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Effect of scandium and heat treating after age hardening on microstructure and
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*Scandium is in the focus of aluminum researchers as a new promising element to refine
grains, increase recrystallization temperature, and reduce hot cracking susceptibility in
wrought aluminum alloys, and effectively reduces hot tearing susceptibility and
increases corrosion resistance in high strength aluminum alloys. However, many
engineering properties have not been studied in details including the effect of scandium
on the high temperature stability of A356, especially after age hardening process. This
research was to investigate the effects of Sc on aluminum silicon casting alloy A356. It
was found that addition of 0.2 wt.% Sc could modify eutectic Si in A356 by changing its
morphology towards a rounded and fibrous shape and refine grain size. The different
levels of Sc and Sc with Zr additions were added to A356 before casting in the
permanent mold. Zr was used together with Sc because it was previously reported that
Zr increased the effectiveness of Sc in many areas. The A356 samples were age
hardened before heating up at different elevated temperatures and for different
durations. The samples were then tested for their hardness. It was found that 0.2 and 0.4
wt.% Sc additions and Sc with Zr addition into A356 increased hardness and improved
the hardness stability at T6 condition after elevated temperature service due to slower

over aging response.
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