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Simulation Analysis and Optimization of a Ring-shaped Titanium Alloy

Castings Based on ProCAST Software

Li Feng"?, Cui Xinpeng'?, Nan Hai'"*
(1.AECC Beijing Institute of Aeronautical Materials;
2.Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology)
Abstract: In view of the serious shrinkage problem in a titanium alloy ring casting, multi-round simulation was
carried out for the filling and solidification process of the casting by ProCAST software to predict the distribution
of shrinkage defects, and process optimization and production verification on simulation analysis were conducted.
The results indicate that the distribution of shrinkage defects is basically consistent with the simulated analysis,
where the optimized castings have no large shrinkage defects, improving the quality of the casting and saving costs.
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Fig.2 Shrinkage cavity at the root of inner ring crater and intermediate installation side riser of casting
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Fig.3 Assembly scheme of casting mold and meshing
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Tab.1 Heat transfer coefficient of liquid metal and
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Fig.4 Simulation results of temperature field during mold filling of castings in the initial scheme
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Fig.5 Distribution of solidification hot spots of castings
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Fig.6 Casting solidification hot spots and shrinkage

cavity defects
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Fig.7 Pouring riser system design in the optimization scheme
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Fig.8 Distribution of hot spots in the castings

after optimization
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Fig.9 Distribution of shrinkage cavities in the

castings after optimization
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Fig.10  Actual casting and X-ray inspection results of castings
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