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was used to form an AlCrFeCoNiCu high-entropy alloy (HEA) coating on an aluminum alloy surface. The
phase structure, microstructure, micro-hardness and corrosion resistance of the HEA coating were investigated
using X-ray diffraction (XRD ), scanning electronic microscopy with energy-dispersive spectroscopy ( SEM-
EDS), a microhardness tester and an electrochemical workstation. The experiment revealed that the coating
had excellent adhesion to the substrate. The HEA coating consisted of body-centered cubic( BCC) and face-
centered cubic (FCC) phases, while the microstructure was shown to be a typical dendritic structure. The
coating had an average micro hardness of 528 Hv, ,, which is five times greater than that of the substrate. Cor-
rosion of the samples was shown to be pitting and intercrystalline corrosion in a 3. 5% NaCl solution, and the

corrosion resistance was superior to that of the substrate. Thus, AlCrFeCoNiCu HEA coating has been demon-

strated to be an effective way of improving the surface properties of aluminum alloys.
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Fig. 1 Schematic diagram of laser deposition
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Fig.2  XRD patterns of FeCrCoNiCu powder and the
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Alloys 5/ % AH,,/(kJ +mol™) AS_/(J+K™' +mol™) VBC X
FeCoNiCrCu 1.07 3.2 13.3 8.80 0.12
Al, ;CrFeCoNiCu 3.90 -1.52 14.7 8.27 0.13
AICrFeCoNiCu 4.82 -4.87 14.9 7.83 0.14
Al, ,CrFeCoNiCu 5.48 -7.05 14.8 7.46 0.14
Al CrFeCoNiCu 5.98 -8.65 14.5 7.14 0.15
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Fig.3 SEM images of cross-section of AICrFeCoNiCu coating. (a) Overall morphology of the coating, (b)top zone of the

cladding, (c¢)middle zone of the cladding, (d)bottom zone of the cladding
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Tab.2 EDS results of each area in Fig.3(at/ %)

Areas Al Cr Fe Co Ni Cu
Nominal 0 20 20 20 20 20
1( Dendrite) 10.94 17.37 17.37 19.41 19.21 15.7
1 (Interdentic) 8.78 16.30 17.73 19.73 16.21 21.25
2 ( Dendrite ) 10.36 17.81 17.85 17.54 17.75 18.69
2 ( Interdendritic ) 9.68 17.2 17.27 16.53 17.31 22.01
3 ( Dendrite ) 13.26 19.25 17.58 19.15 15.23 15.53
3 (Interdendritic ) 11.21 17.23 15.21 17.21 16.26 20. 88
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Fig.5 Potentiodynamic polarization curves of AlCrFe-

CoNiCu coating and the substrate in 3. 5% NaCl

solution
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Tab.3 Eletrochemical parameters of AICrFeCoNiCu

coating and the substrate in 3. 5% NaCl solution

Solution Samples EV 1./ pA
AlCrFeCoNiCu coating -1.13  9.22
3.5% NaCl
Substrate -1.40 35.4
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Fig. 6 SEM images of AlICrFeCoNiCu coating and the substrate after polarization tests in 3. 5% NaCl solution. (a) Morphol-

ogy of the substrate, (b)morphology of AlCrFeCoNiCu coating, ( c)magnification of region A in Fig.6(b), (d)

magnification of region B in Fig. 6(b)
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Tab.4 EDS results of each point in Fig.6(at% )

Areas Al Cr Co Ni Cu
1( Dendrite) 8.7 20. 63 19.27 19.42 19.59 12.39
1 (Interdentic) 10.96 15.31 18.75 19.76 18.01 17.21
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Tab.5 Equivalent circuit parameters of AICrFeCoNiCu coating in 3. 5 %NaCl solution
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