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Structure and properties of plasma-flame 

multi-component coatings 

 

Abstract. The paper deals with the formation of 

plasma-flame coatings on the parts of the cylinder-

piston group using self-fluxing powders based on 

nickel. The formation of the operational properties of 

such coatings occurs at all stages of the process of 

their preparation; therefore, we investigated the 

change in their structure and properties after the 

coating was sprayed, melted, and then quenched. The 

coating structure is multiphase. Metallographic and 

X-ray studies revealed the presence of a solid 

solution based on nickel in the sprayed layer, a 

carbide phase, chromium and nickel borides, and 

chromium silicide. Heating during spraying does not 

lead to a change in the base; structural changes in 

the base metal occur only when the coating is melted. 

The fused layers containing the greatest amount of 

strengthening phases possess the highest macro- and 

microhardness. The  Research carried out and 

industrial tests allow us to recommend the coating 

for practical use. 

Key words: coating, melting, spraying, carbide 

phase, microhardness. 
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