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Numerical Simulation and Optimization of Investment Casting Process of

Turbine Rear Frame Strut
Yang Xindi', Tian Zhixing®., Lu Hanbo?, Yang Jianxin®, Zhang Zhikun?, Xie Jinli'**
(1.Gaona Aero Material Co., Ltd.; 2.Dekai Inteligent Casting Co., Ltd.; 3.Beijing Key Laboratory

of Advanced High Temperature Materials, Central Iron and Steel Research Institute)
Abstract: In view of the investment casting process of turbine rear frame strut, the ProCAST software was adopt-
ed to simulate the filling process, cavity pressure evolution, and shrinkage cavity defects and the causes of the de-
fects was analyzed. On this basis, the process was optimized by improving the exhaust passage, adjusting the
pouring position, pouring time of the strut, and the solidification sequence of the casting, and the numerical sim-
ulation was carried out. The results indicate that the filling process of the optimized process is stable without
“suffocation” phenomenon in the cavity and shrinkage and cavity defect in the strut. The actual casting verification
demonstrates that the casting quality meets the ASTM E192 standard.
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Fig.1 Three-dimensional diagram of strut structure
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Fig.2 Initial gating system
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Tab.1 Settings of main simulation parameters
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Fig.3 Numerical simulation results of filling process
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Fig.4 Numerical simulation results of cavity pressure evolution
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Fig.5 Numerical simulation results of strut defects
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Fig.6 Optimization of gating system
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Fig.7 Numerical simulation results of filling process of optimized strut
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Fig.8 Numerical simulation results of cavity pressure evolution after optimization
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Fig.9 Numerical simulation results of optimized strut defects
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Fig.10 Images of digital radiographic detection systems
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Fig.6 Effects of liquid-solid ratio on nitrogen

removal rate of secondary aluminum ash
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