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Fig. 2 Preliminary 3D model of the gating system
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Fig. 1 3D model of the aluminum alloy thin wall parts
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Fig. 3 Prediction diagram of shrinkage porosity and shrinkage cavity of
the original gating system
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Fig. 4 Optimized gating system
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Fig. 5 Prediction of shrinkage porosity after optimizing gating system
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Table 1 Factor level of response surface test
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Fig. 6 Prediction of shrinkage porosity and shrinkage cavity after
thermal insulation measures
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Fig. 7 Partial structure of the casting
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Fig. 8 Local cooling system of the casting
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Fig. 9 Comparison of secondary dendrite spacing before and after

optimization
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Fig. 10 Metallographic microstructure of the most serious defect in the
numerical simulation
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Study on Low Pressure Casting Process Design of Aluminum Alloy Thin

Wall Parts

WANG Yu-hang, SU Xiao-ping

(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China)

Abstract:

Aiming at the problems of many shrinkage defects and poor mechanical properties in the real production of
aluminum alloy thin-walled parts. By means of casting numerical simulation and response surface analysis,
the gating system with the combination of bottom injection and gap was designed, and the casting process was
optimized. The results showed that the optimized aluminum alloy thin-walled parts had no shrinkage defects
and the secondary dendrite spacing was reduced, increasing the mechanical properties of the castings. The
correctness of the low pressure casting process was verified by metallographic analysis.
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