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Fig.1 Schematic diagram of the reciprocating tribocorrosion test
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Fig.2 XRD pattern of the cladded coating
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rate/mm-a
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10 -0.287 2.67x107 3.149%107
15 -0.288 5.32x107 6.259x107
20 -0.318 8.07x107 9.49x107
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Tribocorrosion Behavior of Laser Cladding FeCrNiCoM oCuBSi High Entropy
Alloy Coating

Cao Chenjie, Wang Yanfang, Zhang Cunxiu, Niu Dewen, Si Yudong, Si Jiajia, Shi Zhiqiang, He Yanling
(School of Materials Science and Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: The FeCrNiCoMoCuBSi high-entropy alloy coating was prepared on the surface of 316L stainless by laser cladding technology.
The microstructure, hardness, wear, electrochemical and tribocorrosion properties of the coatings were studied. The results show that the
cladded coating is well formed with no defects such as cracks and pores on the surface. The cladded coating is composed of fcc solid
solution phase and (Fe,Cr),B intermetallic compound, the microstructure is dominated by “wicker-like” dendrites, and the bonding area is
planar crystals, which has a good metallurgical bond with the 316L stainless. The average hardness (HV>) of the coating is 6860 MPa,
which is about 3.5 times that of the substrate. The cladded coating shows significantly better wear resistance than the substrate under
different loads with the lower friction coefficient and the less wear amount. In 3.5wt% NacCl solution, the self-corrosion current density of
the coating is 4.74x10® A-cm™, which is two orders of magnitude lower than that of the substrate, showing excellent corrosion resistance.
Under the coupling effect of friction load and corrosion, the open circuit potential of the coating shifts negatively and the corrosion
tendency increases. With the increase of friction load, the free-corrosion potential moves negatively, the free-corrosion current density
increases, and the effect of friction promoting corrosion increases.

Key words: laser cladding; high entropy alloy coating; microstructure; tribocorrosion
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