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Abstract

180882

This study was conducted in order to investigate the effects of Scandium and Zirconium on the grain
refinement efficiency of alloy grade A356. Scandium and Zirconium have similar atomic lattice as
aluminium but the melting point are higher than aluminium. Therefore, these elements are suitable
for creating nucleant to refine grain. At present , both alloys have been investigated for application
{

in Aluminium-Magnesium alloy and wrought alloy. However, there is little information available on
Aluminium-Silicon casting in using both Scandium and Zirconium.

In this study, Scandium with 0.009-0.650 percent and Zirconium 0.0002-0.400 percent in weight
were added to the Aluminium-Silicon liquid before pouring into the standard TP-1 mold in order to
make the grain bigger than usual. This method made it easy to observe the grain refinement process.
The results indicated that after adding Scandium and Zirconium in Aluminium-Silicon liquid, the
grain size decreased by 55.41 percent when added 0.009 wt. percent Sc and 73 percent when added

0.002 wt. percent Zr. Moreover, the grain size decreased by 83.52 percent when 0.009 wt. percent

Sc and 0.0016 wt. percent Zr were added. Furthermore, the refinement also increased by the

amount of the master alloy quantity added. In other words, the more master alloy was added, the
more refined the grain became. Besides, the study also showed that scandium helped the

modification of eutectic silicon refinement, which is similar of the effect obtained from strontium.
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