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Infrared quantitative identification for thickness and

material inner defects of thermal barrier coating

CHEN Lin'?* |, YANG Li' | FAN Chunli' , SHI Hongchen' , ZHAO Xiaolong'
(1. College of Power Engineering, Naval University of Engineering, Wuhan 430033, China;
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Abstract; Aiming at the problems of infrared quantitative detection of thermal barrier coating structures, the LM recognition algorithm based

on pulse phase was put forward. The transient thermal model of thermal barrier coating structures was established in an axisymmetric cylindrical

coordinate in view of the research problem. The surface temperature field of the research model was calculated by the finite volume method. Then

the phase distribution of the inspection surface was obtained through a fast Fourier transform. The impacts of parameters to be detected on the phase

difference of the inspection surface were analyzed. Taking the phase as identification condition, the quantitative identification of coating thickness

and material inner defects was conducted by using LM inversion algorithm. The effectiveness of LM identification method on the basis of phase

detection was evidenced by the numerical experiment results.
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Fig. 1 Nondestructive testing model of thermal

barrier coating structures by infrared technology
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Fig.2 Impact of parameter Lyl on the phase difference
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Fig.3 Impact of parameter Ly2 on the phase difference
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Fig.4 Impact of parameter Ly3 on the phase difference
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Fig.5 Impact of parameter Lrl on the phase difference
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Fig. 6 Impact of parameter Lr2 on the phase difference
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