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Infrared Thermography In-situ Inspection for Damage Trend of TBCs in
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Abstract: Thermal barrier coatings (TBCs) can increase the operating temperature and efficiency for aero en-
gine and gas turbine, which are used under complex service conditions, and the failure of coating may result in
serious damage for hot section parts. A non - destructive method for damage determination is necessary for
TBCs. Damage trend for TBCs is in—situ inspected by infrared thermography in simulated service environment
with high thermal gradient and heating - cooling cycle. The parameter of diversity factor of infrared radiation
(Atr) is used to characterize the expansion trend of internal defects of TBCs. Thermal cycle life of defects in
coating consists of steady stage (< 50% —60% total cycles), thermal anomaly extend stage and acceleration un-
stable stage (>>80% -90% total cycles). During the period of 50-60% cycle life of defect, the spallation area and

remaining life can be predicted. Acceleration unstable stage can be determined to be stripped of the area with defects.
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Fig. 1 Thermal cycling test setup and typical thermal cyc-
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Fig. 2 Typical cross—section micrographs of failure sample after thermal cycling
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Fig. 3 Effects on the heat conduction of coating defects during cooling process
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tions during cooling process after 260 and 274 times of
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