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ABSTRACT

Microstructures and properties of arc-sprayed coatings are very dependent on
spraying conditions. Characterization of the in-flight particles, splats and coatings of
the arc sprayed stainless steel weld wire and arc wire were carried out in this work, in
order to compare those characteristics of different wire types. Weld wire was sprayed
by four different spray conditions while arc wire was sprayed by a recommended
condition. For weld wire spraying, the results showed that air pressure had
insignificant effect on the average size of the in-flight particles whereas spray distance
had slight influence as the longer distance produced smaller particle size. Splats
obtained from all spray conditions had pancake morphology with a wide range of
splat size distribution. The spray distance and air pressure were found to have an

effect on splat size in which shorter distance produced larger splat size while higher



pressure gave smaller splat size due to more vigorous impact of particles. Coating
thickness tended to increase with increasing air pressure whereas the roughness of all
coatings were insignificantly different. The hardness and porosity of coatings were
very dependent on the air pressure but less dependent on spray distance. Oxide
content in the coatings were more likely to increase with an increase of spray distance
and air pressure.

Arc wire spraying using a recommended spray condition produced smaller in-
flight particle with larger splat size which resulted in the higher degree of flattening
compared to weld wire spraying. Arc sprayed coating has overall better coating
microstructure and properties including denser structure, less porosity, higher
hardness, although all coatings have shown comparable abrasive wear resistance.

In conclusion, weld wire coating sprayed by C, condition has a superior
coating properties over other spray conditions and it’s overall properties and wear

performance are comparable to the arc wire coating.
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