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Numerical Simulation and Optimization of the Casting Process for a
Certain Aluminium Alloy Shell Component

SHAO Wenbao, JI Xiaolei, LIU Xiaojie, LI Yuanyuan, PAN Yuyao, LIU Xinxia, GE Xuewei
(Hebei Steel Research Dekai Technology Co., Ltd., Baoding 072750, China)

Abstract: Aluminium alloy castings are prone to porosity and shrinkage defects. Designing a gating system based on
traditional experience can lead to longer development cycles and higher casting costs. To obtain high-quality qualified
castings and shorten the research and development cycle, ProCAST software was used to optimize the investment casting
process design of an aluminium alloy shell. The simulation results show that porosity defects occur at two positions in the
casting prepared by the initial combination plan. The number and location of the defects in casting are experimentally

verified to be consistent with the numerical simulation results, while no defects are observed in casting after optimizing the

process plan, meeting the product quality requirements.
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Fig.1 Three-dimensional view: (a) front view; (b) cutaway view
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Fig.2 Designing scheme of the initial gating system and grid
division of the shell: (a) pouring system scheme; (b) grid
division
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Tab.1 Parameter settings for the numerical simulation

. . Shell mold Interfacial heattransfer ~ Pouring time Pouring Shell )
Metal material ~ Shell material . . . . Cooling method
thickness/mm coefficient/ W-m?-K"! /s temperature/'C  temperature/‘C
ZL101A Mullite 6.5 200 15 710 350 Air cooling

& 3 B [ 2 R 1 A 20 76 2 (2) 30 s; (b) 100 s; (¢) 330 s
Fig.3 Distribution of the solid phase during the solidification process: (a) 30 s; (b) 100 s; (¢) 330's
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Fig.4 Distribution of the porosity defect: (a) front view; (b) side view
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Fig.5 Schematic diagram of the porosity distribution in the
casting
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Fig.6 Riser adjustment for porosity position 1: (a) before adjustment; (b) after adjustment
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Fig.7 Riser added at porosity position 2
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Fig.8 Improved combination process
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Fig.9 Distribution during the solidification process: (a) 30 s; (b) 100 s; (¢) 330 s
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Fig.10 Distribution of the porosity defects: (a) front view; (b) side view
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Fig.11 Comparison of porosity defects in the casting before and after process optimization: (a) before process optimization;
(b) after process optimization
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Fig.12 Actual production of the castings
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