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Fig.1 Macro figures of laser cladding FeCoCrNiBy (x=0.5, 0.75,
1.0, 1.25) high-entropy coatings: (a) x=0.5, (b) x=0.75,
(c) x=1.0, and (d) x=1.25
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Fig.2 XRD patterns of the FeCoCrNiBx(x=0.5, 0.75, 1.0, 1.25)
high-entropy coatings: (a) 26=20<-100<and (b) 26=50*52°
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Fig.3 Microstructure of FeCoCrNiBx (x=0.5, 0.75, 1.0, 1.25)

high-entropy coatings: (a) x=0.5, (b) magnified image in
the circle of Fig.3a, (c) x=0.75, (d) x=1.0, and (e) x=1.25
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Table 1 EDS analysis results of FeCoCrNiBy (x=0.5, 0.75, 1.0,
1.25) high-entropy coatings (at%) (in Fig.3)

X Element B Cr Fe Co Ni
Nominal 11.11 22.22 2222 2222 2222
0.5 A 8.84 13.67 35.31 23.42 18.76

B 13.19 22.63 3131 1947 1341

Nominal 15.80 21.05 21.05 21.05 21.05

0.75 A 941 1298 29.84 2521 19.97
B 1111 1970 31.68 21.60 15.90
Nominal 20.00 20.00 20.00 20.00 20.00
A 5.72 9.73 38.75 2411 21.69

10 B 12.03 1760 3563 20.75 14.00
C 13.04 31.07 33.18 16.38 6.32

Nominal 21.80 19.05 19.05 19.05 19.05

1.95 A 7.46 9.21 3323 2533 2477
' B 11.43 9.54 30.00 2576 23.27

C 1419 36.36 2795 16.32  5.18
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Table 2 Enthalpies of binary borides which might be formed

in the alloy™®
. . Enthalpy/ - . Enthalpy/
Binary borides K3 molt Binary borides k3 mol
Cr,B -34 CrB —45
Fe,B -30 FeB -38
CozB -28 CoB -34

Ni.B 27 NiB -33
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Fig.4 Microhardness distribution of FeCoCrNiBy (x=0.5, 0.75,
1.0, 1.25) high-entropy coatings
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Fig.5 Wear loss of FeCoCrNiBy (x=0.5, 0.75, 1.0, 1.25)
high-entropy coatings
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Effect of Boron Addition on the Microstructure and Wear Resistance of
FeCoCrNiBy (x=0.5, 0.75, 1.0, 1.25) High-Entropy alloy Coating
Prepared by Laser Cladding

Chen Guojin', Zhang Chong™?, Tang Qunhua®, Dai Pingiang*?
(1. Fuzhou University, Fuzhou 350108, China)
(2. Fujian Province Special Equipment Inspection Institute, Fuzhou 350008, China)
(3. Fujian University of Technology, Fuzhou 350108, China)

Abstract: The FeCoCrNiBy high-entropy alloy coatings were prepared by laser cladding. The effect of boron addition on microstructure,
hardness and wear resistance of FeCoCrNiBy high-entropy alloy coating were investigated by X-ray diffraction (XRD), scanning electron
microscopy (SEM), hardness and wear testers. The results show that with the boron addition increasing, the structure of alloys change from
fce structure to fcc structure with MsB phase precipitation, and MsB phase are mainly borides of Cr and Fe. Meanwhile, the granular and
short rod-like M3B phase is precipitated in the coatings. And a blocky M3;B phase forms with boron addition. Microhardness and wear
resistance are significantly enhanced by the formation M3;B phase. The microhardness increases from 4470 to 8480 MPa, and the wear-loss
of FeCoCrNiBy high-entropy alloy coating decrease with boron addition.
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