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Abstract
Coatings meant for high temperature application e.g. gas turbines, require their thermal shock behavior to be investigated before they are exposed to real time environment. Many researches have demonstrated that thermal shock resistance of partially stabilized zirconia coatings mainly depends on heating conditions and the microstructure of the alloy. In the current study, thermal cycling behavior of two types of thermal barrier coatings (TBCs) produced by air plasma spraying on nickel base superalloy was investigated. These coatings consisted of Y2O3-stabilized ZrO2 ‘topcoat’ and a CoNiCrAlY ‘bondcoat’ known as standard TBC, and (titanium nitride) TiN-modified ‘bondcoat’ TBC;  the ‘bondcoat’ was modified by depositing thin layer of TiN on the ‘bondcoat’, using a PVD system.  Both TBC systems were exposed to intense thermal cycling by exposing samples to 950˚C holding up to 5 min, followed by water quenching. Residual stresses at the interface of ‘topcoat’ and ‘bondcoat’ were determined by ‘specimen curvature method’. It was observed that the TiN-modified samples showed better resistance against delamination and weight loss. Formation of Cr2Tin-2O2n-1 phase at the ‘topcoat–bondcoat’ interface, in TiN-modified specimens was held responsible for improved thermal shock resistance of the TBCs. 
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