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The microscopic origin of phase stability and role of solute atoms in metal
alloys having partial dislocation; A first-principles study
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We studied the origin of the phase stability of pure-Fe and Mg-Zn-Y based

alloys with long-period stacking order (LPSO) using first-principles density-functional theory (DFT)
calculations. We showed how the electronic structure near the Fermi level affects the structural
stability in both systems. To understand the actual stacking pattern and to discuss the possible
realization of an LPSO phase as the intermediate phase between the y and € phases, the magnetic
phase stability of various LPSO structures of pure-Fe was examined. We also discuss the origin of
the phase stability of 18R Mg-Zn-Y alloys with a LPSO using first-principles DFT calculations. We
calculate the heat of formation as a function of the number of Zn vacancies to discuss the role of
Zn atoms. The convex hull indicates that the Zn atoms in the LPSO alloys are stable even if they
number about half of the Y atoms. The bonding state with Zn p orbitals leads to the stability of the

LPSO structure.

LPSO Convex Hull
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