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Improvement for properties of Mg alloys via deformation twin boundary plasticity
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The possibility for enhancing properties via deformation twin plasticity is
examined in this study using several Mg binary alloys, which alloying elements are segregated at
twin boundaries. The properties of toughness and crack-propagation behavior are found to be
influenced by alloying elements for segregation. The alloying element, which has a characteristic
for strong bonding to Mg, is a great effective to improve toughness. Damping properties are also
influenced by existence in twin boundary and/or segregation behavior. Segregation of alloying
elements having low segregation energy plays a role in prevention of decreased damping properties.
Since the interface between matrix and twin boundaries becomes the crack-propagation route, twin
boundaries are recognized as the harmful factors for Mg. However, by control of bonding behavior
between solute and solvent elements at twin boundaries, such boundaries become the effective
microstructures for attaining further good properties.
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These figures are reconstructed in part from Scripta Mater 130
(2017) p-114 with permission from Elsevier.
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