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Effects of Cu content on mechanical properties of thixocast Al-7%Si-0.5%Mg alloys

IWASAWA Shigeru, SUZUKI Hiromitsu, HASEGAWA Kazuhiro, KAMIKUBO Yoshinori,
TAKAHASHI Masashi, YAMAMOTO Kensuke and SUGIURA Yasuo

In the present study, we investigated the effects of Cu addition on the microstructure and mechanical properties
of thixocast Al-7%Si-0.5%Mg alloys. The addition of Cu resulted in the formation of 8 and Q phases, and their
volume fraction increased with an increase in the Cu content. A good combination of tensile strength and elongation
was obtained in the Al-7%Si-0.5%Mg-1.0%Cu alloy, revealing 272N/mm2 in U.T.S. and 9.2% in elongation in as-
cast condition, and 326N/mm?2 in U.T.S. and 5.1% in elongation in T5 condition. This is because the thixocasting
process, which is characterized by a much faster solidification rate, leads to fine eutectic phases such as Si phase Fe-
and Cu-bearing intermetallic compounds, and an increase in supersaturated solution elements within the a-Al phase.
The resultant mechanical properties of thixocast alloys show superior strength and ductility compared to those of

conventional gravity die-cast alloys.
Keywords : Thixocasting, Mechanical properties, Aluminum casting alloys, Cu addition
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