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Fig. 2 Metallurgy defects of laser-cladded FeCoNiCr high-entropy alloy
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Fig. 8 Dislocation cells and elemental distribution of laser-cladded FeCoNiCr high-entropy alloy coating
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Microstructure and Corrosion Resistance of Laser-Cladded FeCoNiCr
High-Entropy Alloy Coating on Aluminum Alloys for Highway
Architecture Applications

GAO Shan-shan, LI Gang, DU Zhi-giang
(Shaanxi Railway Institute, Weinan 714000, Shaanxi, China)

Abstract:

Laser cladding was used to deposit FeCoNiCr high-entropy alloy coating on the aluminum alloy substrate,
and the metallurgical quality, phase structure, microstructure and electrochemical behavior were investigated.
The results showed that when the scan speed was 10 mm/s; a laser power of 300 W easily produced lack-
of-fusion dominated coating defects, a laser power of 400 W achieved highly dense coatings, with the
densification of 99.6%; whereas a laser power of 500 W led to the formation of gas pores dominated coating
defects. When the laser power was 20 mm/s, the coatings deposited at various laser powers were dominated
by solidification cracks. The microstructural characterization and electrochemical testing were performed on
the dense FeCoNiCr high-entropy alloy coating (scan speed 10 mm/s, laser power 400 W), and the results
showed that the FeCoNiCr high-entropy alloy has a single-phase face-centered-cubic structure, and the grain
structure was dominated by columnar grains. Within the grains, numerous solidification cell substructures
existed, and Fe, Co, Ni, and Cr were uniformly distributed due to the ultrahigh cooling rate and the prohibited
solidification segregation kinetics. Polarization curves showed that as compared with the aluminum alloy
substrate, FeCoNiCr high-entropy alloy coating exhibited a higher corrosion potential and a lower corrosion
current density, and hence an improved corrosion resistance.
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