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Abstract
High-entropy alloys (HEAs) are a new type of structural alloy that exhibit superior properties such
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as hardness, corrosion resistance, and tensile strength compared to traditional alloys. Therefore,
they have high research value. Through extensive experimental research, it has been found that HEAs
can be prepared by various methods, and the addition of different alloying elements can change their
overall properties. For example, Cr, Mo, Ti, and B elements can increase the hardness of HEAs, Mn
element can increase their resistivity, Al and Cr elements can alter their phase structure, and Zr ele-
ment can enhance their lattice distortion. This paper summarizes the common preparation processes
of HEAs and the effects of different elements on their microstructure and properties based on ex-
isting research results.
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Figure 1. Preparation processes of commonly used high-entropy alloys
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Table 1. Advantages and disadvantages of commonly used preparation processes for high-entropy alloys
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Table 2. Phases, preparation processes, and properties of some high-entropy alloys
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Figure 2. XRD curves of Al,CoCrFeNi series high-entropy alloys. (a) Direct laser sintering; (b) Arc melting [37]
2. ALCoCrFeNi ZEIEE &R XRD Bhtk. (a) EIEBCLRL; (b) HBINAE37]

3.2.Cr i &

RN Cr uE nl LR E e m Sl & S R . R PUAABUR bk RE . A R RREFE[40] B H ML
W ik i £ CoFeNiAlgeTios A CrCoFeNiAlyeTio, Filii &4, MA Cr JTE G, HUE &A= & 8
K HIAHSEF B FCC M#%28 )y FCC + BCC YUMI 45 #4) o i )i 25 [41] R .45 B I FeCoNIAICT, R & 4,
W R, BE% CrocR MM, &4 MM MR BCC 45454 BCC + FCC 454, RA414iH
S AR R i A A RLRST AR /N IF B2 Cr G E x 0 353 0.8 B, A4 14 di 58 A2 A 1500 MPa
4K 5] 2460 MPa, 4E R 13.569%1 3 F 64%. Cr juEA T i & a0k, Fi 58 5 F 55
A SRS, ATUAER IS Cr &M, &4 8RR S IR N 5 K I .

33.Zr &

Zr TR TE LB MTRZ —, WEia el HRAE A & HERE . HYES[42]65
FC T Zr JLEXT CoFeMnNi & milfii & UL SIRIPERE AN, H1 5] 3 JATAT LUSIBAE 2, 4 Zr TR
INENER, CoFeMnNi il & &L 1 S AR PERPRIIVERE A i JFORBEE 4 2 77 (6 48 i Wy
A, BRI HIEREYE. BEE Zr JURIGERIN, Wi & i A B RIES, X2 d Zr AE MY
BORIET A2, Ze SEME NS 32 1 & SR T SR IS ST, 7R T SR A R R
M & A B 0 a3, BB Laves HH& BHIEIN, &G Mem g, H2a&m8R T,

2000

1500

1000

Engineering Strain (MPa)

500

2 2 1 n 1 n 1 1
0 5 10 15 20 25
Engineering Strain (%)

Figure 3. Compressive stress-strain curve of CoFeNiMnZr, series high-entropy alloys at room temperature [42]
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Figure 4. Tensile stress-strain curve of CrFe,Ni,Nb, sMo, high-entropy alloys [46]
[El 4. CrFe;NiNby sMo, Sk & SRR F7 - MLk [46]

o
S
H
i

DOI: 10.12677/meng.2023.102007 61


https://doi.org/10.12677/meng.2023.102007

FEERH 4%

RV SR [AT 1R ORI 7 (1 77125 DA Q235 &4 il £ FeCoCrNiB, Moy i & &I E Pt il e,
IR, A AR AL AR BCC AR, WREMEEE AT LA E] 600 HV,, LA E, ik
Refits, JEHBEE Mo JLRMAWIGM, WEMEFRMICE KA L, S5&RENEE LA, %
RER IR 52
37.TitE

Ti TEN SRS SMASAYEREE B BRI . W20 IS [48] R H Ak A8 U IR I 7 i E % T
AlFeCrCoCuTi Eilii &4, HIRWEF Ti sTTE N AlFeCrCoCuTi il & G412 DL 2 T BE I RE R Somi, 45 SR 3%
B, iZeii A 42 R LY BCC + FCC A48 BCCL + BCC2 XUAH . FCC ARFIHT H AR 2H 1l fr DU A [ 75
M, Ti BIINAE A& S0 R AR B A5 BB i, Tt A T S L RO RS ot 8 AH L AT 2 2P e ok 5 A AR A6 73
HE R B RE R R, B E A R I S AR5 i B e

L2 RS [A9] K FH L 25 25 1 R 45 14 77 VA il £ BCC AH Y CrTeCoNiTiy (x = 0.2~1)Fili &4, Bl 5 nl LA
TR B, BEAE Ti oz & 20, A 208 FE AN 45 B2 38 K, o RAE A 43 5l 672.59 HV 1 690.28 MPa,
AT BR IR B T REF% . CrTeCoNiTix =@ & & bE Ti SENA S, B RSFERER, SismE R,
MG & AR IPURRE; BRIz, Ti nREREG &P RIMLERMIES, 54818
FLRRZ /IS, B P Ah i 1

800 750
7001 //‘///‘ B 700 L /’.
600F S —
=
[+ L = — 110,
% 500 ’///,‘/'/ —%182 Jj;zz( 600 |
400F g _Ti08 1
R = R ss0r
R 300F // e
200k "';/ B 500+ A
100F / 430r e
ot 400 "
20 2 4 6 81012141618202224262830323436 02 03 04 05 06 07 08
AR /% x{&

Figure 5. Stress-strain curves and compression strength curves of high-entropy alloys [49]
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