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Detection of thermal oxidation of thermal barrier coating by laser-induced

luminescence (part 2) - application of compact laser and LED light source -
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Abstract Thermal barrier coating (TBC) is applied to high temperature components in thermal power
generation, such as gas turbine blades and combustors. A principal defect which occurs in TBC is topcoat
delamination, which is often accompanied by formation of thermally grown oxide (TGO) below the topcoat.
Therefore, detection of TGO will enable efficient delamination inspection. TGO can be detected using
luminescence from Cr’**, which occurs upon excitation in the blue or green bands. Luminescence from TBC
specimens was measured using a compact, cw Nd:YAG laser of wavelength 532 nm or a green LED light
source of center wavelength 540 nm. The results showed that a compact TGO detection system using
compact light sources can be constructed.
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Fig. 1 Schematic diagram of TBC and topcoat 0 ap
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Fig. 2 Energy level diagram of Cr’* in AL,O;
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Fig. 3 Setup using compact Nd:YAG laser Fig. 4 Setup using green LED illumination light source
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Fig. 5 Luminescence spectra of Cr’* using cw Nd:YAG Fig. 6 Luminescence spectra of Cr'" using LED light
laser (A-C: samples heated at 1000°C, D: unheated) source (A-C: samples heated at 1000°C, D: unheated)
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