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ABSTRACT: The work aims to study the effect of plasma cladding current on the structure and properties of FeCoCrNiMn
high-entropy alloy coatings. The FeCoCrNiMn high-entropy alloy coating with equimolar ratio was prepared on 65Mn steel

substrate by plasma surfacing process. Firstly, the macroscopic effect of plasma cladding technology to prepare high-entropy al-
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loy coating was determined by observing the macroscopic surface characteristics of the coating. Metallographic microscope
(OM), electron microscopy (SEM) and X-ray diffraction (XRD) were used to observe the microstructure and analyze the com-
position and phase composition of the coating. Meanwhile the surface hardness of the alloy coating and the deep hardness of the
layer from the substrate to the coating were measured by a Vickers hardness micrometer. The alloy coatings prepared were
crack-free and had an average coating thickness of 2 mm. The ratio of coating elements was consistent with that of cladding
power element. Except that some Fe element entered the coating from the substrate, the structure was still FCC solid solution
phase and the morphology was dendritic crystal. Distinct columnar crystal zone and heat affected zone (HAZ) could be observed
at the junction of the coating and the substrate. As the current increased, the dendrite structure became thicker. With the increase
of current, the surface hardness of FeCoCrNiMn high-entropy alloy coating gradually decreased. The hardness was abrupt to
reach the maximum value of 366.3HV at 190 A, and the minimum was 258.78HV at 170 A. The change of hardness along the
depth of the layer was not obvious. With the heat affected zone from top to bottom, the hardness first increased and then de-
creased. Plasma cladding technology has obvious advantages in the preparation of high-entropy alloy coatings and has the po-
tential to produce large-area surface coatings with thicknesses up to the millimeter. The change in current magnitude causes the

FCC phase composition to change without changing the organization structure. As the current increases, the dendrite structure

PR, JATE WX FeCoCrNiMn Sl 44 1 244 5 H:heii 2 m - 139 -

becomes thicker and the coating hardness decreases.

KEY WORDS: plasma cladding; FeCoCrNiMn; high entropy alloy; cladding current; microstructure; microhardness
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Tab.1 Concentration of principal elements
wt%
Element Fe Co Ni Cr Mn
Powder 1990 5100 2100 1850  19.96
value

110 A 42.61 14.89 14.14 14.19 14.16
130 A 18.97 12.89 12.32 12.38 13.44
150 A 59.62 9.98 8.43 10.77 11.20
170 A 55.78 11.22 10.19 10.92 11.89
190 A 73.10 7.22 6.51 6.3 6.87
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Fig.1 XRD diffraction patterns of FeCoCrNiMn high entropy
alloy coatings under different current
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Fig.2 Microstructure of CoCrFeMnNi high entropy alloy coating section under different cladding currents
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Fig.3 Microstructure near interface of FeCoCrNiMn high-entropy alloy cladding layer
(a) and schematic diagram for interface of FeCoCrNiMn high-entropy alloy coating (b)
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Fig.4 SEM image of FeCoCrNiMn high entropy alloy coating under different cladding current
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Fig.5 Surface hardness of FeCoCrNiMn high entropy alloy coatings and schematic diagram of section hardness:
(a) Surface hardness of FeCoCrNiMn high entropy alloy coatings under different current;
(b) Hardness of high entropy alloy coating from matrix to FeCoCrNiMn
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