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Abstract: Iron-chromium alloy coatings with varying V content were fabricated using laser cladding.
The microstructural and performance variations of the laser-cladded iron-chromium alloy coatings with
different V contents were investigated using metallographic observation, SEM & EDS, and X-ray dif-
fraction analysis. The results indicate that at lower V content, the iron-chromium alloy coating predom-
inantly exhibits a dendritic growth mode. At the coating interface, the dendritic grew rapidly, Cr ele-
ments do not have sufficient time to completely dissolve into the matrix, causing the matrix diffraction
peaks to shift to higher angles. Increasing V content promotes the transition from dendritic to cellular
growth, effectively improving the incomplete dissolution of Cr elements in the matrix and leading to a
more uniform coating structure. The formation of VC promotes the transformation of y-Fe to martensite
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during solidification, and the hardness of the coating increases. However, when the V content increases
to 2%, the ferrovanadium content with a higher melting point increases, resulting in an increase in pore
defects, which makes the wear resistance of the coating decrease. When the V content in the coating is 1 %,

the hardness and wear resistance are the best.

Key words: laser cladding, VC, iron-chromium alloy coating, microstructure, performance
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Fig.1 Metallographic structure of laser cladding iron-chromium alloy coatings with different V content
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Fig.2 Microscopic morphology of laser-clad iron-chromium alloy coatings with different V contents
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Fig.3 Line scan maps of microstructure in region AB of

V-0.5 iron-chromium alloy coating
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Fig. 4 Microstructure micro-area scan maps of the upper part of V-1 iron-chromium alloy coating
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Fig. 5 XRD diffraction patterns of laser-clad iron-chromium alloy coatings with different V contents
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Fig. 6 Microhardness of laser-clad iron-chromium alloy
coatings with different V contents
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Fig. 7 Friction coefficients and abriasion loss of laser-clad iron-chromium alloy coatings with different V contents



<92 . W gk Pl K

2024 45 45

(@) V-0.5, FM; (b) V-1, FM; (c) V-2, ZEM; (d) V-0.5, HM: (e) V-1 M () V-2, T
8 BV ESENHNBREBEYREEREEZEERTIER

Fig. 8 Friction and wear morphology of laser cladding Fe-Cr alloy coatings with different V content
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