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Table 1 Grain size distribution of the quartz glass powder

Bt /um TrRI%
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30~50 29.61
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Table 2 Chemical composition of the

zircon powder Wy /%

Zro, Sio, Tio, Fe,0,
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Fig. 1 SEM image of the aluminum silicate fibers
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Table 3 Process parameters of the hot pressing injection
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Fig. 2 XRD patterns and cristobalite content of the core samples with different aluminum silicate fibers contents
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Fig. 3 XRD patterns of the aluminum silicate fibers at different
temperatures
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Fig. 4 Shrinkage rates of the cores with different aluminum silicate
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Fig. 5 Porosity of the cores with different aluminum silicate fibers
contents
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Fig. 6 Fracture morphologies of the cores with different aluminum
silicate fibers contents
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Effect of Aluminum Silicate Fibers on Properties of Silica Ceramic Core

YANG Jian, XUAN Wei-dong, ZHOU Yu-hao, LIU Yong-hong, ZHANG Qiang, HE Zhong-shu, WANG
Bao—-jun, LI Xia, REN Xing—fu, REN Zhong-ming

(Department of Material Science and Engineering, State Key Laboratory of Advanced Special Steels, Shanghai University,
Shanghai 200444, China)

Abstract:

Silica ceramic core samples with different contents of aluminum silicate fibers were prepared by hot-pressing
injection method with quartz glass powder as raw material. The effect of the aluminum silicate fibers with
different contents on crystallization and properties of the silica ceramic cores was investigated. The results
showed that with the increase of the aluminum silicate fibers content, the shrinkage rate of the core sample
gradually decreased, the porosity gradually increased, the content of cristobalite gradually increased, but the
volume density was basically unchanged. The flexural strength at room temperature and high temperature
increased first and then decreased with the increase of the fibers content, and the high-temperature deflection
decreased gradually. When the content of the aluminum silicate fibers was 3 wt.%, the core had the best
comprehensive performance, with a shrinkage rate of 1.0%, porosity of 29.23%, volume density of 1.62 g/
cm3, bending strength of 23.36 MPa at room temperature, bending strength of 31.39 MPa at high temperature,
and high-temperature deflection of 0.69 mm. In conclusion, the addition of the aluminum silicate fiber not
only significantly reduced the shrinkage of the silica ceramic core, but also effectively improved its room
temperature bending strength, high temperature bending strength and high temperature creep resistance.

Key words:
ceramic core; aluminum silicate fibers; bending strength; cristobalite content
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