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Composition Optimization of High-strength and High-toughness Casting Al-Si

Alloy and In-situ Observation of Its Deformation Behaviors
Li Yuanbin', Lu Qiang', Wang Jicheng®, Li Kai', Zhang Ying®, Li Gunan®, Du Yong'
(1.State Key Laboratory of Powder Metallurgy, Central South University;
2.Runxingtai Electric Appliance Co., Ltd.)

Abstract: Regarding to traditional casting process and the requirements of semi-solid die casting process, phase
diagram calculation (CALPHAD) was used to optimize the composition and heat treatment processes of a cast Al-
Si-Mg-Fe-Mn alloy to avoid the formation of brittle 8-AlFeSi phases, leading to the alloy with optimized micro-
structure and improved performance consequently. Meanwhile, the in-situ tensile deformation behaviors of the Al-
Si alloy were investigated. The result indicate that the cracks are mainly originated from the fracture of eutectic Si
particles and intermetallic compound particles. Microcracks connect with each other and propagate along the slip
band, resulting in eventual fracture of specimens.
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Fig.1 Scheil solidification curve of Al-Si-Mg-Fe-Mn alloy

and pseudo-ternary Al-Si-Mn isothermal diagram
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Fig.2 Schematic diagram of the in-situ tensile specimens

and MINI-MTS2000 device
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Tab.2 Comparison of tensile properties of the optimized
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Fig.4 In-situ SEM tensile load-displacement curves

of the heat-treated Al-Si alloy
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Fig.5 SEM back scattered electron images of the

crack growth process during in-situ tensile test
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Fig. 6 SEM secondary electron images of fracture surface

of the alloy after in-situ tensile test
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