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Effects of progressive solution treatment on microstructure
and mechanical propertiesof 7A04 aluminum alloy

NIN Ai-lin®2, LIU Zhi-yi?,
ZHENG Qing-chun, ZENG Su-min®-3

(1. School of Materials Science and Engineering,
Central South University, Changsha 410083, Ching;
2. Department of Mechanical Engineering, Shaoyang I nstitute, Shaoyang 422004, China;
3. Southwestern Aluminum Ltd.Co., Chongging 401326, China)

Abstract: The effects of progressive solution treatment on microstructure and mechanical properties of 7A04 aluminum
aloy were investigated. Results indicate that after solutionized under condition of 470°C, 5min+485°C, 9min and subsequent
aging process of 140°C, 6h+150°C, 1h, 0, 0y, and d; of 7A04 alloy reach 544.6MPa,  498.8MPaand 11.1%
respectively. Metallography observation indicates that the grain size after short-time progressive solution treatment (470°C,
5min+485°C, 3-9min) issmaller than that after single-stage solution at 485°C. SEM observation indicates that the
progressively solutionized sample in tension test behaves as typical dimpled fracture. X-ray diffraction analysis indicates that
after progressive solution under the condition of 470°C, 5min+485°C, 9min, MgZn, as main strengthening phase is totally
dissolved except a small amount of Al,Cu. EDAX analysis indicates that the main undissolved phases are inclusionsrich in Fe

and Cu. Because the grain size of the sample progressively solutionized at 470°C, 5min+485°C, 9min is smaller than that of
single-step solutionized at 485°C, the supersaturation degree of the progressivly solutionized sample reaches that of the
sample single-step solutionized at 500°C, 20min, and obtains the highest mechanical properties after subsequent aging, which
isequal to those got by traditional solution process.
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