ranging from
several hundreds nm to 100 micrometers. In the bulk nanostructured Mg-Zn-Zr-Ca alloy, <c+a>
dislocations that did not operate in conventional grain sizes were nucleated from grain boundaries,
and they interacted with <a> dislocations to enhance the strain hardening of the material, leading
to managing both high strength and large ductility. In case of the bulk nanostructured pure Mg, it
was found for the first time that grain boundary sliding happened even during room temperature
deformation. We could quantitatively explain the peculiar deformation behavior of the ultra fine
grained Mg and Mg alloys in terms of the concept of "platon™ we had proposed, and showed a
fundamental guideline for realizing HCP Mg and Mg alloys with high strength and large tensile
ductility.
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