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Effect of Spray Process on the Microstructure and Corrosion-resistance of
Fe-based Amorphous Coatings Obtained by Plasma Spray on the Boiler Tubes
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(1. Institute of Material Surface Strengthening, Chang’an University, Xi’an 710064, China;
2. Xi'an Special Equipment Inspection Institute, Xi’an 710065, China)

ABSTRACT: Objective To investigate the effects of plasma spray power and time on the phase, microstructure and corrosion-re-
sistance of the amorphous coating on the boiler tubes. Methods XRD, SEM and electrochemical polarization research were adopt-
ed. Results The coating with high fraction of amorphous phase was obtained, which had a flat and compact surface. The amorphous
fraction and porosity decreased and the density increased with the increasing spray power and time. The coatings exhibited an excel-
lent ability to resist corrosion with wide passive region in 0.5 mol/L H,SO, and 3.5% NaCl solutions. And the coatings exhibited
wider passive region and lower corrosion current density in 0.5 mol/L H,S0, and 3.5% NaCl solutions, respectively. With in-
crease of the spray power and time, the anodic polarization curves of the amorphous coatings were passivated with wider passive re-
gion and lower passive current density. Conclusion The path and flow resistance that corrosive liquid permeated the substrate were

increased, and the corrosion resistance of the coating was improved, owing to the decreased porosity and increased coating thick-
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ness with the increasing spray power and time.

KEY WORDS: boiler tubes; plasma spray; amorphous coating; corrosion resistance
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Tab.1 Chemical composition of the Fe-base spraying powders
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Fig. 1 XRD spectra of the Fe-base spraying powders
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Fig. 2 XRD spectra of the amorphous coating under different (a)

spray power and (b) coating thickness
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Fig. 3 Effect of spray parameters on the amorphous fraction of

coalings
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Fig. 4 SEM images of the surface of amorphous coating under dif-

ferent spray parameters
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Fig. 5 SEM images of the cross-section of amorphous coating un-
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Fig. 6 SEM images of the cross-section of amorphous coating af-
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Fig. 7 Effect of spray parameters on the amorphous porosity of

coatings
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Fig. 8 Polarization curves of the amorphous coating in 0.5 mol/L H,SO, and 3.5% NaCl solutions
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