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Interaction between Surface Crack and Interface Crack in Thermal Barrier Coatings under Thermal Load
ZHAO Kai', CHEN Zhi',JIA Wen—bin' HUANG Hong—mei', FANG Lei', ZHOU Bai—zhuo®
(1.College of Energy and Power Engineering,, Nanjing University of Aeronautics and Astronautics ,Nanjing 210016, China;2. AECC
Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: The cracks accured in the surface of Top ceramic Coating (TC)and the interface of Thermally Grown Oxide (TGO)/ Bond
Coating(BC) can bring out cracks under thermal cycle load. To fix the failure the finite element model of the interaction between the surface
crack of ceramic layer and the interface crack of TGO/BC was established using extended finite element and cohesive element. The stress
distribution and cracking degree near different cracks were obtained ,and the interaction between the two kinds of cracks was analyzed. The
results show that the surface crack has great influence on the interface crack ,while the interface crack has little influence on the surface
crack. The influence result of the geometrical parameters and the material parameters of TGO on the two kinds of cracks evolution show that
the sinusoidal amplitude and thickness of TGO mainly affect the interface crack. Under thermal load ,the rougher the TGO is,the faster the
interface crack propagation speed is. The elastic modulus of BC mainly affects the degree of interface crack propagation ,while the elastic
modulus of TC mainly affects the degree of surface crack propagation ,which has a great influence on the interface crack indirectly.
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