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Abstract: In order to explore the effects of chromium on the microstructure and properties of high—entropy alloy
coatings, the FeCoCr, NiB high— entropy alloy coatings were prepared on 45 steel substrate by laser cladding. The
effects of chromium addition on microstructure, hardness and wear resistance of the FeCoCr, NiB high—entropy alloy
coatings were investigated with X—ray diffraction (XRD), scanning electron microscopy (SEM) , microhardness and
wear testers. The results show that the microstructure of the as—cladding alloys is composed of proeutectic M, B
phase, and eutectic of face—centered cubic (FCC) phase and M, B phase. With the increase of the chromium, volume
fraction of eutectic increases, while that of the M, B phase decreases, the morphology of proeutectic boride first chan-
ges from irregular granula to dendrite, which finally becomes strip shape, and the cellular pattern of eutectic develops
into lamellar correspondingly. The average hardness of the coating decreases with the increasing of the Cr addition,
and the FeCoCr, ; NiB alloy possesses high average hardness, up to 860 HV, ,. The wear resistance of coatings is
proportional to their hardness, suggestings that among all coatings the FeCoCr, s NiB coating exhibits excellent anti—
wear capability, and the FeCoCr; NiB coating shows the lowest wear resistance.
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Table 1

EDS results of the microstructure areas in the

FeCoCr, NiB high—entropy alloy coatings (a/ %)
x Zone Fe Co Cr Ni B

Nominal 22.22 22.22 11.11 22.22 22.22

0.5 FCC 21.25 19.01 4.97 20.72 34.05

M., B 19.73 15.25 15.63 6.95 42.44
Nominal 20.00 20.00 20.00 20.00 20.00
1 FCC 21.58 19.55 8.97 22.51 27.39
M, B 15.06 12.44 24.67 5.32 42.51
Nominal 18.18 18.18 27.27 18.18 18.18

1.5 FCC 20.99 19.19 11.37 21.69 26.76
M,B 12.06 8.08 33.26 2.65 43.95
Nominal 16.67 16.67 33.33 16.67 16.67

2 FCC 20.04 18.64 14.89 18.87 27.56
M, B 9.16 5.97 39.22 1.86 43.79
Nominal 14.29 14.29 42.86 14.29 14.29

3 FCC 18.36 16.45 26.31 17.56 21.32

M, B 7.69 3.57  44.90 1.15 42.69

N
®
% L+FCC L+M.B
5 E :
E- FCC S
(0]
—_
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K 4 FeCoCrNiB &4 & 4 i Ht & A &l
Fig. 4 Eutectic phase diagram of the FeCoCrNiB high -
entropy alloy
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Alloy Cr0.5 Crl  Crl.5 Cr2 Cr3

Mixing entropy 12.36 12.94 13.10 13.21 13.26
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