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Abstract: The solid solution structures of Al phases in Al-9.6%Mg, Al-11Mg-4.5Zn and Al-17Zn-1.5Mg alloys solidified
under normal pressure and high pressure were investigated using XRD, EDS and TEM. The results show that the solid
solubility of Mg in Al phase in Al-9.6%Mg alloy increases remarkably, and those of Mg and Zn in Al phase in
Al-11Mg-4.5Zn and Al-17Zn-1.5Mg alloys increase, however, the proportion of Zn saturating in Al phase is much more
than that of Mg. Under the condition of normal pressure solidification, the lattice constants of Al phases in three alloys
have an increment comparing with that of pure Al. In contrast to normal pressure solidification, the lattice constants of Al
phases in Al-9.6Mg alloy and Al-11Mg-4.5Zn alloy solidifying at 6 GPa high pressure increase up to 1.178% and 0.220%,
respectively. And the lattice constant of Al phase in Al-17Zn-1.5Mg alloy changes little. Furthermore, Mg with larger
atomic radius saturating in Al phase leads to the increment of the lattice constant in Al-Mg-Zn alloy, and that of Zn with
smaller atomic radium causes the lattice constant to decrease. The smaller the atomic radium of the solute is, the more the
proportion saturates in Al phase after high pressure solidification are.
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Table 1 EDS analysis results of Al solid solubility phases in
Al-Mg and Al-Mg-Zn alloys solidifying under different

pressures
; Do,
Al Content in Al phase /% Increase
y Normal 6 GPa Rate/%
pressure
Al-9.6Mg Mg 8.52 13.46 57.98
Mg 8.73 11.46 31.27
Al-11Mg-4.5Zn
Zn 1.2 1.75 45.83
Mg 0.78 0.9 15.38
Al-17Zn-1.5Mg
Zn 6.74 8.64 28.19
1) Mole fraction.
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Fig. 1 XRD patterns of pure Al, Al-Mg and Al-Mg-Zn alloys
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Fig. 3 XRD patterns peaks of Al phases in Al-9.6Mg alloy under normal pressure and high pressure: (a) (111) crystal face; (b) (200)

crystal face; (c) (220) crystal face
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Fig. 4 XRD patterns peaks of Al phases in Al-11Mg-4.5Zn alloy under normal pressure and high pressure: (a) (111) crystal face; (b)
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Fig. 5 XRD patterns peaks of Al phases in Al-17Zn-1.5Mg alloy under normal pressure and high pressure: (a) (111) crystal face;
(b) (200) crystal face; (c) (220) crystal face
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Fig.6 Electron diffraction patterns of Al phases in Al-Mg and Al-Mg-Zn alloys solidifying under different pressures: (a) Al-9.6Mg
alloy, normal pressure, Al zone axis [011]; (b) Al-9.6Mg alloy, 6 GPa, Al zone axis [011]; (c) Al-11Mg-4.5Zn alloy, normal pressure,
Al zone axis [001]; (d) Al-11Mg-4.5Zn alloy, 6 GPa, Al zone axis [011]; (e) Al-17Zn-1.5Mg alloy, normal pressure, Al zone axis

[011]; (f) Al-17Zn-1.5Mg alloy, 6 GPa, Al zone axis [011]
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Table 2 Lattice constants of Al solid solubility phases in
Al-Mg and Al-Mg-Zn alloys solidifying under normal pressure

and high pressure

Lattice constant/A

Pressure
Al9.6Mg  Al-11Mg-4.5Zn  Al-17Zn-1.5Mg
Normal 4.074 4.082 4.044
pressure
6 GPa 4.122 4.091 4.046
Increase 1.178 0.220 0.005
rate/%
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