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Abstract : According to'\the deformation characteristics of plasma sprayed ceramic ther-
mal barrier coatings( TBC) and directional solidified superalloy substrate, viscoplastic consti-
tutive model s were introduced. Staticoxidation test and thermal fatigue test of thermal barri-
er coating structures were conducted along with related FEM analysis. A life prediction mod-
el for TBC was-established for presenting the coupling eff ect of oxidation damage and thermal
fatigue damage.~ The steady temperature field, thermal barrier effect , and the macro-scale
stresy strain fields of 3-dimensonal turbine vane with TBC were calculated and analyzed.
The relationship between macro and micro-scale under scanning electronic microscopy of
FEM (Finite Element Method) results was investigated. A method of equivalent coefficient
was proposed while the thermal fatigue life for TBC on the surface of turbine vane was pre-
dicted, showing that the life prediction results are reasonable and the method isfeasble.

Key words: aerospace propulsion system; plasma sprayed thermal barrier coatings; tur-
bine vane; viscoplasticity; constitutive theory; thermal fatigue; life pre-
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Fig.4 Oxidation weight gain vs. timefor PS TBC
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Fig.6 Failure process and failure mode of PS TBC
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Table 17 Thermal fatigue life prediction results
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