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ABSTRACT: Recently, the particle reinforced metal matrix composite coating has been widely concerned by researchers be-
cause of its outstanding mechanical properties and excellent wear resistance. However, there are few researches on the relation-
ship between the content of composite strengthening phase and the mechanical properties of composite coating, especially for
the composite coating prepared by arc surfacing. The work aims to study the effect of reinforced particle content on microstruc-
ture and wear resistance of Fe matrix composite arc surfacing coating, so as to provide experimental basis for the design of new
Fe matrix composite arc surfacing materials. Different contents of Nb were added into the flux-cored welding wire to synthesize
the (Nb,Ti)C strengthening phase in-situ, and the quantity density of (Nb,Ti)C generated in-situ in arc surfacing layer was regu-
lated accordingly to affect the microstructure, hardness and wear resistance of the arc surfacing layer. With the addition of Nb,
Nb reacted with C and Ti in the matrix during the cladding process to form (Nb,Ti)C phase with cubic structure in-situ, and the
content of (Nb,Ti)C phase gradually increased with the increase of Nb content. Compared to the arc surfacing layer without Nb,
the amount of (Nb,Ti)C particles in the arc surfacing layer with 6wt.% Nb increased to 0.53 N/um? and the value of Vickers
hardness increased from 673.08 HV0.5 to 734.88 HV0.5. Further, according to the results of friction and wear test, with the in-
crease of Nb, the wear rate also showed a trend of reduction. The arc surfacing layer with 6wt.% Nb showed a much shallower
smooth wear track profile, with a wear rate of 1.12x10"® mm*/(N-m), and the wear mechanism was slight adhesion wear. In a
word, increasing the amount of Nb can increase the quantity density of (Nb,Ti)C strengthening phase and effectively improve
the hardness and wear resistance of the arc surfacing layer, and the layer can obtain the highest wear resistance when added with
6wt.% Nb.

KEY WORDS: Fe matrix composite coating; (Nb,Ti)C; arc surfacing; hardness; wear
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Fig.1 XRD patterns of arc surfacing layers with different Nb contents
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Fig.5 SEM micrograph and EDS line-scan result of secondary phase in the arc surfacing layer: a) SEM micrograph of
secondary phase; b) EDS line-scan result
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