FOEHREFRIFICEDLPSO B Mg EENDTHHIBEDER

In situ neutron diffraction study of deformation mechanisms in LPSO-type Mg alloys
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Recently, a new series magnesium alloys with microstructure consisting of Long Period Stacking Ordered structure (LPSO) and
a-Mg phase, which exhibit excellent mechanical properties, i.e., the tensile yield strength of 610MPa and the elongation of 5% at
room temperature [1], have attracted great attention. A special deformation mechanism - kink deformation was reported as the
work-hardening mechanisms in LPSO phase alloys during deformation [2]. In the present investigation, in Situ neutron diffraction
experiments were conducted on the beam line 19 ‘TAKUMI’ at J-PARC to clarify the compression deformation behavior in the
LPSO-type phase alloys.

A series of ternary Mg-Zn-Y alloys with the microstructure consisting of different volume fractions of LPSO and a-Mg phase
were measured in this study, which exhibit quite different mechanical properties. Kink deformation is the main deformation
mechanism in LPSO structure, whereas twinning in combined with basal slip activates in a-Mg phase. LPSO structure reflections
share more lattice strain than a-Mg during plastic regime implying LPSO structure acts as the harder component in these alloys.
The details of the deformation mechanisms of these LPSO-type Mg alloys will be elucidated and discussed based on the
experimental results of lattice strain, diffraction peak broaden and texture evolution obtained by neutron diffraction during the
presentation.
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