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Life Diagnosis Techniques for Thermal Barrier Coatings in Gas Turbines
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The application of thermal barrier coatings (TBCs) has expanded to include even the rotating blades of the latest gas turbines. TBC
damage evaluation and repair techniques are therefore highly important for safe plant operation. Spallation of the coating layer
represents critical damage to a TBC. For damage diagnosis, it is necessary to evaluate delamination propagation and detect
delamination under the TBC. Toshiba investigated the mechanism of damage by carrying out thermomechanical fatigue (TMF) tests
under actual hot parts conditions. In order to detect delamination under a TBC on the entire blade surface, Toshiba has developed a

mirror-reflected infrared imaging technique.
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Temperature gradient with and without TBC
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Degradation morphologies of TBC
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General view and schematic diagram of TMF test equipment
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Relationship between total strain range and number of
cycles
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Delamination of TMF-tested specimens
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Relationship between life ratio and maximum delamination
length near top coating/bond coating interface
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Result of delamination inspection under nozzle TBC by
infrared imaging technique
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Accuracy of delamination length inspection under TBC by
infrared imaging technique
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Example of artificial delamination inspection in gas turbine
blade TBC by mirror-reflected infrared imaging technique
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Keihin Product Operations
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