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Fig. 2 XRD patterns of amorphous coating heat-treated at different temperatures for different time: (a) Original amorphous
coating and heat-treated at 440 C for 20, 40 and 60 min; (b) Heat-treated at 460 C for 20, 40 and 60 min; (c) Heat-treated at
480 °C for 20, 40 and 60 min; (d) Heat-treated at 480 ‘C for 90-1110 min
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Fig. 3 TEM images of amorphous coating heat-treated at 480 C for 1110 min: (a) Morphology and SAED image coating;

(b) HRTEM morphology
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Fig. 4 Cross-section SEM images of different heat-treated temperatures and holding times: (a) Heat-treated at 440 C for 60
min; (b) Heat-treated at 460 “C for 60 min; (c¢) Heat-treated at 480 ‘C for 60 min; (d) Heat-treated at 480 “C for 1110 min
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Fig. 5 Cross-section  micro-hardness  distribution

histograms of heat-treated amorphous coating
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Fig. 6 SEM wear scar morphologies of amorphous coating with different heat-treated temperatures and holding times under

applied load of 10 N and three-dimensional surface morphology of wear scar: (a)—(c) Heat-treated at 440 C for 20, 40 and 60
min; (d)—(f) Heat-treated at 460 ‘C for 20, 40 and 60 min; (g)—(i) Heat-treated at 480 “C for 20, 40 and 60 min; (j)—(k) Wear

scar morphology, three-dimensional surface morphology and section morphology of heat-treated at 480°C for 1110 min
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Fig. 7 Potentiodynamic polarization curves of amorphous
coating in artificial seawater solution:
amorphous coating and heat-treated at 440 ‘C for 20, 40
and 60 min; (b) Heat-treated at 460 C for 20, 40 and 60
min; (¢) Heat-treated at 480 ‘C for 20, 40, 60 and 1110 min
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Effect of heat-treatment on wear resistance and
corrosion resistance of Fe-based amorphous coatings

WANG Hai-bo" % LI Chun-yan"?, WANG Shun-ping', LI Jin-ling', KOU Sheng-zhong'?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730000, China;
2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730000, China)

Abstract: The amorphous coating with composition of (Fe,Ni,),,CryCo,Si, ;B,; {Nbs was prepared by high
velocity oxy fuel (HVOF), and the effects of different heat-treated temperatures and times on the structure, wear
and corrosion properties were explored. The structure corresponding properties of coating were analyzed by X-ray
diffractometer (XRD), differential scanning calorimetry (DSC), transmission electron microscope (TEM),
scanning electron microscope (SEM), wear test machine and electrochemical workstation etc. The results show
that with the heat-treated temperatures increasing, the coatings remain amorphous structure, the porosity of the
coatings decreases, the oxidation wear and delamination wear of the coatings surface reduce, and the wear scar
surface of coating is smoother. The heat-treated amorphous coatings exhibit a wider passive region and low
passive current density (/) in the artificial seawater solution, and the wear resistance and corrosion resistance of
the amorphous coatings are improved. The FeNi; nanocrystalline phase appears in the amorphous coating after
heat-treatment at 480 ‘C for 1110 min. The coating has the lowest porosity of 0.6%, the wear rate of 1.6x10™> mm?®/
) of 4.591x107% A/em?.

Key words: amorphous coating; heat-treatment; wear resistance; corrosion resistance

(N-m), and the lowest self-corroding current density (J,
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