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Removal Process and Quality Control of Impurity Elements
in Alloy Casting Aluminum Alloy Smelting
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Abstract

Cast aluminum alloys are extensively utilized in aerospace, automotive manufacturing, and related fields due to their lightweight
and high-strength properties. However, impurity elements introduced during the melting process (such as Fe, Si, and gaseous
contaminants) can significantly impair the material’s mechanical properties and processing stability. This paper investigates the
origins and detrimental effects of impurity elements, while providing an in-depth analysis of the mechanisms and key applications
of critical removal processes including flux refining, filtration purification, vacuum melting, and gas shielded melting. By integrating
quality control measures throughout the entire melting process (source control, process parameter optimization, and product
inspection), the study establishes an integrated system encompassing “process optimization, process control, and quality assurance,”
offering theoretical and practical references for enhancing the quality of cast aluminum alloy melting.
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