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Abstract

Thermal spray processes--such as plasma spraying, high-velocity oxy-fuel (HVOF) spraying, and similar
techniques--are widely employed to deposit a broad range of materials, including ceramics, metals, cermet,
polymers, and composite materials. These coatings are primarily used to enhance resistance to wear
(tribological applications), provide thermal protection at elevated temperatures (thermal barrier coatings),
and improve corrosion resistance. Additionally, they find applications in areas related to optical and gas-
sensing functionalities. Two key aspects of thermal spraying are deposition parameters and feedstock
materials. In any thermal spray process, numerous operational parameters are involved. For instance, in air
plasma spraying, parameters include primary and secondary gas flow rates, primary and secondary gas
pressures, electric current, stand-off distance, and several others. Despite the large number of controllable
parameters, their combined effect ultimately results in two measurable in-flight particle characteristics:
particle temperature and particle velocity. These two parameters play a decisive role in determining the
microstructure, properties, and overall performance of the deposited coatings. Consequently, focusing on
particle temperature and velocity rather than individual spray parameters significantly simplifies process
analysis and control. The second major research direction involves modifications of feedstock materials.
Incorporation of various reinforcements, such as multi-walled carbon nanotubes (MWCNTs), has been
shown to substantially enhance the properties and performance of a widely used cermet like WC-Co.
However, the retention of such dopants during spraying often presents a significant challenge owing to their
relatively low boiling points, e.g., fluoride-based solid lubricants (e.g., CaF: or BaF:). To address this issue,
the application of thin metallic coating layers has been found to improve their retention during deposition.
Furthermore, the use of ternary oxide solid lubricants has demonstrated considerable potential for
enhancing the tribological performance of such coatings. Thus, this talk purports to address certain key
aspects of recent developments in thermally sprayed coatings.



