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ABSTRACT

Thermal spray coatings have become one of the most potential for hard chrome
replacement, particularly for wear and corrosion applications. In this study four types of hard
coating materials were selected and thermally sprayed by suitable processes as the following
designated codes; Cr-Fe base-HVOF, Cr-Ni base-HVOF, WC-Ni base-SF and Cr-Fe base-AS. All
starting materials were fully characterized in order to create a correlation between spray materials,
coating characteristics and spray processes. SEM was employed for morphology and
microstructure investigation. Particle size analysis was investigated by SEM and laser particle
size analyzer. Coating characterization included surface roughness measurement by profilometer,
porosity evaluation by image analysis and hardness test by Vickers microhardness tester.
Microstructure of coatings was also revealed by SEM and phase compositions were analyzed by
XRD technique. The results showed that Cr-Ni base-HVOF coating had higher sliding wear
resistance than that of the Cr-Ni base-SF, Cr-Fe base-AS and Cr-Fe base-HVOF, respectively,
while abrasive wear resistance of Cr-Ni base-SF coating was higher than other coatings. For
corrosion resistance, Ni-base alloys coating showed higher corrosion resistance than Fe-base alloy
coatings. By overall comparison, WC-Ni base SF is the most suitable for wear either with or
without corrosion. However, spray and fuse technique is not applicable for thermal sensitive part
that can be thermally deformed. In this case, Cr-Fe base AS would be an alternative coating as it

has the highest hardness and good wear resistance.
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