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Table 1 Chemical compositions of the materials of the substrates and coatings
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Table 2 Spraying parameters for LPPS and APS
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Fig. 2 Microstructure of a bond coat of TBCs after LR
the Zr(Oy spalling during the thermal shock Fig.3 Microstructure of bond coat during anneal-

cycles ing 100 h in air at 1100°C
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Fig- 4 XRD patterns of the NiCrAlY coat after the ZrQ; coating spalling
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Study of failure mechanisms of thermal
barrier coatings by plasma spraying

CHEN He-xing"'?, ZHOU Ke-song®, JIN Zhan-peng’

(1. Departrnent of Materials Science and Engineering, Central South University, Changsha

410083, China; 2. Guangzhou Research Institute of Non- ferrous Merals. Guangzhow 510651,

China)
Abstract: The mechanisms of thermal shock and high temperature oxidation for TBCs by
plasma spraying have been studied. The results show that the TBCs possesses the well ther-
mal shok resistance and the main cause of the thermal shock failure is the thermal stress
caused by the thermal expansion coefficient difference between the ZrQ; coating and the sub-
strate, the main cause of the high temperature oxidation failure is the oxide forming on the
interface NiCrAlY and ZrO,.

Key words: thermal barrier coatings; failure mechanisms; thermal shock; high-temperature
oxidation test



