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Fig.2 XRD patterns (a) and microstructures (b, ¢) of CoCrFeMnNiGdy ;s high-entropy alloy sintered at 1000 ‘C: (b) SEM image and EDS
analysis; (c) TEM image; (d~f) SAED patterns of grain A, B, C in Fig.2c

&1 B 2c HER{K CoCrFeMnNiGdois S S ERHL A B. C B TEM/EDS 5 S5 R
Table 1 TEM/EDS analysis of grain A, B, C for bulky CoCrFeMnNiGd, s high-entropy alloy in Fig.2¢c (at%)

Element Co Cr Fe Mn Ni Gd 0}
Nominal composition 19.42 19.42 19.42 19.42 19.42 291 -
Grain A 17.26 20.01 19.21 21.89 17.64 - 4.10
Grain B 12.32 10.02 10.76 23.71 32.09 6.20 4.90
Grain C 2.61 4.33 3.19 6.70 1.80 32.04 49.33
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Table 2 Mechanical properties of the bulk CoCrFeMnNiGdy.s

HEAs sintered at different temperatures

T MPa P % o s
800 1786 2120 140 97.1 4900
850 1775 2417 264 982 4800
900 1662 2518 30.6 983 4580
950 1307 2517 37.0 984 3460
1000 1103 2508  40.0 98.9 3220

I3 26.4%, 30.6%) , YA AL DA I A,
PR I FLBR sk 2D, DRI 8 1 A T i g 3 4
WG FETF R A 950 AT 1000 CH, &4 i a5 T
VRN, R, WERE SRR, miPE4RkE: B 455
BISC SEM 2308, T LA, MR EiR iR R
950 CLA LI, JR-r4 wod bk, Hefhs a ik
w4 AR N B[R] R T T HRAE BT R ROR, )
M i SR BT VE FH R B, B DUERAAR IR o RS 4 28 ¥
BOK GX—f M seh i el F D, Wil S8
Flom s WK R R, Mot . TR m Y,
K H MA+SPS J7 il %% (1) 55 J ¥t CoCrFeMnNi 45 42
15 ERe R . R4 e RS (o92) 1156 MPa. $i/k
SRIE Comax) 2652 MPa. BRI (g0 42% o AT,
WM B S, w0 IR R LA R b
CoCrFeMnNi & &4/ 749 500 MPa, 1% PEERA
PR B, ARAAR AR GF i S kAR P e g, X Ul Wb
MR INAE R E R E X m NS SN A
RE o I BB DR 38 0 B L AR A A R 1R 5 A
1, BRI T A D RORLAE B AR PR AT, BEAS T
Jo8 2 R T 1 R KT S B 4 AL

Bl 6 J 800. 900. 1000 CTHe4iit CoCrFeMn-
NiGdo s @M R4 W 25 . I 6a F Hbe gl
BAK, AEBUENRRER 2, Bk AR R 2 1L
T (P 6a 4 B BT ) . B 6b F1 6¢ 4373 2 900 1 1000 C
I 5 < IR R A IR 1, OB —FF, B oh & mhees,
H 2 5108 W AE AR 58 T ARBURE o 6] W R BE K
TEAMINZAT IVE R, BRI 58 AR T R TE AP,
P FUTH A 3 B T T AL, X S h FL B A A 1) 4k 4k
MK, HRWR. thAh, BEER KT m, B8 HAR.
WRPEAEANKIE K (i 900 “C 158 ]~FZ124 200 nm;
1000 CZ12h 600 nm), KB A 4 10 2 4k 4 23 Bt o i
Mt AW, 5 BT RS —2, W
I i dhh v A5 ) s 2 LR I B R, B )

B 6 ANFEBELEIRE CoCrFeMnNiGdo. s a2 4 i 1 30
Fig.6  Fracture morphologies of the CoCrFeMnNiGdy ;s HEAs sintered at different temperatures: (a) 800 ‘C, (b) 900 ‘C, and
(c) 1000 °C
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Microstructure and Mechanical Properties of Ultrafine-Grained CoCrFeMnNiGd, ;5
High-Entropy Alloy Fabricated by Powder Metallurgy

Long Yan, Zhang Weihua, Peng Liang, Li Guiqi, Peng Haiyan
(Guangdong Provincial Key Laboratory for Processing and Forming of Advanced Metallic Materials,
South China University of Technology, Guangzhou 510640, China)

Abstract: The ultrafine-grained CoCrFeMnNiGdy s high-entropy alloy (HEA) was prepared by mechanical alloying (MA) and spark
plasma sintering (SPS). The microstructure and mechanical properties of CoCrFeMnNiGdy ;s high-entropy alloy were investigated. Results
indicate that the sintered CoCrFeMnNiGdy ;s alloy shows a multi-phase microstructure including the fcc matrix, a rare earth oxide (Gd,03)
and a tetragonal phase rich in Gd, Ni and Mn element. As the sintering temperature increases, the content and size of the precipitated phase
increase continuously, the compressive yield strength of the alloy decreases while the plasticity shows the opposite trend. The sintered
alloy achieves the best comprehensive mechanical properties at the sintering temperature of 900 °C, with compressive yield strength of
1662 MPa, compressive strength of 2518 MPa, plastic strain of 30.6 % and Vickers hardness of 4580 MPa.

Key word: metallic materials; high-entropy alloys; powder metallurgy; rare earth element Gd; microstructure; mechanical properties
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