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Synergistic Enhancement of Strength and Ductility of 7075 Aluminum Alloy via Solu-
tion, Pre-stretching, and Aging Processes
DU Wei, BAI Yicheng, CHEN Wenxuan, SHI Qiuyue, CHEN Xiang
(College of Automotive Materials, Hubei University of Automotive Technology, Shiyan 442000)

Abstract: A combined strategy of solution treatment, pre-stretching, and subsequent aging was employed to investi-
gate the influence of varying pre-stretching deformations on microstructure evolution and mechanical properties of as-
aged 7075 alloys. Characterizations were investigated by optical microscopy, scanning electron microscopy integrated
with electron backscatter diffraction, and a universal mechanical testing machine. EDS results reveal the presence of
coarse white AlCuFeZn intermetallic phases and relatively fine AIZnMgCu precipitates in specimens. Optimal strength-
ductility combination is achieved in specimens subjected to 5% pre-stretching followed by aging at 120 °C for 12 h,
where the yield strength, tensile strength and elongation reach 490 MPa, 558 MPa, and 15.1%, respectively. The
superior mechanical performance can be attributed to the synergistic effects of dislocation strengthening and precipita-
tion strengthening. Tensile fracture indicates that specimens are characterized by mixed ductile-brittle fracture, and pre-
stretching magnitude has negligible effects on quantity, size, and distribution of dimples.
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Fig.1 Schematic diagram of deformation heat treatment for 7075

aluminum alloy
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Fig.3 Microstructure of longitudinal section of as-aged 7075 aluminum alloy after different pre-tensile deformation
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Fig.5 Mechanical properties of 7075 aluminum alloy with varied pre-tensile deformation and aging treatment
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