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Zn Mg Cu Si Fe Cr Mn Ti Al
550 2.20 1.40 0.06 0.20 0.23 0.11 0.03 Bal.
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Fig.1 Longitudinal microstructures of as-extruded 7075 Al alloy
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Microstructure Evolution and Prediction of 7075 Aluminum Alloy After Isothermal
Remelting

Zhang Wanpeng?, Lang Lihui*, Zang Bo*, Wang Chuan', Qin Chengwei?®, Chu Bogang®
(1. School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)
(2. Bogie Technology Center, CRRC Tangshan Co., Ltd, Tangshan 063000, China)

Abstract: Taking the as-extruded 7075 Al alloy, material as the research object, the effects of isothermal temperature and holding time on
the billet microstructure after semi-solid isothermal remelting built were studied. The grain growth law of solid-liquid area was predicted
by the grain-growth model in the IMAK module of DEFORM-3D software. The results show that the grain size is gradually increased, the
grain tends to be rounded, and the liquid content of the grain border is increased with increasing the isothermal temperature and
prolonging the holding time. During the high solid fraction interval, the grains undergo recrystallization, merging and growth, and the
liquid phase increases. In the low solid fraction interval, the non-recrystallized grains are rarely visible, and Ostwald ripening is the
primary mechanism for the rapid grain growth. In the semi-solid isothermal remelting grain growth formula, n=3 is a more accurate value.
The rate of grain growth is calculated as 55.1, 295.3, and 817.9 pm®/s with increasing the isothermal temperature. Using the energy
relation and grain growth formula, the activation energy of the grain boundary migration of the 7075 Al alloy is calculated as 118.6 kJ/mol.
Therefore, a grain growth rule in the range of 550-620 <C can be predicted. The measured and expected values are close to each other.

Key words: isothermal remelting; aluminum alloy; microstructure; simulation prediction
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