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Abstract: FeCrBSiMnNbY amorphous/nanocrystalline coatings were fabricated on 45 steel substrates
by high velocity arc spraying process. T he microstructure of the coating was characterized using trans-
mission electron microscopy (TEM), Xray diffraction ( XRD) and scanning electron microscopy
(SEM) equipped with energy dispersive Xray analysis (EDXA). The formation mechanism of amos
phous/nanocrystalline was discussed. T he wear behavior of the coating and the substrate was evalua
ted with wet sand rubber wheel abrasion tester at ambient temperature. The results show that the m+
crostructure of the coating consists of amorphous and a(Fe, Cr) nanocrystalline. The nanocrystalline
grains with a size of 36:60nm are homogenously dispersed in the amorphous matrix. The coating is
fully dense with low porosity of 1. 7%. The amorphous/ nanocrystalline coating has high hardness and
excellent wear resistance. The mainly failure mechanism of the coatings is brittle breaking and frae-
ture mechanism.
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Fig 2 SEM images of the coating (a) the coating and substrate; (b) the coating
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Fig 4 TEM morphologies of the coating

(a) amorphous phase; (b) nanocrystalline grains
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