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ABSTRACT

Thermal fracture is a main failure mode in the devices which usually used in thermal environments, such as the electrical
packaging structures and the thermal barrier coating structures. How to obtain the thermal fracture parameters effectively and
efficiency is a key problem for the design and application of those nonhomogeneous materials. This paper developed the interaction
energy integral method (IEIM) to study the mixed mode thermal crack problems in nonhomogeneous materials. The path-
independence of the modified interaction integral can be proved to be stand even when the integral domain contains complex
interfaces. Due to this advantage, it is very convenient to obtain the thermal stress intensity factors (TSIFs) in materials with
nonhomogeneous properties. Combined with the extended finite element method (XFEM), some examples are presented to the
studied the influence of the adiabatic crack and fully conductive crack on the TSIFs. The influences of the material properties on the
TSIFs are also considered. The results show that the mismatch of the elastic modulus and thermal expansion coefficient can affect
the TSIFs greatly.
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