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thermal barrier coating system
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Glass-ceramics have great potential to be used as bond coat in a conventional thermal barrier coating (TBC) system. It is 
already established that oxide based glass-ceramic bond coat can prevent bond coat oxidation induced TBC degradation. 

Further, glass-ceramic bond coat protects the metallic substrate of the TBC system from oxidation and creep failure due to its 
inherent low thermal conductivity. The stiffness of the TBC systems is an important parameter that assesses their brittle failure 
behavior. The low stiffness leads to low residual stresses in the system and high thermo-mechanical stability. In the present study, 
isothermal four point bend tests were carried out to determine the stiffness of the glass-ceramic coating-nimonic superalloy 
substrate systems from room temperature to 800oC in an instron machine. It was noted that at the room temperature load 
decreased to a very small amount for a certain deflection during unloading. The reduction in the load for a definite amount 
of deflection during unloading was significantly higher at higher temperatures due to stress relaxation effect wherein stress 
decreased with respect to time when strain was held constant at a fixed temperature due to structural rearrangements in the 
coating-substrate system, which take place more favorably at the elevated temperatures. Finally, stress relaxation effect was also 
studied in a TBC system comprising of 8 wt.% yttria stabilized zirconia (8-YSZ) top coat, glass-ceramic bond coat and nimonic 
superalloy substrate. It was quite evident that the stress relaxation occurred considerably in a glass-ceramic bond coated TBC 
system.
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