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Study of the Mechanism and Causes of Pore Formation in
Sr-modified Al-Si Alloys

S. M. Miresmaeili and S. Shabestari

Department of Materials and Metallurgy, Faculty of Engineerin, Shahid Rajaie University
Department of Materials and Metallurgy, Iran University of Seience and Technology

Abstract: The formation of microporosity in modified AI-Si alloys has been reviewed in the present study. A major concern
in modification is the increased tendency to form microporosity in the macro-shrinkage free Al-Si alloy castings. It has also
been demonstrated that at low hydrogen contents (0.1cc/ 100g, Al), where only shrinkage porosity should occur, the effect of
Sr-modification on porosity content is not considerable, indicating that the increase in porosity is due to an increase in gas
porosity. Modification treatment, however, does not add hydrogen to the melt, nor does it increase the rate of regassing of the
liquid, revealing that it can not enhance pore formation by increasing the melt hydrogen content. Modification treatment
raises the freezing range (4-10 °C), but this increased freezing range exerts only a very small effect on microporosity
formation, which cannot, by itself, explain the increased tendency to microporosity formation observed in modified alloys. The
presence of modifiers slightly decreases the surface tension of the melt (5%), although this decrease in surface tension is not
sufficiently high to considerably enhance pore formation in modified alloys. Many researchers have reported that
modification treatment might favour the formation of porosity due to its effect on oxide use in the heterogeneous pore
formation although the systematic observation of pores has shown that SrO does not take part in pore fomation in Sr-modified
alloys. Strontium and other modifiers which increase pore formation (Na and Ca) in Al-Si alloys have a high chemical affinity
to form complex intermetallic compounds with Si and Al. Systematic observation of pores have shown that Sr-rich
intermetallics take part in pore formation. Thus, Sr-modification may increase the porosity content through the formation of
Sr-rich compounds during solidification.

Keywords: Al-Si alloys. Modification treatment with strontium, Porosity, Strontium-rich intermetallic compounds.
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