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Abstract

This study is focused on the effect of Al,Ca as a modifier on eutectic Si modification of A356 alloy. Microstructural observation
was carried out for as-cast, as-solution treated and as-aged samples. Solution treatment and aging were performed for 2, 4, 6 and 10
hrs at 540°C and 170°C, respectively. Although A356 alloy, which Al,Ca was added, has no significant difference in as-cast phases
with normal A356 alloys, it shows much more modified eutectic Si, grain refinement and improved tensile property both in as-cast
and as-heat treated conditions. TGA result shows that Al,Ca added A356 alloy has a certain improvement in oxidation resistance.
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Table 1. Chemical compositions of all the examined alloys (wWt%).
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Fig. 1. Microstructures of as-cast A356 and Al,Ca added A356
alloys with different magnification: (a) A356 (x 200), (b)
A356 (x 1000), (c) Al,Ca added A356(x 200) and (d) Al,Ca
added A356 (x 1000).

Alloy Si Fe Cu Mn Mg Ca Ti Sr Al
A356 6.82 0.1279 0.011 0.0023 0.4032 0.0007 0.0087 - Bal
Al,Ca added A356 7.25 0.1283 0.0034 0.0050 0.3888 0.0041 0.0099 - Bal

* Al,Ca content corresponds to that of Ca in this article.
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Fig. 2. Change of eutectic Si morphology with solution treatment
time at 540°C in A356 and Al,Ca added A356 alloys.
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Fig. 3. Hardness change with solution treatment time at 540°C in
A356 and Al,Ca added A356 alloys.
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Fig. 4. Change of eutectic Si morphology with aging time at 170°C
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