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Study of Internal Crack Detection Method Based on Machine Vision
and Heat Transfer Characteristics of Thermal Barrier Coatings
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(1. School of Mechanical Engineering,Shanghai Jiao Tong University , Shanghai, China, Post Code: 200240 ; 2. School of
Electronic Information and Electronic Engineering, Shanghai Jiao Tong University , Shanghai, China,

Post Code: 200240; 3. No. 703 Research Institute of CSSC, Harbin, China Post Code:150078 )

Abstract: Crack initiation and propagation inside the thermal barrier coating are decisive factors that
dominates the failure under services. The numerical reconstruction models of TBCs with different crack
lengths were obtained. The temperature distribution characteristics of the surface and internal thermal bar-
rier coatings were studied based on the coupled flow and heat transfer model of thermal barrier coatings
and cooling was established flow by using LBM-DDF method. The results show that the existence of cracks
will greatly change the temperature distribution of the coating,resulting in increased temperature inhomo-
geneity and local sintering of the coating. This will lead to stress concentration, which can easily cause

early layer fracture of the coating and affect the durability of the coating. At the same time ,an on-line ori-
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entation and length evaluation method for crack in thermal barrier coatings was proposed through a lot of

trainings by machine learning based on GEMSS coupled detection method. This method can effectively de-

termine the crack location and estimate the crack length with high accuracy. The results can provide theo-

retical basis and technical support for online health evaluation and life prediction of high temperature tur-

bine blades.

Key words: thermal barrier coatings, internal crack ,temperature filed , DDF-LBM , GEMSS
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