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Table 1 Composition of the as-cast Alo3CoCrFeNiBy alloys (at%o)

X Al Co Cr Fe Ni B Total
0 6.98 2326 2326 2326 23.26 - 100
0.01 6.96 2320 2320 2320 2320 0.23 100
0.05 6.90 2299 2299 2299 2299 115 100
0.1 6.82 2273 2273 2273 2273 227 100

t=30 min, #FFF L=100 N, EEFEN4E r=3.5 mm.
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Fig.1 XRD patterns of the as-cast Aly3CoCrFeNiBx(x=0, 0.01, 0.05, 0.1) high-entropy alloys (a) and magnification of (111) plane patterns (b)
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Fig.2 Grain distribution of as-cast Alo3CoCrFeNiBy alloys obtained
by EBSD: (a) x=0, (b) x=0.01, (c) x=0.05, and (d) x=0.1
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Fig.3 Statistics of grain size for as-cast Alo3CoCrFeNiBy alloys: (a) x=0, (b) x=0.01, (c) x=0.05, and (d) x=0.1
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Fig.4 SEM images of as-cast Alo3CoCrFeNiBy alloys: (a, b) x=0, (c, d) x=0.01, (g, f) x=0.05, and (g, h) x=0.1
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Table 2 Chemical composition of points 1-9 in Fig.4 (at%)

Fig.4 Point Al Co Cr Fe Ni B

Fig.4b 1 729 2287 2342 2288 2354 -

2 518 2259 2270 2262 2275 416
Fig.4d
3 467 1855 26.25 1840 18.34 13.80

4 542 2242 2255 2224 2244 493
Fig.4f 5 346 1516 36.96 1455 1289 16.98

6 235 11.07 4213 1068 11.02 2257

7 6.17 2348 21.77 2342 2390 125

Fig.4h 8 538 2121 20.09 2101 2095 1135

9 519 1896 2440 1876 18.99 13.70
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e RERLAE B EEM 2 5, dtbn] IHERTE 4 JifT
HAHA CroB, X5 XRD H73 H 45 AT

B 5 4 Alg3CoCrFeNiB, i i & 4 1) WDS Jt &K [fi
i, "LAEH, AlgsCoCrFeNi &4 Al. Co. Cr. Fe
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Fig.5 WDS mappings of as-cast Al ;CoCrFeNiBy alloys: (a) x=0, (b) x=0.01, (c) x=0.05, and (d) x=0.1
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Table 3  Enthalpy of mixing between different elements
(kJ mol ™)1

Element Al Co Cr Fe Ni B
Al - -18.8 -9.9 -111 -223 0.1
Co - - 4.5 -0.6 -0.2 -24.2
Cr - - - -15 —6.7 -31.4
Fe - - - - -1.6 -26.5
Ni - - - - - -23.6
B

B Iu R RIRAT RS UK, S B s I mT DA R
FAS AT PEEE BT AR TS 4y A . Wil 5 b3, b6
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TR BFERAWRT 71, ETF4EaEmE%, HE1n
PRASKT, AREFEIK, MRt Cr Al B J-F7EREVA /&
fi SR8,
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Fig.6 Wear properties curves of as cast AlosCoCrFeNiBy high entropy alloys: (a) wear amount; (b) friction coefficient curves at room

temperature, and (c) microhardness and wear rate curve
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Table 4 Parameters of friction and wear for Alp3CoCrFeNiBy

samples at room temperature

X 0 0.01 0.05 0.1

Wear mark width, I/mm 3.38 3.34 2.90 2.85
Volume wear/mm? 9.96 8.84 6.64 5.47
Wear resistance/mm™ 0.10 0.11 0.15 0.18

PE R R B

n=AV[|FS 2
o, NoRERIE: AV ABRBRE: FOREST (ND
S NS (m) .

AR S B i B 1 5 4 R,

Wv =Ww/ p e=1/Wv 3
Hodr, Wy N EFERE (mm?) ; W, AREERE () ;
p NEEERE; ¢ NMEE (mm?) .
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Fig.7 Room temperature compressive stress-strain curves of as-cast

Al sCoCrFeNiBy high entropy alloys
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Table 5 Properties of compression for AlosCoCrFeNiBy samples

at room temperature (MPa)

X 0 0.01 0.05 0.1
Compressive strength 587#0.4  80945.0 791#12.3 830+l.4
Yield strength 30843.3 5404#2.0 658402  808+l.5

SRR, 5 x=0 0L, x=0.01 K, &&MER
SRR E SR 2 x=0.1 I & & IR5ESE =I5 808 MPa,
R E 4R 2.6 5. AT, Bl AIASIN AL A FE $2
A R ARR AL, BT P [ Ve A RO T AL
H HH B i (R 1 Y

3 4 ip

1) & Bawd, AlBSNAN, AL Fe. Co.
Ni JCHK, flE%E Cry B yos: Al INE x=0.05 i,
B WO SIS AU BRI A B i B
WS BN, SR/ E SN B .

2) BB S SRR, foo AHEAR T 5 FAL CroB #rih
BT 2 . x=0.01 I ERVKLARIREL /241, x=0.05 K 2Ky
ANELLWAR A, x=0.1 B F A8 I B IR 5 A7

3) PRSI ASE A5 < PR R R i S 1 B e S
Al 3CoCrFeNiBg &4 (R K i B 1 08 B fe v 439
>N 2274.6 MPa 1 0.18 mm*,

4) BEON S BN, &6 P e B B A R b
Friass, JEARTEE W E R, x=0.1 B, PUESRERIA
808 MPa, BURVSINEN& E1RT 12 1.6 % BIJE 7~
TE R A MUEE 5T ) A B AT S A P R P 2R R
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Effect of B Addition on Microstructure and Properties
of As-cast Aly3CoCrFeNi High Entropy Alloy

Li Rongbin*?, Zou Chuanle’, Zhang Zhixi®, Zhang Rulin?, Peng Wangjun?
(1. School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093, China)
(2. School of Materials Engineering, Shanghai Dianji University, Shanghai 201306, China)

Abstract: Aly3CoCrFeNiBy(x= 0, 0.01, 0.05, 0.1) high entropy alloys were fabricated by cold crucible levitation melting. The effect of addition of
B on the microstructures of Aly3;CoCrFeNiBy alloys were studied using X-ray diffraction, electron backscatter diffraction, scanning electron
microscopy with wavelength dispersive X-ray spectroscopy. The microhardness, friction and wear properties and compression properties of
Al 3CoCrFeNiBy alloys at room temperature were analyzed. The results show that Alo3CoCrFeNi alloy is fcc structure. With increasing B content,
the Cr,B precipitated phase increases gradually at the grain boundaries of fcc phase matrix, and the Cr,B phase gradually changes from granular
distribution to continuous network distribution, resulting in the alloy microhardness, wear resistance and yield strength are gradually improved. It
can be seen that the precipitation of Cr,B has significant dispersion strengthening effect, and the comprehensive performance of Alp3CoCrFeNiBg
is better.
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