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Abstract 

A cost-effective Fe-Cr-Mo based metamorphic alloys were 

newly designed and fabricated as coating material using the 

high-velocity oxygen fuel (HVOF) and atmospheric plasma 

spray (APS) thermal spray processes, and its microstructure, 

wear resistance, corrosion resistance were investigated in 

comparison with a conventional HVOF WC-12Co coating. 

The metamorphic coating material consisted of a splat area 

and un-melted powder area. The splat area contained 

metallic glass, (Cr,Fe)2B, Cr2B, and minor Fe-based BCC 

phases, and the un-melted powder area was composed of 

Fe-based BCC, (Cr,Fe)2B, and Cr2B phases. Room-

temperature wear tests revealed that HVOF metamorphic 

coating material exhibited wear resistance comparable to 

HVOF WC-12Co coating and even superior performance at 

high-stress wear conditions. The corrosion resistance of APS 

metamorphic coating material significantly improved by 

addition of Mo and Nb elements. This superior wear 

behavior of metamorphic coating material was mainly 

attributed to the minimal hardness difference between the 

metallic glass and boride, the plasticity of the metallic glass, 

and the formation of a lubricating tribofilm. Based on the 

above results, the wear and corrosion mechanisms of Fe–

Cr–B based metamorphic alloy coating layers were also 

discussed. 


