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Abstract: The thermal barrier coating of a gas turbine blade was degraded by isothermal heating in a furnace and
by varying the exposure time and temperature. Then, a micro-Vickers hardness test was conducted on the cross
section of the bond coat and Ni-based superalloy substrate. Further, the thickness of TGO(Thermally Grown Oxide)
was measured by using an image analyzer, and the changes in the microstructure and element contents in the coating
were analyzed by using an optical microscope and by performing SEM-EDX analysis. No significant change was
observed in the Vickers hardness of the bond coat when the coated specimen was degraded at a high temperature;
delamination was observed between the top coat and the bond coat when the coating was degraded for 50 h at a
temperature 1,151°C.
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Sol=o] &%+ LVPS(Low Vacuum Plasma Table 1 Chemical composition of GTD-111DS (wt.%)
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Table 3 Surface roughness of ceramic top coat

Degradation Ra Degradation Ra

condition (1) condition (1)

As-sprayed 6.43 950°C/50hr 6.86

1,100°C/10hr 6.80 1,100°C/50hr 6.67

1,100°C/50hr 6.67 1,121°C/50hr 6.60

1,100°C/100hr 6.34 1,151°C/50hr 6.70

1,100°C/200hr 6.32 1,200°C/50hr 6.67

1,100°C/400hr 6.53 1,350°C/50hr -

(a) Top coat side

(b) Subsfrate sid

Fig. 3 Degraded specimens at 1,100

Fig. 4 Specimen degraded at 1,350C for 50hr
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Fig. 6 Micrograph showing the impressions on the
bond coat, degraded at 1,100°C for 100hrs
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Fig. 7 Results of micro vickers hardness tests
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Fig. 8 Results of line scanning analysis
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