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Design of Fatigue Fracture Resistance at High Temperature for Si;N, Bonded
SiC Refractory Ceramic

YUAN Hu YANG Zichun ZHAQO Shuang SUN Wencai

(Institution of High—temperature Structural Composites for Ship, Naval University of Engineering, Wuhan

430033)

Abstract In order to investigate the fatigue fracture resistance of Si;N, bonded SiC refractory ceramic under the
oxidation conditions at high temperature, the relationship between the strength and the size and the strength and the
density of the micro—cracks were simulated by the effective field—subdomain model and the thermal-damage breaking
model. The results show that the feasible scope of the size between (0 mm, 0.5 mm] and the density of the micro—
cracks between (0 m™2, 10* m?] can keep the fatigue fracture resistance of these materials under the oxidation
conditions at high temperature. The application is good to extend the service life of materials and ensure the safety

and stability of equipment operation.
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Fig. 1 Crack morphology of Si;N, bonded SiC refractory ceramics
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Fig. 2 Simplified process of refractory ceramic fatigue
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Fig. 3 Figure of effective field-—subdomain model
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Fig. 4 Relationship between strength and micro—crack size
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