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Table 1 Particles size of quartz glass powders
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Fig. 1 SEM imagine of silica fibers
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Fig. 2 XRD patterns and cristobalite content of cores with different contents of silica fibers
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Fig. 5 XCT images of cores with different contents of silica fibers
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Fig. 6 Fracture micrographs of cores with different contents of silica fibers
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Effect of Silica Fibers on Properties of Silica Ceramic Cores

XIAO Zu-de', XUAN Wei-dong', DUAN Fang-miao®, BAI Xiao-long', WANG Bao—jun', REN Xing—fu',
REN Zhong-ming'

(1. Department of Material Science and Engineering, State Key Laboratory of Advanced Special Steels, Shanghai University,
Shanghai 200444, China; 2. China United Heavy Duty Gas Turbine Technology Co., Ltd., Beijing 100061, China)

Abstract:

A silica ceramic core without any mineralizer was prepared by hot-pressing injection method, where quartz
glass powders were used as raw materials and 0-2wt% chopped silica fibers as additive. The variation of
cristobalite crystallization and comprehensive properties of ceramic cores with different contents of silica
fibers was investigated. The results show that with the increase of silica fibers content, the amount of
cristobalite and porosity gradually increased, the shrinkage rate and high-temperature deformation gradually
decreased with the increase of the silica fibers content, the bending strength at both room and high temperature
and fracture stability increased first and then decreased with the increase of the silica fibers content, the bulk
density almost unchanged with the increase of the silica fibers content. When the specimen contained 0.5wt%
silica fibers, its comprehensive performance was greatly improved, the shrinkage rate was 1.0%, the porosity
was 9.0%, the flexural strength at room temperature and high temperature were 17.3 MPa and 32.5 MPa
respectively, and the high-temperature deformation was 0.92 mm. In conclusion, silica fibers can not only
greatly reduce the shrinkage rate of silica ceramic cores, but also improve their flexural strengths both at room
and high temperature, creep resistance and fracture stability.
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ceramic cores; silica fibers; cristobalite; mechanical properties; Weibull distribution
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