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Abstract

To enhance the resistance of industrial component surfaces to corrosion, wear, and other forms of
degradation, surface engineering processes and coating techniques are employed. In this study, the
mechanical properties, surface characteristics, and corrosion resistance of WC-10Co-4Cr coatings with
three different thicknesses-Coating A (200 um), Coating B (300 um), and Coating C (400 pum)-applied
on a plain carbon steel substrate (uncoated sample) using the HVOF (High-Velocity Oxy-Fuel) thermal
spraying method were investigated. XRD analysis of the coatings revealed that the increase in particle
temperature during the coating process leads to decarburization of the WC phase, transforming it into
W-C, which is harder and more brittle than WC. Hardness testing showed that the hardness of the
coatings increased with increasing coating thickness. EDS and XRD analyses after corrosion testing
indicated the presence of corrosion products on the surfaces. EIS results indicated that Coating A
exhibited approximately six times higher corrosion resistance compared to the uncoated sample and
three times higher than Coating B and Coating C. The corrosion current densities, measured by the
polarization method, for the uncoated sample, Coating A, Coating B, and Coating C were 8.804x107¢,
6.268x107, 8.011x10°°%, and 4.774x10° A/cm? respectively, indicating that Coating A has
significantly higher corrosion resistance compared to both the uncoated sample and coatings with
greater thicknesses.

Keywords: Thermal spray, Coating WC-10Co-4Cr, Mechanical Properties, Corrosion, HVOF.
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