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Abstract: Using the spray materials of FeCoCrMoCBY amorphous powder with industrial raw materials,the Fe-based
amorphous coating was fabricated by high velocity oxy-fuel spraying. The effect of kerosene content on microstructure and
microhardness of the coatings was investigated by X-ray diffraction, differential scanning calorimetry, scanning electron
microscope and vickers microhardness tester, respectively. The corrosion resistance of the coatings was studied by
potentiodynamic polarization test in HCI solution of 1 mol/L. The results show that the coatings exhibit good adhesion with the
substrate, typical lamellar structure, high amorphous content, and more excellent corrosion resistance than 316 L stainless
steel. With the increase of kerosene content, the coating density increases, its amorphous content and microhardness first
increase and then decrease when other parameters are fixed. When the oxygen flow is 50 m*/L and kerosene content is 26 L/h,
the coating amorphous content attains the highest, which is 99.4%. The porosity is 1.51%, and the low corrosion current
density and high corrosion potential are about 5.62x10°* A/cm* and —0.36 V, respectively. Thus, the coatings show excellent
corrosion resistance.
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Fig. 1 Morphology of the Fe-based amorphous powders
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Table 1 Spraying parameters of HVOF process

Levels
Parameters
1 2 3 4
Oxygen flow / (m*-L™") 50 50 50 50
Kerosene flow / (L-h™) 23 26 29 32
Powder feed rate / (g-min™") 72 72 72 72
Spraying distance / mm 380 380 380 380
Gun traverse speed / (m-h™) 10 10 10 10
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Fig. 2 XRD patterns of the powder, substrate and coatings
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Fig. 3 DSC curves of the powder and coatings
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Table 2 Thermal parameters of the powder and coatings

T x / T AH\'. total / (ngl)

Amorphous rate / %
100.9 100

83.44 82.7
100.3 99.4
83.19 824
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Fig. 4 Surface and cross section morphologies of the coatings
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Fig. 6 Microhardness of the coating cross section
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