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Influence of Ceramic Shell Material on the Microstructure and Properties

of Superalloy Blade
Li Haisong"?, Zhang Qiongyuan*?*, Wu Lin"*, Yang Zhachong'?, Yang Gongxian'*
(1.State Key Laboratory of Long-Life High Temperature Materials;
2.Dongfang Electric Corporation Dongfang Turbine Co., Ltd.)

Abstract: The effects of ceramic shell materials on microstructure and properties of superalloy blade were investi-
gated by numerical simulation combined with experiments. The results reveal that the cooling rate of alumina
shell casting is greater than that of mullite shell casting without ceramic insulating cotton wrapping, and the mi-
crostructure and properties of alumina shell casting are better. When the casting is wrapped with ceramic insula-
ting cotton, although the cooling rate of airfoil of alumina shell casting is still greater than that of mullite shell
casting, the cooling rate of root of alumina shell casting is less than that of mullite shell casting, which means
that the microstructure and properties of root of mullite shell casting are better, while the airfoil of that are
worse. The numerical simulation results of the airfoil is coincided with the experimental ones when wrapped with
ceramic insulating cotton.
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Fig.4 The cooling rate and structure distribution of alumina (left) and mullite (right) shell casting without ceramic insulating

cotton wrapping
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Fig.5 The cooling rate and structure distribution of castings from the tip to the root without ceramic insulating cotton
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Fig.6 The cooling rate and structure distribution of alumina (left) and mullite (right) shell casting wrapped

with ceramic insulating cotton
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Fig.7 The cooling rate and structure distribution of castings from the tip to the root with ceramic insulating cotton
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Fig.8 The temperature variation of the shell
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Fig.9 The position and thermometry curves of alumina shell
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