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Sudy of failure mode and failure mechanisms on'ther mal
fatigue of plasma sprayed ther mal barrier ‘coatings

WEI Hongliang', YANG Xiao-guang', QI Hongyu' | HAN-Zeng xiang’
(1. School of Jet-Propulsion ,Beijing University of Aeronautics and Astronautics,
Beijing 100083 ,China;
2.Beijing Institute of Aeronautical Material s,Beijing 100095 ,China)

Abstract :\ Thermal fatigue-test was conducted to study the failure process and failure
mode of the plasma sprayed thermal barrier coating structures. The controlling factors for
faillure were also/analyzed. A viscoplastic constitutive model was introduced for the ceramic
coat. Moreover , the thermal fatigue behavior of the coating layer was studied numerically.
The analyssindicates that: mode crack is easly initiated at the peak postion, and mode

crack at above middle postion of interfaces when TGO (thermaly growth oxides) thick-
nessis 2K m; the extenson of transverse crack is dominated by normal stress when TGO
thicknessis 84U m; high strain energy density isformed within TGO of different thickness.
The process and mechanisms of crack coalescence within PS TBC (plasma sprayed thermal
grown oxides) were presented.

Key words: aerospace propulson system; thermal barrier coatings; thermal fatigue;
failure mode; failure mechanisms
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