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Fig.1 Vacuum die-cast specimens
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Fig.2 XRD patterns of the alloys: (a) Mg-7Al, (b) AT72,
(c) Mg-7AlI-T4, and (d) AT72-T4
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Fig.3 Microstructures of the alloys: (a) Mg-7Al and (b) AT72
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Fig.4 SEM images (a, c) and EDS spectra (b, d) of the alloys: (a, b) Mg-7Al and (c, d) AT72
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Fig.8 Mechanical properties of Mg-7Al and AT72 alloys

different states at room temperature
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Fig.9 Mechanical properties of Mg-7Al and AT72 alloys in
different states at 200 C
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Table 1 Corresponding results of cohesive energy (Econ) and formation enthalpy (AH)
Phase Space group Lattice constant/nm Atom coordinates AH/kJ mol™? Econ/kJ mol™
Mg ( I )(0.000,0.000,0.000)
Mg (11)(0.328,0.328,0.328)
Mgi7Al1, 1-43m 0.913 Mg (I11)(0.356,0.356,0.040) -5.03 —-235.26
Al (0.090, 0.090, 0.274)
Mg (0.250, 0.250, 0.250)
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Fig.10 Changes of entropies S (a), enthalpies H (b), and Gibbs free energies G (c) of Mg.Sn and Mg17Al1, phases with temperature
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Microstructure, Mechanical Properties and First Principle Calculation of
Mg-7Al (-2Sn) Alloys Prepared by Vacuum Die-casting

Wang Feng®, Sun Shijie’, Mao Pingli, Liu Zheng", An Shuaijie?
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Liaoning Equipment Manufacturing Vocational and Technical College, Shenyang 110161, China)

Abstract: The effects of 2 wt% Sn on the microstructures and the mechanical properties of the die-cast Mg-7Al alloy and the
solution-treated alloy were studied by optical microscope (OM), scanning electron microscopy (SEM), energy dispersive spectrometer
(EDS), X-ray diffraction (XRD), differential scanning calorimetry (DSC) and tensile tests. The results show that after 2 wt% Sn is added
into the Mg-7Al alloys, the grains are refined, the growth of Mgi7Ali, phase is suppressed and a few dispersed Mg,Sn particles with
granular morphology are formed. After solution treatment the second phases of Mg-7Al alloys drastically decrease while fine granular
Mg.Sn phases are still on the AT72 alloy matrix. AT72 alloy exhibits better tensile properties at both room and elevated temperature than
Mg-7Al alloys due to the refinement of grains, increase of second phases, optimum morphology of Mgi7Ali; and precipitation of Mg,Sn
with better thermodynamic properties. The mechanical properties are improved after solid-solution treatment, which is attributed to
solid-solution strengthening and dispersion strengthening. In addition, from the view of microscopic theory, the effect of Sn on the
improvement of the mechanical properties of Mg-7Al alloy at elevated temperatures was discussed by first-principle calculation.

Key words: Mg-Al alloy; alloying; microstructure; mechanical properties; first principle
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