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ABSTRACT

This research was aimed to characterize and compare arc sprayed WC-M composite
coatings prepared by different types of core wires in order to evaluate the most potential
coating for the off-shore pump plunger reparation. The study included wear
characteristics of the plunger, characteristics of 3 types of sprayed core wires (WC-Cr-
Ni, WC-Cr-Fe and W-Cr-Fe nanocomposite). Microstructure, porosity, roughness,
hardness, chemical compositions and phases of cored wire coatings prepared by arc
spray process were also investigated. Wear resistance of the coating were performance.
It was found that the original plunger coated by spray and fuse technique composed of
Fe, Cr and Si. All studied cored wires consist of outer shell and broad size of filler. The
shells were made of metal alloys and the filler were cermet materials. The results
showed that sizes of in-flight particle were strongly related to the content of metallic

phase (shell + filler). Difference shape of splat are as; disc shape for WC-Cr-Ni splat,



irregular and contiguous disc shape for WC-Cr-Fe splat, and flower and fragmented
shape for W-Cr-Fe nanocomposite splat. WC-Cr-Fe coating had a high porosity, splat
boundary cracking, lower hardness and high wear rate. WC-Cr-Ni coating had high
carbide content resulted in high coating hardness and lower sliding wear, though, less
dense structure. W-Cr-Fe nanocomposite coating showed superior coating
microstructure and properties with very smooth surface. This could be as a result of

amorphous phase and nanostructure found in this coating.
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