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Abstract: By using Dmol 4.1 program based on the density functional theory, heat of formation, cohesive energy,
thermodynamic properties and density of states (DOS) of the alloying system were investigated to explain the mechanism
of the influence of Sb, Bi alloying on improving heat resistance properties of Mg-Al alloy. The results show that the
structure of these phases can exist and be stable when the Mg atoms at the positions I, II of the Mg;;Al;; phase are
substituted with Sb, the Mg atoms at the positions [ are substituted with Bi, which shows that Sb and Bi are little
soluted in Mg;,Al;; phase. By comparing the stable Mg;;Al;, phase with Sb or Bi addition, it is found that Mg;,Al;, phase
stability is improved, and Mg;;Al;, solid solutions substituting Mg atoms at positions I with Sb has the highest
structural stability, next substituting Mg atoms at positions [ with Sb, finally substituting Mg atoms at positions [
with Bi, whereas the structures of Mg;Sb, and Mg;Bi, are more stable than that of Mg;;Al;, solid solutions with Sb, Bi
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additions. By calculating the thermodynamic properties of Mg-Al alloy, it is found that the improved heat resistance

properties of the alloying system are caused by forming the Mg;,;Al}; phase and intermetallic Mg;Sb, and Mg;Bi, with

higher structural stability, which is not changed with the elevated temperature. Compared with the density of states (DOS)

of the alloying system, the increase of the structural stability of Mg-Al alloy with Sb or Bi additions attributes to an

increase in the bonding electron numbers at lower energy level below Fermi level, which mainly originates from the

contribution of the valence electron numbers of Mg(s), Mg(p), Al(p), Bi(d) and Sb(d) orbits.

Key words: Mg;;Al,, phases; structural stability; thermodynamic properties
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