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Fig. 1 Constrained rod casting mold
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Table 1 Solidification parameters of 6061 recycled aluminum alloys with different amounts of Mg
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Fig. 5 Solid fraction curves and temperature range of 6061 recycled aluminum alloys with different amounts of Mg in vulnerable region
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Fig. 6 Effect of Mg content on solid fraction of Mg,Si
phase in 6061 recycled aluminum alloy
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Effect of Mg Addition on Solidification Characteristics and Hot Tearing
Behavior of 6061 Recycled Aluminum Alloy

SHI Ming—bo', LI Cheng-bo', DU Jun', HE Jian-song®
(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, Guangdong,
China; 2. Qingyuan Zhengtong Metal Products Limited Company, Qingyuan 511515, Guangdong, China )

Abstract:

The effect of Mg content (0.9%, 1.0%, 1.2%, 1.4%, 1.7%) on hot tearing sensitivity (HTS) of 6061 recycled
aluminum alloy was systematically investigated by using the constrained rod casting mold. The solidification
behavior and characteristic temperatures during the solidification of 6061 recycled aluminum alloy were
studied by the double thermocouples thermal analysis. The experimental results show that the hot tearing
sensitivity first decreases and then increases with increasing Mg content. The alloy has minimal hot tearing
sensitivity when the Mg content is 1.2%. The addition of Mg can decrease the precipitation temperature of
primary a-Al, Al13Fe4 and a-AlFeSi phase and increase the precipitation temperature of Mg,Si phase, thereby
shortening the solidification temperature interval AT and the vulnerable region temperature interval AT\
The hot tearing sensitivity of 6061 recycled aluminum alloy is the result of the combination of shrinkage in
the vulnerable region temperature range AT\, and shrinkage in the eutectic reaction. When the Mg content is
low, AT, is relatively large, and the sensitivity to hot tearing is large due to the large solidification shrinkage
stress. As the Mg content increases, AT\, decreases and the amount of Mg,Si phase increases at the end of
solidification. Therefore, a large amount of eutectic transformation causes hot tearing.

Key words:
6061 recycled aluminum alloy; thermal analysis; hot tearing sensitivity; vulnerable region temperature interval
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