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Nondestructive Testing of Thermal Barrier Coating for
Gas Turbines Using Terahertz Waves
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Thermal barrier coating (TBC) is applied to high temperature components such as gas turbine blades in
order to prevent thermal oxidation of the metal surface. TBC consists of the topcoat made of yttria stabilized
zirconia (YSZ), which is a ceramic, and the bondcoat, which is an alloy. The topcoat thickness is an important
parameter which determines the thermal insulation characteristics of the TBC. In addition, defects such as air
gaps at the interface between the topcoat and bondcoat may cause delamination of the topcoat, so their early de-
tection is desirable. Terahertz waves, which are electromagnetic waves in the frequency region between light
waves and radio waves, penetrate ceramic materials reasonably well, and are promising for topcoat thickness
measurement and detection of defects under the topcoat. A method to obtain the refractive index and topcoat
thickness simultaneously by reflection measurement was developed. The validity of the method was confirmed
by thickness measurement of YSZ specimens and topcoat thickness measurement of TBC specimen. Features
behind YSZ of thickness exceeding 1 mm could be identified with an in-plane spatial resolution of 1 mm, and an
artificial defect below the topcoat could be detected.
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