WaTH WI0W BEERMRPETLRE Vol.47, No.10
2018 4 10 H RARE METAL MATERIALS AND ENGINEERING October 2018

B 52X FeCrCoNiMn S H&&£4ELN

NFI%ER

& BY 52 Mo

Emm, EFEN, 225, B &, xi1d
(P TR, BEPE Pi4e 710021)

B . RHES A # % T FeCrCoNiMnB, (x = 0.00, 0.01, 0. 05, 0.10, 0.15, 0.20) & 454 4, R JLHOW 20 230
DV REEAT IR . S5 RH, KRINA B RN, &4&M80 A0 fec S5MINMIRG . B & x=0.05 1, 4141
foe S5 H A1 B AT B BOIRFN G K BURLAR 1K (Cr,Fe),B 4l)ik. K B & &0, &6 KPih g m, &= x=0.20 I,
G TR BE 1L BB KA 610 MPa, EIEMR AT 7%. B &8 x=0.10 If, &4 M&Ea % kabmt:, PihismER
550 MPa, FEMHEN 20%. HONAE R B J0 3R B4 o M & & 45 i 1 2 Pk e

KW WM AE: DAL, FMrkee; MR
PEESES: TG132 XHERFRIRAD: A

XEHS: 1002-185X(2018)10-3203-05

ren I G 4 T T R R R [ — o B 4 S A
TR £ 4 B 22 1R B I A [ AR
H A SR AR, — R Senkov A5
AV Y R NI L AT S Ty P
RS R A s U1 M & LA FeCrCoNiMn i A& 1 i
154421971, FeCrCoNiMn il & 4 HA “ 478 7 11 fec
ghy, LRI AR LB R R . (BRI E
B, X Tl 4 ) B AN A, B AT i IR £ 200
MPa'®l, B JGZ&E 5 Co. Cr. Fe. Ni (R A K55 h-24+
-31. 26 F1-24 kJ/mol, ZX{EAR I R &I e &
i 588 LAY, BIAGI (9 T8 B2 B8 v 4 IR 5
TiAh, B IGE RN £ 55 B4R 21 R 41 A4 1 £ Y
ALK LN FeCrCoNiMnB, s & & A U %, 73 #r
ANE S B B JLE X FeCrCoNiMn i fi & 4 1 41 41 45
FE) R g 2 P e 11 5% e R AR
1 % I

KA T 99.99% 18k £ &l B BcE
FVERIN& 4 CI ot & 20 B0h 5%, EE /AR
N B IS # % T FeCrCoNiMnB, (x=0.00,
0.01, 0. 05, 0.10, 0.15, 0.20) = i & 4= A T ARIE S 0 &
ST IAY, PRI AR I S r R B DL 7 o A
W RSB 4 o B BEAE K VA B R v B v ) 5
. AR D) PR 5 D)k 10 mm X 10 mm

i HEA: 2017-10-11
EEWE: HxARREES (51571155, 51671150, 51471123)

X 5 mm [FRFEFH T XRD 4347 B0 2 20 5 R 4
i EEMR . SR AT 6000 L Byt XRD 43 B 44T AH 20 i
I3 ME, FRAEE AN 2001000, AR EEA 2°/min. K
FHH AR £ 4 (JEOL) ) ISM~5610 #4448 Fi 1 4
Bi( SEM) MG E&MAZUES, FHH SEM B it s
WAL (EDS) WE A4 KA 402MVD B 5 ff fili
FEVEI R o AREASBUREE 15 RN 25 AL 3,
InZEAT R 1.96 N, AR )20 15 5o A4 i) & il
58 /2 DDL50 2 it~ 7 Re# BRI L B BEAT, Fr i
LR Imm/min, FE&RSFE 1R,

2 HRSUE

2.1 BEENGREEHEEHNENT
2 N Enli4 4 FeCrCoNiMnB, ) XRD &l &
(200) firlfig oK. IWE 2 ATBLER] x=0.15 1

M5
1
[
I
U}
. o
oo
\&\m
N
/é
wn
(I
1
[
L1

1 il T

Fig.1 Dimensions of tensile specimen
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K2 FeCrCoNiMnB, &= £ 4x (% XRD il
Fig.2 XRD patterns of FeCrCoNiMnB, high-entropy alloy
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Fig.3  Microstructures of FeCrCoNiMnB, high entropy-alloy:
(a) x=0.00, (b) x=0.01, (c) x=0. 05, (d) x=0.10, (e) x=
0.15, and (f) x=0.20
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Table 1 EDS results of each area in FeCrCoNiMnB, high-
entropy alloy in Fig.3 (at%)

X Area Fe Co Cr Ni Mn B
Normal 20 20 20 20 20 0

0.00
1 17.83 20.07 22.38 18.98 20.75 0
Normal 19.96 19.96 19.96 19.96 19.96 0.1996
001 1 18.79 20.76 20.53 18.94 20.81 0.17
Normal 198 19.8 19.8 19.8 19.8 0.99
1 20.17 21.82 14.52 22.83 18.81 1.85
003 2 1898 17.01 21.73 16.26 15.41 10.61
3 20.05 17.06 2534 17.29 17.02 3.24
Normal 19.6 196 19.6 19.6 19.6 1.96
1 20.02 22.03 12.21 22.34 205 2.9
010 2 18.82 1437 22.14 15.83 1571 13.13
3 18.23 15.01 23.42 16.26 1522 11.86
Normal 19.42 19.42 19.42 1942 1942 291
1 20.18 23.14 13.21 23.02 17.31 3.14
013 2 17.78 12.23 2445 12.79 16.81 15.94
3 20.58 19.32 22.09 1694 1573 5.34
Normal 19.25 19.25 19.25 19.25 19.25 3.85
1 20.1  24.1 11.05 2371 17.14 3.9
0.20

2 12.27 834 43.79 443 1335 17.83
3 20.86 18.97 2225 16.71 169 4.31
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Table 2 Binary mixing enthalpies of high entropy alloy (kJ/mol)

Element Fe Co Cr Ni Mn B
Fe B -1 -1 -2 0 -26
Co _ _ —4 0 =5 -24
Cr _ _ _ -7 2 =31
Ni B -~ B B -8 -24
Mn -32
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Fig.4 Values of Q and y of FeCrCoNiMnB, high-entropy alloy
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Fig.5 Stress-strain curves (a) and hardness change (b) of high-
entropy alloy FeCrCoNiMnB, (x=0.00, 0.01, 0.05, 0.10,
0.15, 0.20)
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Effect of B Content on Microstructure and Mechanical Properties
of FeCrCoNiMn High-Entropy Alloy

Hou Lili, Liang Xiaoyu, Yao Yuhong, Chen Jian, Liu Jiangnan
(Xi’an Technological University, Xi’an 710021, China)

Abstract: High-entropy alloy FeCrCoNiMnB, (x=0.00, 0.05, 0.10, 0.15, 0.20) was prepared by vacuum arc melting. The microstructure
and mechanical properties of FeCrCoNiMnB, high-entropy alloy were investigated. The results show that the alloy without B addition is
composed of cellular crystal with simple fcc structure. When the B content x is more than 0.05, (Cr, Fe),B with dendritic and nano
granular structures can be observed. With the increase of B content, the tensile strength of the alloy increases gradually. When the B
content x is 0.20, the tensile strength of the alloy is 610 MPa, but the elongation is only 7%. Appropriate B addition can improve the
comprehensive mechanical properties of high-entropy alloys. When the B content x is 0.10, the tensile strength is 550 MPa, and the
elongation is 20%.

Key words: high-entropy alloy; microstructure; tensile properties; hardness
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