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Research on Aluminum Alloy Casting Process Based on
Frozen Composite Casting
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Innovation Institute of Lightweight Ltd., Beijing 100083, China)

Abstract: With the development of people's environmental protection concept, the greening of traditional sand casting has
become an important research direction, among which frozen composite sand casting is a typical green casting process. In
this paper, an experimental study of a typical aluminum alloy bracket was carried out by using the frozen composite casting
process. The casting process was analysed by numerical simulation, and an experimental comparison between frozen
composite casting and traditional resin sand casting was carried out. The results of casting performance analysis show that
the yield strength, tensile strength and elongation of the frozen composite sand mold aluminum alloy sample are increased
by 12.4%, 8.8% and 11.1%, respectively, which proves the superiority of the frozen composite casting process.
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Fig.1 Assembly drawing of the casting mold: (a) frozen composite mold, (b) resin sand mold
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Fig.2 Variation in thermal property parameters of resin sand with temperature: (a) thermal conductivity, (b) specific heat capacity
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Fig.3 Variation of thermal physical property parameters of the frozen sand with temperature: (a) thermal conductivity, (b) specific heat
capacity
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Fig.4 Pouring velocity field
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Tab.1 Boundary conditions of the numerical simulation
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Fig.5 Shrinkage distribution of casting
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Fig.6 Solidification time of the casting
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Fig.7 Mold assembly: (a) frozen composite mold, (b) resin sand mold
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Fig.8 Temperature curve of the casting solidification process: (a) whole temperature curve, (b) local temperature curve
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Fig.9 Finished castings: (a) frozen composite castings, (b) resin sand castings
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Fig.11 Metallographic structure of ZL114A: (a) frozen composite casting, (b) resin sand casting
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