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Detection of thermal oxidation of thermal barrier coating by laser-induced
luminescence
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Abstract Thermal barrier coating (TBC) is applied to high temperature components such as gas
turbine blades to protect the metal surface. Formation of the thermally grown oxide (TGO) between
the topcoat and bondcoat is a cause for delamination. The presence of TGO can be detected using
luminescence from Cr’* which can be excited in the blue or green bands. Luminescence induced by
a pulsed Nd:YAG laser of wavelength 532 nm was successfully detected for a thermally processed
sample. The time variation of the luminescence showed two time constants (1.1 ms and 2.7 ms), and
could be approximated by a linear combination of two exponential decay functions.
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Fig. 1 Schematic diagram of thermal barrier coating Fig. 2 Energy level diagram of Cr’* showing absorption in
(TBO) the blue and green and luminescence in the red
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Fig. 3 Schematic diagram of experimental apparatus used Fig. 4 Thermal barrier coating sample used in the
for the laser-induced luminescence measurement laser-induced luminescence measurement
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Fig. 5 Laser-induced luminescence spectra of Cr’" for Fig. 6 Time dependence of the intensity of laser-induced
sample with (1100°Cx200hr) and without heat treatment luminescence of Cr’* for sample with heat treatment
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