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Effect of Cr on microstructure and wear resistance of Fe-Cr-C-Nb-V system hardfacing alloys
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Abstract Fe-Cr-C-Nb-V hardfacing alloy was prepared by submerged arc hardfacing with HO8A solid core welding wire. The
effects of Cr content on microstructure and wear resistance were studied by X -ray diffraction (XRD) , scanning electron
microscopy (SEM) and energy dispersive spectroscopy (EDS). The results show that the microstructure of Fe-CR-C-NB-V
hardfacing alloy is composed of a-Fe and intercrystalline y-Fe matrix and hard phases such as (Nb,V)C, M,C,, M,C (M is Fe,
Cr, V and other elements). With the increase of Cr content, the number of acicular ferrite decreases, the volume fraction of
austenite increases, the size and number of (Nb,V)C phase are basically stable, the number of intercrystalline (Fe,Cr, V).C,
carbides increases, and the morphology changes from point to dendritic. Wet sand rubber wheel wear test shows that the wear
resistance of Fe-Cr-C-Nb-V hardfacing alloy increases first and then decreases. The increase is mainly related to Cr solution
strengthening of y-Fe matrix, cross flower, strip, point and other forms of (Nb, V)C dispersion and synergistic strengthening,
and the decrease is related to intergranular (Fe, Cr, V),C, carbide precipitation. The impact toughness of the alloy is influenced
by the volume fraction of y-Fe and the number and morphology of intercrystalline (Fe,Cr,V),C, carbides.
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Fig.1 XRD pattern of samples 1-6*
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Fig.3 Hard phase morphology of samples 1-6*
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Fig.4 Macroscopic hardness and wear loss of samples 1-6
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