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High pressure solidification microstructure and stability of
Al-9.6%Mg alloy
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Abstract: The microstructure and its stability were investigated when Al-9.6%Mg alloy was solidified under 6GPa high
pressure using SEM, XRD and TEM. The formation mechanism of high pressure metastable phase was discussed. The
results show that a hexagonal phase forms under high pressure solidification conditions instead of a great amount of
interdendritic Al;Mg, phases under normal pressure. This phase disappears after aging treatment (300 ‘C, 11 h), and they
are transformed into the stable AlsMg, phase, but its morphology changes from the branching to agglomerate. So it is
deduced that the hexagonal phase formed at 6 GPa pressure is a metastable phase. In addition, the solid solubility of Mg
in Al matrix increases from 7.74% to 11.3%, and the lattice constant of a(Al) phase also increases, the diffraction peaks
of Al move to the left in XRD patterns. However, the position of the diffraction peaks of Al is almost the same as that of
normal pressure after aging treatment.
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Fig.1 Cooling curve of Al-9.6%Mg alloy solidified at 6 GPa

pressure
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Fig.2 SEM morphologies of Al-9.6%Mg alloy solidified

under different pressures: (a) Normal pressure; (b) 6 GPa
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Fig.3 XRD patterns of Al-9.6%Mg alloy solidified under
normal pressure and high pressure as well as after aging for

high pressure solidified sample
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Fig.4 TEM morphology and diffraction patterns of Al-
9.6%Mg alloy solidified under 6 GPa pressure: (a) Morphology
of the second phase; (b) SAD pattern of the second phase; (c)
SAD pattern of common Al matrix
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Fig.5 SEM morphologies of high pressure solidification
sample Al-9.6%Mg alloy aged at 300°C for 11 h

Fig.6 TEM morphologies of high pressure solidification sample after aging in Al-9.6%Mg alloy: (a), (b) Morphology of the second
phase; (c) SAD pattern from dark area in Fig.5 (b); (d) SAD pattern from area “B” indicated in Fig.5(b)
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