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Low Pressure Process Design and Numerical Simulation
Application in ZL.20SA Alloy Shell Casting
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Abstract: ZLL.205A alloy is used in the shell casting which has the thin wall and huge difference in wall thickness
and is easily cracked. The low pressure bottom gating casting process is designed so as to make alloy liquid easier to
fill the mold while forming chillers are placed at the thick area aiming to control casting defects. The positions where
casting defects occur are predicted successfully with ProCast numerical simulation software. The process is
optimized by various means. Based on the optimized process. the produced shell casting is of good quality and free
from defects such as shrinkage porosity, shrinkage cavities and cracks, meeting relevant technical requirements.
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Fig. 1 Structure of shell casting
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Fig. 2 Mould of shell casting
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Fig. 3 Gating system
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Tab. 1 Process parameters of low pressure casting
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Tab. 2 Chemical composition of ZL.205A alloy %
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Fig. 5 Physical property parameters of ZL205 A alloy
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Tab.3 Pressure-time change in numerical simulation
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Fig. 6 Simulation results of shell casting
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Fig. 7 Shell casting
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