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Fig. 1 Standard size of tensile specimen
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Fig. 2 Microstructure of Al-Zn-Mg alloy after solution treatment at different temperatures and aging treatment for 12 h
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Fig. 3 SEM image and EDS analysis of grain boundaries for Al-Zn-Mg alloy after solution at 500 “C and aging
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Fig. 4 Effect of different solution temperatures on hardness
of Al-Zn-Mg aluminum alloy
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Fig. 5 Effect of different solution temperatures on tensile
strength and elongation after fracture of Al-Zn-Mg aluminum alloy
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Fig. 6 SEM morphology of tensile fracture of Al-Zn-Mg aluminum alloy at different solution temperatures
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Effect of Solution Temperature on Microstructure and Mechanical
Properties of Al-Zn-Mg Alloys
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Abstract:

The effects of different solution temperatures on the microstructures and mechanical properties of Al-Zn-
Mg as-cast aluminum alloy were studied by means of optical microscopy, scanning electron microscopy,
energy spectrum analysis, Brinell hardness and tensile test at room temperature. The results show that the
second phase MgZn, of Al-Zn-Mg cast aluminum alloy is changed from under-solution to complete solution
with increasing the solution temperature from 480 °C to 510 °C . The remelting spheres appear at the grain
boundary at 535 °C . The matrix a phase does not change obviously in the whole solution temperature range.
The optimum heat treatment process for the Al-Zn-Mg cast aluminum alloy is solution at 495-500 °C for 6 h
followed by aging at 177-180 °C for 12 h. Thus, the tensile strength, elongation and Brinell hardness can reach
318-320 MPa, 3.3%-3.5%, and HBW 104-108, respectively, exhibiting the good combination of the superior
mechanical properties.
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