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Fig. 1 XRD patterns of original powder and coatings with

different ball milling time
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Fig.2 SEM images of coating cross section with different ball milling time: (a) 3 h; (b) 6 h; (c) 9h; (d) 12 h
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Fig. 3 Element distribution of coating cross section after ball

milling for 9 h
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Fig. 4 Microhardness distribution curves of coating cross

section with different ball milling time
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Fig. 5 Anodic polarization curves of coatings at different ball

milling time
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Table 1 Corrosion parameters of coatings with different ball

milling time

Ball milling 5 Corrosion
Jcorr/(A'Cm ) (ﬂcorr/v .
time/h rate/(mm-a ')
3 7.2894x 1078 -0.5183 0.00088
6 6.7575X107°  —0.29562 0.81796
9 1.0752X107°  —0.49767 0.13015
12 2.5123X107°  —0.32186 0.30407
Substrate 3.2768X107°  0.1908 0.3966
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Preparation of AICoNiFeCr high entropy alloy
coating by mechanical alloying

JIANG Ye, CHEN Ke, WANG Wei

(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: AICoNiFeCr high entropy alloy coating was prepared successfully on the surface of 304 stainless by
mechanical alloying. The microstructure, mechanical properties and corrosion resistance of the coating were analyzed by
XRD, SEM, EDS, microhardness test and electrochemical etching. The formation mechanism of the alloy layer was also
discussed. The results show that with milling time increasing, the thickness of the coating increases at first and then
decreases. The coating prepared by milling for 9 h is the densest with average thickness of 110 um. When the milling
time is prolonged to 12 h, part of the coating is peeled off. The micro-hardness of coating is significantly higher than that
of the substrate, and declines gradually from the top surface to inner substrate. The maximum micro-hardness of the
coating is up to S90HV, ;, about three times that of the substrate. Electrochemical corrosion tests show that the coating
effectively increases the corrosion resistance of the matrix.
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