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Abstract: This paper analyzes the effects of Sr elements and different heat treatment states on the microstructure,
eutectic silicon morphology, mechanical properties, and fracture mode of Al-Si-Mg alloy. The paper also proposes a
way to improve the plasticity of Al Si Mg cast alloys by regulating the morphology of eutectic silicon and reducing the
number and sizes of hard and brittle phases such as Al (Fe, Mn) Si. The results show that, after Sr modification, the
straight sheet eutectic silicon is transformed into fine feather shaped eutectic silicon, the elongation of the aluminum
alloy increases by 137% compared to unmodified, while the alloy strength doesn’t improve significantly. After heat
treatment, eutectic silicon undergoes melting and spheroidization, changing the fracture mode and mechanical
properties of the aluminum alloy. After artificial aging and solid solution treatment, the yield strength and the
elongation of the aluminum alloy increase by 73% and 97% respectively compared to the cast state. The quenching
temperatures have a significant impact on the mechanical properties of the 2# alloy by T6 treated. When the quenching
temperature is 530 °C, after artificial aging treatment, the tensile and yield strength of the aluminum alloy are
increased by 14% and 100% respectively compared to the cast state, and the elongation remains unchanged,
demonstrating superior comprehensive mechanical properties.
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