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Influence of Zn content on microstructure and properties of
spray-formed 7x X X series aluminum alloys
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Abstract: The ultra-high strength aluminum alloys with high Zn content were prepared by spray forming technolo-
gy, and the microstructure and properties of alloys were studied. The results show that the as-deposited materials
reveal a spheroid grain morphology with an average grain size of 10 =20 Pm. XRD analysis results indicate that the
as-deposited alloys consist of a( Al), MgZn2, Al,Cu and A,.CuMg phases. The ultimate tensile strength of the alloy
with 9.5% ~11.5% Zn content can get to 815 M Pa after T 6 heat treatment. Based on the microstructure and proper-

ties, the Zn content should be controlled between 9.5% and 11.5%.
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Table 1 Compositions of new type alloys ( mass fraction, %)

Alloy Zn Mg Cu Zr Ni
A19Zn2. 8Mgl. 8Cu 8.5-9.5 2.6-3.0 1.6-2.0 0.12-0. 16 0.1
A110Zn2. 8Mgl. 8Cu 9.5-10.5 2.6-3.0 1.6-2.0 0.12-0. 16 0.1
Al11Zn2. 8Mgl. 8Cu 10.5-11.5 2.6-3.0 1.6-2.0 0.12-0. 16 0.1
Al12Zn2. 8Mgl. 8Cu 11.5-12.5 2.6-3.0 1.6-2.0 0.12-0.16 0.1
Al13Zn2. 8Mgl. 8Cu 12.5°13.5 2.673.0 1.6-2.0 0.12-0. 16 0.1
Al14Zn2. 8Mgl. 8Cu 13.5-14.5 2.6-3.0 1.6-2.0 0.12-0.16 0.1
Al15Zn2. 8Mgl. 8Cu 14.5-15.5 2.6-3.0 1.6-2.0 0.12-0. 16 0.1
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Fig.1 SEM photographs of spray-deposited alloys with different Zn contents
(a) —A19Zn2.8Mgl.8Cu; (b) —A110Zn2. 8Mgl. 8Cu;
(¢) —Al11Zn2. 8Mgl. 8Cu; (d) —Al13Zn2. 8Mgl. 8Cu
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Fig. 2 XRD pattern of as-deposited
Al11Zn2. 8M gl. 8Cu alloy
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Fig.3 TEM morphology and diffraction patterns of spray-deposited A111Zn2. 8M g1. 8Cu alloy
(a) —Morphology; (b) —b phase; (c) —c phase; (d) —d phase;
(e) —e phase; (f) —f phase; (g) —g phase; (h) —Trrangle grain boundary
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Fig. 4 Mechanical properties of
spray-deposited alloys with

different Zn contents after T 6 treatment
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