©
2020 2022

Al

Elucidation of structures of vacancy-solute clusters in aluminum alloys by
first-principles calculations and statistical method
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The interaction between vacancies and solute atoms has a great influence on
the mechanical property of age-hardening Al alloys. In the present work, the stable structures of
vacancy-solute clusters in Al-Mg-Si alloys have been clarified using first-principles calculations
and statistical method. Not the most stable but the second most stable vacancy-solute cluster, which

has layered type structure, evolves into the precipitation hardening phase, which contributes to
the negative effect of natural aging: the precipitation of the precipitation hardening phase is
suppressed by natural aging. In Al-Mg-Zn alloys, the effect of vacancies on the structure and
stability of solute clusters is not significant, which contributes to the age-hardening of
furnace-cooled specimen.
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