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Mg-Zn-Y alloy, which is expected to be used for structural materials, has high specific strength
The strengthening mechanism due to the kink microstructure is called kink strengthening, and it must
be clarified for the practical use of Mg-Zn-Y alloy. In this study, I aim to clarify the geometrical
strengthening mechanism due to the kink microstructure. And I performed geometric analysis of kink
using the rank-1 connection and observation of kink microstructure using an electron microscope.

Analysis of the geometry of the three-dimensional morphology of kink using the rank—1 connection
and double trace analysis using electron backscatter diffraction (EBSD) were performed. It is found
kink morphology is sensitive to the activity of multiple basal slips. In kink band where single
basal slip is active, the orientation of the kink interface obtained from rank-1 connection and the
two—surface trace analysis agreed within 7° . This result shows the geometric analysis of kinks
using rank—1 connection is valid

The geometry of the intersection of shear band and kink band is analyzed using the rank-1
connection. It is found migration of the kink interface (cooperative deformation) occurs and
disclination is formed. They could act as the strengthening mechanism. Furthermore, there are two
types of deformation processes: one in which cooperative deformation occurs, and the other in which
it does not

The double compression test was conducted to slip deform the existing kink microstructures, and
the basal slip activated in each kink band was quantitatively evaluated by crystallographic
orientation analysis using EBSD measurement and mesh processing using the focused ion beam (FIB)
The results showed kink band sheared in the opposite direction to macroscopic shear direction exists.
This kink band could act as a strengthening mechanism.

This study showed the existence of two geometrical strengthening mechanisms: (1) disclination and
cooperative deformation caused by sheared kink band, (2) the existence of kink band sheared in the
opposite direction to macroscopic shear direction.
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