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Table 1 Tensile properties of forged samples treated at

different solution temperatures
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Fig.2 Optical micrographs of microstructures of alloys treated at
different solution temperatures: (a) 470 C, (b) 472 C,
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Fig.3 BSE image (a) and XRD result (b) of the forged sample

after solution treating at 474 °C
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Fig.4 Effect of solution temperature on content of alloying

elements in the matrix
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Fig.5 Effect of solution temperature on content of alloying

elements in second phase particle
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Fig.6 SEM tensile fractography of the sample treated at different
solution temperatures: (a) 470 C, (b) 472 C, (c) 474 C,
and (d) 476 C
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Effects of Solution Temperature on Microstructure and Properties of
Al-11.7Zn-2.2Mg-2.0Cu-0.12Zr Aluminum Alloy

Li Guoai, Zhang Kun, Lu Zheng, He Weiwei
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Effects of solution temperature on solid solubility, tensile properties, microstructure and fractography of a new Al-Zn-Mg-Cu-Zr

aluminum alloy were studied by tensile testing, optical microscopy, XRD, SEM and EPMA. The results indicate that the solid solubility of

the matrix increases with the increasing of temperature, and it reaches stable state at 474°C when about 99 wt% Zn, Mg and 75 wt% Cu

enter into the matrix, and the residual elements enrichment in the second phase particles locate on grain boundary. The optimal solution

temperature is 474°C; at the same time, the tensile strength of forge can get up to 688 MPa, and elongation is 8%. At 476°C, the slight

over-burned in local region is observed, which lead to the decrease of elongation rapidly. It is found that the tensile fractography is affected

by the volume fraction of residual particles and the recrystallization level of deformed grains. With the temperature increasing, the

fractography transforms from intergranular cracking mixed dimple-type transgranular cracking to intergranular cracking.

Key words: Al-Zn-Mg-Cu-Zr alloy; solution temperature; second phase particle; recrystallization; fractography
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