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Abstract: Fe-10W-4Cr-3Ni-2Mo-4B-4Si-1C (mass ratio) alloy powders were sprayed onto 1Cr18Ni9Ti
stainless steel substrate using atmospheric plasma spraying (APS) system. Microstructure and phase composi-
tion of the powders and as—sprayed Fe—based amorphous coatings were investigated by scanning electron mi-
croscopy(SEM) , transmission electron microscopy(TEM) and X -ray diffraction(XRD). The porosity of the
Fe-based amorphous coating was measured using an Olycia m3 image microscope. Moreover, the DSC curves
of spraying powder and as—sprayed Fe—based amorphous coating were determined from room temperature to 1
173 K by means of differential scanning calorimetry(DSC) , and their microhardness and bonding strength were
measured. The results show that good adhesion is obtained between the Fe—based amorphous coating and the
substrate, coating prepared by APS is dense, but with grey oxidation existing in the coating. Besides, the as
sprayed Fe—based amorphous coating has typical lamellar structure. At the same time, the coating has not only
low surface roughness and porosity, but also high microhardness and adhesion strength. The relative content
of the amorphous phase of the coating is determined to be about 89. 2% (mass fraction), and the formed met-

allurgical structure in the as—sprayed coating is nanocrystalline.
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Table 1 Spraying parameters of APS for depositing Fe —

based amorphous coatings
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Fig. 1 Morphology of Fe-based spraying powder
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Fig. 2 XRD pattern of Fe-based spraying powder

Iron-based coating

Substrate 50 um

(a) Top surface (b) Cross section
& 3 Fe JEAR & IR 2 B9 BOWIE 3
Fig. 3 Morphologies of Fe-based amorphous coatings
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Table 2 Properties of Fe—based amorphous coatings
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and selected area electron diffraction
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