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Fig.1 Age-hardening curves of A16.2Zn2.3Mg and
Al5.0Zn3.0Mg alloys
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Fig.2 Structural model of ternary solid solution a-Al-Zn-Mg
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Table 1 Valence electron structure of solid solution
a-Al-Zn-Mg
Bond name I, D,/nm D, /nm Ny AD,/nm
DM 8 0.286336 0.286298 0.2562
DY 16 0.286336 0.286298 0.248 5
DA 16 0.286 336 0.286298 0.208 6
DA 8 0.286336 0286298 02023 3.79x107
DMeMe 6 0.404940 0.404 902 0.006 0
D 6 0.404940 0.404 902 0.004 3
DA 12 0.404940 0.404 902 0.004 0
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Fig.3 Structural model of a-Al
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Fig.4 Structural model of binary solid solution a-Al-M
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Table 2 Main bonds of solid solutions in Al-Zn-Mg alloys

Structural unit Bond name I, D,/nm 56, /mm  p, F
a-Al DM 48 0.2863 0.2863 0.2086 279.4
a-Al-Zn DM™ 24 0.2863 0.2860 0.2250 313.3
a-Al-Mg DM 24 0.2863 0.2870 0.2495 327.2

DM 8 0.2863 0.2863 0.2562
a-Al-Zn-Mg DY 16 0.2863 0.2863 0.2485 341.1
DI 16 0.2863 0.2863 0.2086
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Fig.5 Structural model of solid solution a-Al-Mg-Zn-Mg-Al
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Effects of Zn/Mg Ratio on Aging-Precipitation Sequence of Al-Zn-Mg Alloys

Qu Hua, Liu Weidong, Zhang Xu, Zhao Xu
(Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The age-hardening behaviors of Al-6.2Zn-2.3Mg and Al-5.0Zn-3.0Mg alloys after solution treatment at 470 °C for 2 h, and
aging treatment at 120 °C were studied by hardness measurement. The valence electron structure of the alloy matrix was calculated, and the
micro-mechanism of the formation of atomic clusters in the matrix during the solid solution and initial aging was studied. Then the effect
of Zn/Mg ratio on precipitation sequence of the Al-Zn-Mg alloy was analyzed. Results show that the age-hardening behavior of the
Al-6.2Zn-2.3Mg alloy exhibits an obvious two-peak characteristic because the solid solution a-Al-Zn-Mg preferentially formed in the
initial aging process provides the conditions only for the formation of GP zone of 7 precipitation sequence. However, the two solid
solutions a-Al-Zn-Mg and a-Al-Mg-Zn-Mg-Al formed during the initial aging of Al-5.0Zn-3.0Mg alloy provide the conditions for the GP
zone formation of the precipitation sequence of 7 and 7, respectively. Therefore the two precipitation sequences, which have many
differences in the aging progress, transforming time, strengthening phase precipitation and strengthening effects, start simultaneously
during aging, so the age-hardening behavior of Al-5.0Zn-3.0Mg alloy does not show obvious two-peak characteristics.

Key words: Al-Zn-Mg alloys; aging sequence; EET theory; valence electron structure
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