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Table1 Chemical composition of as cast 7075 aluminum alloy (w/%)
Mg Zn Si Fe Cu Mn Cr Al
2.1~2.9 5.1~6.1 0.4 0.5 1.2~2.0 0.3 0.18~0.28 Bal.
Bl 1 7075 &4 KL A M 2
Fig.1 Microstructures of 7075 alloy in semi-solid state (a) and as rolled state (b)
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Fig.2 Tensile specimen size (mm)
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Fig.3 Microstructures of sheet annealed at different holding temperatures for 20 min: (a) 350 C, (b) 410 C, (c) 470 ‘C, and (d) 530 C
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Fig.4 Mass fraction of each phase in semi-solid billets by EDS
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Fig.5 Microstructures of sheet annealed at 470 “C for different holding time: (a) 10 min, (b) 20 min, and (c) 30 min
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Fig.6 Average grain size of sheet annealed at different temperatures for 20 min (a) and at 470 °C for different time (b)
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Fig.8 Stress-strain curves of different annealed plates: (a) annealing

temperature and (b) annealing time
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Fig.9 Fracture morphologies of sheet annealed at different temperatures for 20 min: (a) 350 ‘C, (b) 410 C, (c) 470 C and (d) 530 'C
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Effect of Annealing Process on Microstructure and Properties of Rolled Semi-solid Billet

Zheng Xiaoping, Li Yalan, Yu Xinlei, Su Xiaolin, Li Hongbin, Tian Yagiang, Chen Liansheng
(North China University of Science and Technology, Tangshan 063210, China)

Abstract: Deformation heat treatment of 7075 aluminum alloy semi-solid billet was carried out by asynchronous rolling process. The effect of
recrystallization annealing on microstructure evolution and mechanical properties of the deformed semi-solid sheets was studied. The
recrystallization degree and grain size change trend of the annealed sheet under various process parameters were analyzed, and the recrystallization
mechanism of the deformed semi-solid sheet during annealing was summarized. The results show that the recrystallization order of microstructure
is deformed eutectic phase, deformed primary solid phase, and deformed intragranular “droplet”. When the annealing process is held at 470 °C for
20 min, the recrystallized grain size of the annealed sheet is smaller and the comprehensive mechanical properties are better. The tensile strength
and elongation of the annealed sheet are 408 MPa and 28%, respectively. The increase of annealing temperature will lead to the transition from
brittle fracture to ductile fracture, but too high annealing temperature will lead to hot cracking, which will greatly reduce the mechanical properties
of the plate.

Key words: semi-solid billet; microstructure evolution; mechanical properties; recrystallization mechanism
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