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Abstract  

A novel temperature-dependent fracture strength model for ceramic materials is developed, 

based on a critical fracture energy density associated with material fracture comprising strain 

energy, the corresponding equivalent potential energy, and kinetic energy of atoms per unit 

volume. It relates the fracture strength at high temperatures to that at the reference temperature, 

the temperature-dependent Young’s modulus, the temperature, and the melting point. The model is 

verified by comparison with experimental data of ceramic materials. The model predictions and 

the experimental data are in excellent agreement with each other. As the Young’s modulus can 

easily be obtained by experiments and the melting point can easily be obtained by materials 
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