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ABSTRACT

Correlations between in-flight particle, splat and coating microstructure and

properties of thermally sprayed Ni20Cr and stainless steel were investigated in this

work. Ni20Cr and stainless steel 316 in both powder and wire forms were sprayed by

flame and arc spraying, respectively. The in-flight particles were collected in distilled

water and splats were collected by spraying onto a polished stainless steel substrate.

Morphology, size and microstructure of powders, in-flight particles, splat and coatings

were characterized by optical microscope and scanning electron microscope. Coating

roughness and hardness were also measured. Porosity and oxide content were evaluated

by image analysis technique Wear resistance was tested by a Pin-on-disk apparatus.

Flame spray and arc spray processes produced different coating characteristics

found for both sprayed materials. Arc spray process produced a broader size

distribution for both in-flight particles and splats compared to the flame spray process.

A flower-shaped splat morphology was obtained from the arc spray whereas the flame
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spray gave a flower-shaped splat and some pancake-shape splat. Coating sprayed by the

arc process had denser microstructure, lower porosity and better adhesion at the

interface. The explanation could be due to higher temperature and velocity obtained

from the arc spray process which enhanced melting and adhering for coating formation.
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