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Study on Microstructure, Hardness and Wear Resistance of In—situ Synthetic
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Abstract : The iron-based alloy coating with in-situ reinforced phase was prepared by surfacing Fe-05 alloy powder on
the surface of 16Mn substrate by carbon arc surfacing technology and changing the surfacing current. The effects of different
surfacing current on the microstructure, hardness and wear resistance of surfacing layer were analyzed. The results show that,
the coating is mainly composed of a-(Fe,Cr) solid solution matrix and insitu spnthesis (Fe,Cr),Cs, Cr;;Cs, Cr;,C;, Fe,B, Fe;b and
CrFeB hard phase. From overlaying surface to substrate, the microhardness is generally decreasing. With the increase of
surfacing current, the microhardness of the coating increases obviously. The wear resistance of the coating decreases with the

increase of the surfacing current, and the wear resistance of the coating is the highest when the surfacing current is 250 A, and

the wear resistance of the coating is the lowest when the surfacing current is 270 A.
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Tab.1 Process parameters of carbon arc surfacing
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Fig.1 Microstructure of bonding interface between alloy coating and substrate under different surfacing currents
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Fig.2 Microstructure of different zones of coatings under different surfacing currents
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Fig.3 X-ray diffraction pattern of the surfacing layer
of 2% sample
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Fig.4 Microhardness distribution of coatings

under different surfacing currents
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Fig.5 Relationship between relative wear resistance
of coatings and surfacing current
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