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Table 1 Grain size distribution of quartz glass powder

iH D10 D50 D90
it /um 3.15 19.48 69.34

F2 WHAMRLES T
Table 2 Grain size distribution of boron carbide powder

WiH D10 D50 D90
i /um 14.82 25.02 45.66
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Fig. 4 XRD patterns of cores with different contents of boron carbide at
room temperature
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Fig. 7 Porosity of cores with different contents of boron carbide
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Effect of Boron Carbide on Properties of Silicon-Based Ceramic Core

LIU Yong-hong, XUAN Wei-dong, ZHANG Qiang, HE Zhong-shu, SONG Hao-rui, HAN Guan-lan, REN
Zhong-ming
(Department of Material Science and Engineering, State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China)

Abstract:

Silicon-based ceramic cores with different contents of boron carbide were prepared by hot-pressing
injection method with quartz glass powder as raw material. The effect of boron carbide with different
contents on crystallization and properties of silica ceramic cores was investigated. The experimental results
indicated that with the increase of boron carbide contents, the shrinkage rate and bulk density of the sample
gradually increased, and the porosity gradually decreased. The room temperature and high temperature of
bending strength increased first and then decreased with the increase of boron carbide content, and the high
temperature deflection decreased first and then increased. When the contents of boron carbide is 0.3wt.%, the
comprehensive properties of the ceramic core are greatly improved, with shrinkage rate of 1.44%, the bulk
density of 1.67 g/cm®, the porosity of 25.51%, bending strength of 16.32 MPa at room temperature, bending
strength of 33.2 MPa at high temperature, and high temperature deflection of 0.19 mm.

Key words:
ceramic core; boron carbide; crystallization law; bending strength
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