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Plasma spray process belongs to the thermal smmaylyf of processes, where the
feedstock — usually in the form of micron sizedtioées — is rapidly melted and propelled
towards the target to obtain a deposit upon impadtrapid solidification of the molten

droplets. With respect to each particle the ergequence of events takes place i
fraction of a second, while the whole depositiongass takes anywhere from a f
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minutes to hours depending on the dimensions ofdngponent being coated. Due to the

non-equilibrium 3D nature of the process and thdtitnde of parameters and variabl
involved, this process is not yet completely untierd.
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This study is aimed at understanding the in-fligtdte of the plasma spray process

towards designing reliable coating and achievimyaducible process states with the

of non-contact particle and spray stream sensaitsiaYStabilized Zirconia (YSZ) has

been chosen for its physical properties that enafileient in-flight detection and it
widespread commercial application as thermal bacoatings (TBCs) in turbines.
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This dissertation outlines the methodology to abfaocess-structure-property relatigns

and provides an approach to tailor the microstmectand properties of coatings. K
issues such as particle injection and process hilityaare addressed. Focus has b
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given to understanding the variability resultingrfr the 3D nature of the process. Effarts
have been made to understand the dynamic and corepitay stream towards science-

based true in-flight monitoring and control of fhcess. New approach to interpretat
of sensor data towards better understanding ofpiheey stream has been provided.
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