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Development of nondestructive testing method for examining the performance of
thermal barrier coatings with laser heating
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Abstract A nondestructive testing method for examining the performance of thermal barrier
coatings (TBCs) on gas turbine blades has been developed. This method is based on active
thermography using carbon dioxide laser heating and the surface temperature measurement by an
infrared camera. In this nondestructive testing method, the laser nozzle is attached at the end of
the robot arm which controls the nozzle positioning. This method was applied to a blade with TBC,
and the result showed that the method could examine the thermal resistance, which represents the
performance of TBC, within an error range of 4%, as compared to destructive testing. The result
also showed high repeatability.
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Fig. 1 Basic concept of nondestructive testing method
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Fig. 2 Overview of nondestructive testing Fig. 3 Surface temperature distribution along the
system blade height
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