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ABSTRACT  

This paper investigates the thermal shock fracture behavior of a cracked semi-infinite medium 

with temperature-dependent material properties. The medium is subjected to a sudden 

temperature drop at its surface and all material properties are the functions of temperature. The 

temperature field and associated thermal stress in the medium without cracking are obtained by 

using the Laplace transform method and the numerical technology of Laplace inversion. The 

thermal stress intensity factors at the crack tip are obtained by using the weight function method. 

The thermal stress intensity factor and crack growth behavior are analyzed numerically by 

comparing the temperature-dependent model with temperature-independent model. The studies 

indicate the significance of temperature-dependent material properties on the thermal shock 

fracture and crack growth behavior of solids for high-temperature applications.  
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