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(Thermal Fatigue Test of Thermal Barrier Coating by Real Temperature Gradient)
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Table 1 Chemical composition of the GTD-111DS (wt. %)[11]

Table 2 Material and Method of each layer of coating specimen

Material Powder Method
Top YSZ SPM APS
Coat (7~8% Zr02-Y203) 2000-1 (Air Plasma Spray)
Bond Coat MCrAlY SM 4198 LVPS
(Co32Ni21Cr8Al0.5Y) (Low Vacuum Plasma Spray)
Substrate GTD-111DS - Directional Solidification Casting

Chemical Composition, (wt.%)

Element C Si Mn Ni Cr Mo Ti Al

wt. % 0.11 0.02 0.001 Bal. 14.26 1.36 4.77 233

Element Co A\ Ta Zr P S B -

wt. % 9.92 3.07 2.37 0.001  0.027  0.007  0.005 -
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Fig. 1 Cross-sectional view of a as-sprayed coating specimen
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Fig. 2 Thermal fatigue test facility
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Fig. 3 The finite element model for heat transfer analysis
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Fig. 4 The result of heat transfer analysis at the steady-state using by FEM
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Fig. 5 The result of heat transfer analysis in coat using by FEM
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Fig. 6 The result of heat in top coat and substrate
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