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Table 1 Particles size of quartz glass powder

Particle size/um <10 10-30 30-50 50-95
Content/% 20.32 36.95 29.61 13.12
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Fig.1 SEM morphologies of the raw material powders: (a) fused silica powder, (b) zircon powder, and (c) fused corundum powder
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Table 2 Mass fraction of compounds in the raw material (/%)

Powder SIOz ZrOz Alea FEZO:; NaZO Kzo

Quartz glass 99.95 0.013 0.005 0.015 0.003

Zircon 32.63 655 0.02 0.08 0.03 0.01

Fused corundum  0.018 99.9 0.035 0.032 0.004
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Fig.2 Sintering process curve of ceramic core
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Fig.5 XCT images of cores with different contents of fused corundum: (a) 0%, (b) 5%, (c) 10%, (d) 20%, and (e) 30%
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Fig.6 Bending strength of cores with different contents of fused

corundum at room temperature
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Fig.7 Fracture morphologies of cores with different contents of fused corundum at room temperature: (a) 0%, (b) 5%, (c) 10%, (d) 20%,
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Effect of Fused Corundum on Properties of Silicon-Based Ceramic Core

Zhou Yuhao?, Xuan Weidong*, Duan Fangmiao?, Bai Xiaolong?® Ren Xingfu', Ren Zhongming*
(1. State Key Laboratory of Advanced Special Steel, Department of Material Science and Engineering, Shanghai University,
Shanghai 200444, China)
(2. China United Heavy Duty Turbine Technology Co., Ltd, Beijing 100061, China)

Abstract: In order to study the effect of fused corundum content on properties of silicon-based ceramic cores, the ceramic cores with
different amount of fused corundum (0%~30%) were prepared by the hot injection method, where quartz glass powder was used as raw
materials, fused corundum as mineralizer, and the ceramic casting wax as the plasticizer. The results show that with the increase of fused
corundum content, the shrinkage of the samples increases gradually, the porosity decreases at first and then increases, resulting in the
higher degree of densification, while the bending strength and high temperature creep resistance are falling after firstly climbing. When
10% fused corundum is added, the sample shows excellent comprehensive properties, with a shrinkage of 1.02%, a porosity of 20.91%, a
bulk density of 1.7083 g/cm®, a bending strength of 14.83 and 20.96 MPa at room temperature and high temperature, and a high
temperature deflection of 0.39 mm.
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