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Morphological Change of the Surface Groove on a Heat Resistant Alloy
Due to Thermal and Thermo-Mechanical Cycling
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Abstract

The existence of grooves on the surface of bond coat has significant effect on the instability of thermal
barrier system. In this work, the thermal-mechanical fatigue experiments were performed under various
thermal and mechanical loads for FeCralloy specimens with and without yttrium dopant to observe the
deformation of surface grooves. The effect of temperature, fatigue load and the ratio of curvature on the
deformation of grooves were investigated. As the results, it has been found that the higher load level and the
higher curvature ratio induces the larger deformation near the grooves. However, the addition of yittrium
dopant induces the adverse results.
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Fig.1 Morphological change of the surface groove on
the heat resistant alloy due to thermal and thermo-
mechanical cycling.
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Fig. 2 Three dimensional surface profile at the groove
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Fig. 3 Specimen with groove on the surface
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Fig.4 The schematic diagram of micro-creep tester
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Table 1 Experimental conditions of thermo-mechanical

fatigue.
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24 | thermo- o . .
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Fig.5 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after (a)
24 cycles at 1100°C and 1N loaded (b) 24 cycles
at 1100C and 2N loaded (C) 24 cycles at 1100C
and 3N loaded. (Y=200ppm)
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Fig.6 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after (a)
24 cycles at 1150°C and 1N loaded (b) 24 cycles
at 1150°C and 2N loaded (C) 24 cycles at 1150C
and 3N loaded. (Y=200ppm)
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Fig. 7 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after (a)
24 cycles at 1200C and 1N loaded (b) 24 cycles
at 1200C and 2N loaded (C) 24 cycles at 1200C
and 3N loaded. (Y=200ppm)
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Fig.8 Displacement change with radius ratio
Y=200ppm
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Fig.9 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after (a)
24 cycles at 1100°C and 1N loaded (b) 24 cycles
at 1100C and 2N loaded (C) 24 cycles at 1100C
and 3N loaded. (Y=0ppm)

Fig. 10 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after (a)
24 cycles at 1200°C and 1N loaded (b) 24 cycles
at 1200°C and 2N loaded. (Y=0ppm)

Fig. 11 Cross-section of the FeCralloy showing the
groove profiles before(dashed line) and after 24
cycles at 1200°C and 2N loaded. (Y=0ppm)
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