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Abstract

Thermal barrier systems are susceptible to instability of the thermally grown oxide(TGO) at the
interface between the bond coat(BC) and the thermal barrier coating(TBC). The instabilities have been

linked to thermal cycling and initial geometrical imperfections,

as well as to misfit strains due to

oxide growth and expansion misfit. In this work, deformation of TGO near a surface groove due to

thermal cycling has been observed at high temperatures, 1100,

temperature and the thickness of substrate are presented.
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1150°C, 1200°C. The effect of peak
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Fig. 1 Specimen with grooves
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Fig. 2 2D and 3D surface profile at a groove
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Fig. 3 Micro material tester
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Table. 1 Test conditions
Specimen | Thermal Temperature
Thickness | Loading | 11007T | 1150T | 1200C
Isothermal - o o
4
00m 24cycles o ) [
Isothermal - o o
1000 24c¢ycles ® ® ®
Dwell Time |Isothermal| 48hrs | 24hrs 12hrs
at High 2develes | | 2hrs lhrs 0.5hrs
Temperature Y /eyceles | /eyceles | /eycles
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Fig. 5 Cross-section of the Fecralloy foils used in
the experiment, showing the groove profiles before
(black dashed line) and after 24 cycles at 1150C
temperature, with 1lh dwell time each. (A) the
horizontal groove (B) the vertical groove at the
same specimen
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Fig. 6 Cross-section of the Fecralloy showing
the groove profiles before(black dashed line)
and after one cycle. (A) at 1150C with 24h,

specimen thickness; 400um, (B) at 1200T
with 12h, dwell time, specimen thickness;
1000m
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Fig. 7 Cross-section of the Fecralloy showing
the groove profiles before(black dashed line) and
after (A) high temperature exposures at 11007T
(B) at 1150C (C)at 1200 (specimen thickness;400um)
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Fig. 8 Cross-section of the Fecralloy showing
the groove profiles before(black dashed line) and
after (A) high temperature exposures at 1100C (B)
at 1150C (C)at 1200°C(Specimen thickness;1000um)
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