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Phase spectra extract of thermal wave with wavelet decomposition
and coating thickness estimation

Guo Wei, Dong Lihong, Wang Haidou, Xu Yawei, Xu Binshi

(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Aiming at the thickness estimating problem of thermal barrier coatings during preparation, the
transient thermal response spectrum of NiCrAlY coating on nickel —based superalloy was researched
through numerical simulation method. Further more, the phase spectra of original thermal waves with
different coating thickness was analysed, which suggested that the phase value and coating thickness
comply with linear relationship in a special range of frequency. But the absolute phase D-value is too
little to evaluate coating thickness in engineering application. So a method of wavelet decomposition
was proposed to increase the phase D-value between different coating thickness, the 2nd level details
coefficient was employed for thermal wave reconstruction, and the phase D —value of reconstructed
thermal wave increase about more than 500 times, which is extremely conducive to raise the accuracy
rate in coating thickness estimation. At last, the analog result was confirmed by experimental test.
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Fig.1 Model for numerical calculation
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Fig.2 Temperature distribution on coating surface at 0.02 s
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Fig.3 Surface temperature change process of coatings

with different thickness
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with different coating thickness
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Fig.5 Phase spectra of reconstructed thermal waves

with different coating thickness
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Fig.7 Original thermal image of coating surface at 0.2 s
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Fig.8 Phase spectra of reconstructed thermal waves

with different coating thickness
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Fig.10 Reconstructed phase thermal image of coating surface
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