BEO—T 4 VU ORBRIEBRICEITS by Ta— MEEWEE
Topcoat thickness correction in detection of thermal oxidation of thermal
barrier coating
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Abstract The thermally grown oxide (TGO) layer forms below the topcoat of thermal barrier coating
(TBC) and is an important factor which causes topcoat delamination. The TGO layer can be detected using
laser-induced photoluminescence (PL). Since the laser light and PL must transmit through the topcoat, the PL
signal must be corrected for the topcoat thickness. In this report, the topcoat attenuation coefficient o was
measured by comparing the PL intensities from the TGO layer in the presence and absence of the topcoat,
which resulted in @=7.3 mm™. The topcoat thickness of TBC samples were measured using terahertz
reflectometry. When the PL signals from TBC samples were corrected using the measured values of « and
the topcoat thickness, the correlation between the PL intensity and heating time was improved.
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Fig. 6 Waveforms of terahertz waves reflected from SUS
plate, unheated TBC specimen, and TBC specimens
heated at 1100°C for 200, 1000 hr (S: surface reflection,
R1: backside reflection, R2: multiple reflection)

Fig. 7 Photoluminescence intensity from unheated TBC
specimen and TBC specimens heated at 1100°C for 0,
200, 1000 hr, showing result before and after topcoat
thickness correction
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