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Abstract: As one of the core load-bearing components of high-efficiency gas turbines, ultra-large stainless steel casing
exhibits structural characteristics of high weight and large wall thickness, restricting the integrated near-net-shape form-
ing. The investment casting process was optimized by ProCAST finite element simulation software, and a gating sys-
tem model suitable for ultra-large casing was designed based on casting structure and mold flow analysis, which has the
functions of regulating the flow rate, storing the cold melt and exhaust and slag collection. The filling and solidification
behavior of steel melt in the mold was revealed. The results indicate that the transfer of hot spots at the inner gate is
prone to cause shrinkages and porosities of inner ring. On this basis, the riser structure and pad angle were optimized,
effectively inhibiting the formation of dispersed defects in the inner ring. Moreover, wax mold splicing and shell prepa-
ration fixtures were designed to ensure the successful pouring of steel melt. An ultra-large stainless steel rear load-
bearing casing casting with a contour diameter over 2 m and a weight around 1 000 kg was successfully developed. The
dimensional accuracy, surface and metallurgical quality of castings meet the technical requirements, providing technical

guidance for the casting of similar structural components.
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Fig.2 Model diagram of gating system of stainless steel casing
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Fig.4 Filling characteristics of ultra-large stainless steel casing with different filling ratios
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Fig.5 Filling pressure field of super ultra-large stainless steel casing with different filling ratios
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Fig.6 Temperature field evolution and defect distribution of ultra-large stainless steel casing
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