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Abstract: Despite extensive investigations on the high-pressure melting curves of magnesium (Mg) and aluminum (Al),
there have been very few reports on those of Mg-Al and Al-Mg alloys. In this work, first-principles molecular dynamics
simulation of the high-pressure melting points of dilute solid-solution alloys was carried out by combining structural
modelling of disordered solid-solution alloys using the similar atomic environment (SAE) method and melting point
simulation using the solid-liquid coexistence method. Based on this, the high-pressure melting points of two dilute
solid-solution alloys, a Mg-Al alloy AZ31B, and an Al-Mg alloy LF6Al, were then calculated. Our preliminary calculations
show that at high pressures, the melting temperature of LF6ALI is slightly lower than that of Al, and the melting temperature
of AZ31B is very close to that of Mg. This work paves the way for further investigation of the effects of alloy composition
on the high-pressure melting of Mg-Al and Al-Mg alloys.
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Fig.1 The disordered solid-solution structure for LF6AI,
constructed by the SAE method based on a 144-atom supercell
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Fig.2 The disordered solid-solution structure for LF6AI, constructed by periodically repeating the structure in Fig. 1 four times along
the ¢ direction
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Fig.3 Implementation of the solid-liquid coexistence method in
this work
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Fig.4 A solid-liquid coexistence configuration during the melting point simulation of AZ31B
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Fig.5 Structure analyses for AZ31B, corresponding to the
atomic configuration in Fig. 4: (a) order parameter, (b) number
density (divided by its average value)
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Fig.6 High-pressure melting of Al and LF6ALl: (a) melting points and melting curve of Al, (b) melting points of LF6AI
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Fig.7 High-pressure melting of Mg and AZ31B: (a) melting points and melting curve of Mg, (b) melting points of AZ31B
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