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BE: gt EAttE 4R AN ERE BEEMGHERE MK, BA) HK K
FI# & . A #F % AICrFeCuNi & i & 4 ( High entropy alloy, HEA ) 7 & m # 7 1E Fl T 0 4
M, XA FHAFTE EUGHEGL N LA GBI R FHA, AR IREM AL &
E A AICTFeCuNi B A 2 I FHEN T m, AMBAFAEI M T AR IR A G EHN
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&5 25:0344.3; 0521.2 TR FRIRRD: A
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#t AICrFeCuNi Ji #5784, 38 b J5 400 77 12 DUIOUR £ B A B T ALCTFeCuNi R (i Wi 4 76 v fif 884y 1
FHF B 72 M B R B TS5 M A8 4k, 45 522 W] AICTFeCuNi 22 i W4 4 A UA AR 5 A e B, B A B
IR

H A C el H 19 AICrFeCuNi R S & e SR i Ju o 28 i, I mak B . = bl B | fiif
VTN 5 T 5 — AR SRR RE s SR M AE ) 45 AR AN S PR v o e AR AR LR N A e rp R —
JCE i AR AT T BB S O R SRR S5 F R T SRR R AR AR o ARIF SR SR F AT s 2 ik, AR
il 1) 7 A 2 7 4 FH T AICTFeCuNi =0 A 4 19 J1 2= M BRI 20 M 78 S A 28wy 4 FH 2 7 b 108 B0 TR 7 4y
& S5k AR Ak, [R]85 SR 5T IR AN AL & X AICTFeCuNi &= A 4 J1 22 MR BE RS R .

1 RESHEY

A A 1 08 4 2 0 8 T 1 — O LA F OIS B 0 - A6 SR N AT B S W L, SR e
2 L R B S IR A AL, BV AL Bk B USSR IR A IS T, SR A 3
1577 VB G 4 A S G A A R, o T A, LR 4n R (1) AICTFeCuNi =i A 4
5 i I -4 T LRI LU AG B AL 23 AR 7E FCC SR &5 44 [, BEIC AL, Cr. Fe. Cu F1 Ni 5 5 iy v ks 5 450
It KB —E R AICrFeCuNi i 5 4 4 ik 5%,
HEAT RE & fe/ME A TR, R F LB B0 B vk b AT

JUAT 25 M (AL L 6 445 K 3k 50 - s (2) K40 ALO
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B, LRS- (3) BRI K BB, [FIRELL 0.04 K/fs L@
R R B AR AR 2R 3R, ELF) 300 K, kA7 — B N @
() %) 5t 75 LA S B - o 3 o v RS B FE 3 AR

K, 5 F B 32 0 B BN S 06 1) 4 2 R, AT

3. AICrFeCuNi =i & 4 1Y 7 T 8 124 A AL, Bl 1 AICtFeCuNi @i & B K 5 7or

EI 1 Fﬁ N o Fig. 1 Model and atomic diagram of AICrFeCuNi HEA

O3 T8 15 07 VA T 3 eR B 22 R B, T 28 0 A0 5 RE VR 5 I (8] A ELAE e T D
SR IER T . H T4 )R T R 0y R o, R B B IR FJ2 ik A # (Embedded atom
method, EAM), 7E AICrFeCuNi @& & 4 0 2l 1 24 (R 48 S 2 K 2 J B RLT T 38w, SR i A D
F AT AR Cr-Fe-Ni fl Al-Cu Z [a] (9 A0 BLAE T, 20 R
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X F 10 A R 0 F 4% SR ) A EOAE 9 R 8, f14E Cr-Cu., Fe-Cu. Ni-Cu, Cr-Al, Fe-Al,
Ni-Al Z [8] () 35 R 8, TEAHIEGE H, 2R FH Morse X 35 R B A", 7EE A0 AL B BZRIEF H B A BAEHI Y
WEREBE D, 1K B B K T o M BE B g MOS0 R, SR A Lorentz-Berthelot (L-B) /"R A& HAH 5 A 287
T 5 B 2K T A HAE ) Morse %1, L-BIRSHWT

Dyg = ‘VDADB

app=(aa+ag)/2

Yoa-B = VO AOB +ln2/a'A_B
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B Z[E PR R . & 180 T L-BIR G &1 Morse BSHM
& H ) Morse #S55. Table 1 Parameters of Morse potential'”!
3 TR Atom pair D/eV a/A rA
2 ;& 1E 1:% j:u\ Cr-Cu 0.389 04 1.465 4 2.6289
K4 F 8 J12 07 %, 4 LAMMPS # {4 5 Fe-Cu 0.378 32 13736 2.6454
By T J A TR SRR K 4 2 Ni-Cu 037972 13893 2.6182
RGN IR BV T A, S A R AR Cr-Al 0.345 41 13685 28199
At B ML 2 B . AL AR v SR R Fe-Al 0.33589 1.2767 2.8376
P B4, F EAM Il Morse X 354 A8 U i £ Ni-Al 0.337 13 1.292 4 2.808 3

KA A EAEH . B A BLE K /N R 20ax
20ax60a(a &tk H 8, B MRS 9.6x10* NI BEHUG A 1y I (| 25 BE AT AT 45 113 A],
AT LR UEBADL A MERf B, S T 5843 R CPU AR, A BEA0L i R (9 B o] 2D R IE I 1 fs ZEARCHUIN
BOHT, XA R JEAT e i A /MU R R R, (RSB R R B AR . SR T IR B R R
(Conjugate gradient methods, CG) #£17 RE & e /M 7T LA TR i b+ 2 S5 RE e I s, i PETE S5 5 1 R 25
(NPT) N #AT 550 . R Verlet B3R A 4313 1 2% B3 J7 A2, i ] Nose-Hoover FAif ik 2 il (4
IR

I AR v, BRI AR 0 2 J5 m A, A AN T I e 07 dn 2445 %, il i Nose-Hoover #4 IR 74
HATIRFEEAR ], 75 NPT RE5ET, 8 2 25 B0, G 1l i — a2 A9 A8 T8 s 3R SE B AR 8 72 . AbF s v,
AR 2R 0.001 ps' (10° s7") , i B8 — i A9 B ) 20 i Jon 1 A%, 4K 38 e 1 B A% 44 it B3OS, 380 o o B A
D PR AL, AT A ST A AR 1) o R S i 2K

3 BERESH
31 hifRAEFMHEE
AICrFeCuNi, , & & 4 76 % il (300 K) | Hifif 12
VR T 197 2 0 2 BRor . I 0}
AT 1P 5 ¢ ) A 1 R 7E B B AV R o ,
I T 3AB BT , 450k A T B B T g
MW BRI PEAS I B fER IR, e § O]/
A L L RN B L R R A e 2t/
Ak, o7 2 12 T e MR 48 T AR T Ry i )l /
VAR I V2 B o 8 1 U A T B 2 2 15 Voo
B o R R R o B B AT B B LA 005 010 015 020 025 030
17 7 -7 128 v 0~ 0.05 1725 B f A 26, 1T L7 Surain
S5 7 1 19 4% [ B £, 108.77 GPa, 53 2 s i

Fig.2 Stress-strain relations under uniaxial tensile loading

b2 5 B S AL 25 2R 118 GPal™ AR H 40 .
Afkhama 55 BF 5214 3] AICrCoFeCuNi & 1 & 4 1Y Ji IR 58 29 4 3.5 GPa, Bl AR T AHF 52 1Y
AICrFeCuNi, , &5 &4 Ji IR 38 B 10.3 GPa, A AIEW] Co JC R BN A2 W] i AR 1% 2 B 0 4 4 F 3 2
SR B Bl R, I g - IO 2 S B AR LR A Ak, i B b R T R, b L BN ) W, AR
THRFEATE IR B, Aksmak, thk b e -6, B B A sl U/ NE B BN i gh, SR 4k sk
K ABIE, J& T A S 3B B B

N T WEFEAE R B AT AR T AICrFeCuNi i 1 45 46 W OV 45 1 728 Ak, B0 T 76 5 o 2 3 A [] a7
e N AR s 9 R 25 A T N AL 3 BT o ik L[R]3 28 43 FF (Common neighbor analysis, CNA) g% X155 2]
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AN TRV L R A2 R B O I T4 4, P b USR] 33060 IX 70 AR [) £ 7 254 2 (AR FCC a7, 2L X
# HCP J5i T, i (A% BCC 1, 1M H AR AN AT AT A 254 19 T8 S

(a) 10.7% (b) 13.8% (c) 16.7% (d) 20.5% (€)25.3% (0 27.7% (2) 30.0%
P 3 AR S T B OIS 14
Fig. 3 Micro-structure of HEA under different strains

& 3(a) >k 10.7% WiAE T A9 SRS, X I i e B B 485 o T i i A S IR B B2, LI ALCrFeCuNi 7 4%
B4 R T SR S5 A K 4l FCC 4548, 45 70 BCC 1 HCP 45 44 J5 7, [] ikt 30 56 10 000 HE 2] 16 JE
BT o B 3(b)XF R F 13.8% Fifi i AR F 1 I 1 45 4 &, 1T LB B & 24K 09 HCP 254 b1, HL LA
45°F1 135°77 [ HES o FEM L2, — AN FCC % kT IR 45 HEZ K T W2 228 4 b, /N T el F
P2 BN R 2 A 25 G RN 2 55 18 B2 s A4 B S e M RE . MR 3(a) BT 3(b), 25 & FlZ
BT T SO 8 BN, A o, b 7 1 F7 -0 A 4R AR T B B BN 1 IR R, HLR B R SR R AR
JEEERIE MG BEA G 1 3(e) ~ (&1 3(g) X 1z 1o 7 -1y A5 it £k 1 B ISP 15 AR AR 24 5 38 VA8 T
BrBL. ZO BN, ZE AR AE AW A AR TR, IR IR T2 T IROE B B, R /N EE
T U3, AICTFeCuNi S & 4 A AN S VAR IE |

32 REXMNNFMHENENE

) |- T S IS UL A ) - i | 14 T 00K ek

AlICrFeCuNi B W& 4 1EA R R B W 1 - 28 12+ —<—200K —»—700K
N . . . —+—300K —-—800

2 32 e . AFE 4 7T LT 1R R R o} T TA0K ook

—+—500K —+—1000K

JE M 100 K FH5] 1000 K (145 2 o, BEAIER 22 Jg
T TFRE A s — i R — A 2 Sy B AR T o AR,
T -0 A i 2 B SR — B BE A IR A R I8 A
Thien, SRR | L g 0 R e R AR AR
SN, FLIRBERRRS IR BORT ) A N A
TR JE IR G 1 8 . 5 AICrCoFeCuNi 0.05  0.10 S(:reliisn 020 025 030
AR 4 10 7 7 -85 i 280 R i 2, 2%t 2 N
L S S LA
T Ay 2% it R 0 o B EE B AR, IR B 1 i loading at different temperatures
2 BB R R B, B Co JTTER R A4
TERL A AR b 0 LAY 25 S RZ B A ORI i AR BRI, R BBy, J5L 1Bz s, 334k i
AEGE, SRIE AR

N T RS R, £ 24 TR EE T AICTFeCuNi, , B0 A 4 BA% EAE B | i IR 152 77 00X 107 A i
MRBEAE o P 2% 2 AT Bl R B35 0, AICTFeCuNi, , i i & 4 i 4 IG5 A 100 K 9 115.273 GPa

Stress/GPa
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®2 TERIBETHRMAOFMEEE

Table 2 Mechanical properties under uniaxial tensile loading at different temperatures

Temperature/ Young’s modulus/  Yield stress/ Yield |Temperature/ Young’s modulus/  Yield stress/ Yield
K GPa GPa strain K GPa GPa strain
100 115.273 11.954 0.115 600 96.507 8.383 0.097
200 112.251 11.197 0.111 700 92.532 7.838 0.092
300 108.768 10.390 0.107 800 88.503 7.147 0.088
400 103.950 9.765 0.103 900 84.382 6.652 0.087
500 101.228 8.975 0.099 1 000 80.808 6.060 0.086
F %) 1000 K 1) 80.808 GPa, &/ T 29.899%; It 4k 120 13
JiE IR 4K 11.954 GPa T % %] 6.060 GPa, /> ol ‘\\ :::}{gﬁlﬁissi?fﬁ;i?& 12
T 49.306%. X ERIKREEMN 100K FHEE G 11E
1 000 K Xf A1 BFH hrff Sy 2 PR RERE W K. A T :§100 - \\ 1 ‘°§u
SO A BRI R EAEREBERE RO2E E | \_\ I8
%, EBURR R F b OB R R s, 2 O 183
Bl 5 iR . il AICtFeCuNi, i & &M IEE = sof \.\_ 17 &
L 038 3 L2 T 85 122 2 P B N )
33 AIZEX S F A N e
KRR T 4 & AL CrFeCuNi &0 & 4 5 RIRIR T A FCAE AR AL o388 1) 28 A R
NFE hEER, Hph & T EWNE IR Fig. 5 Young’s modulus and tensile strength at
x:1:1:1: L x4rMBCk 02, 0.5, 1.0, 2.0, 4.0, different temperatures

Al CrFeCuNi R 454 ALT I EE ZR 50 Bpa A5 DG 3 I IR 150 n A0 3 BT o

#*3 ALCrFeCuNi SBEEPAIBDEENETREFIH
Table 3 The number of different kinds of atoms of Al CrFeCuNi

X na/% n(Al) n(Cr) n(Fe) n(Cu) n(Ni)
0.2 4.76 4515 23 151 22920 22 980 22 434
0.5 11.11 10 929 21528 21423 21165 20 955
1.0 20.00 19 428 19 338 19419 18 870 18 945
2.0 33.33 32238 16 071 16 284 15 666 15741
4.0 50.00 47988 12 000 12 336 12 078 11598

M T i A A 7R RE L S BB AN, ASTR] AL 5 Y AL CrFeCuNi @i & & a2 EpE 22 7 i
Ko HEARFRET, XA Al % 5/ Al CrFeCuNi i & 4471501 sh 12 P a4, [ 6 45 1 T 7
IR JE T=100, 300, 600, 800, 1 000 K, Al & x=0.2, 0.4, 1.0, 2.0, 4.0 25/ F AR F1-Ri A £k . MIE 6
HR AL FERENRIE T, AL CrFeCuNi Sl & & AR DT T S AR L B B . i Ml By BE AN SA PR AR TE B B, # R
A5 0 S R 1 7 Bt AL B 0 10 I AR AP AN 7 8 TR AR TR T, 5 4% i 2k DA L Y BB 45 o 30 9
B BOF R AR D1 T — AW 0 T Rt 2, HLR B 3 T B 9 0 B BB AR T AL 5 S (9 38 i B A
[ ESF, Bl AL o 0380, WA N 7 % I 8 0 A8 0 7 R AT, 2R I R A 284 AR T B4 BE S 7 B /N A8 i AR
RbTF 46 e R, TE L A SRR B . AL SRR N2 R B0UA 4 M\ FCC A ) BCC M%7, 33X — % A8 58 fin
TEer A BRRE s, WSS, (RS 7 A AR, 5 3G A AR DG T PR BRI .

Wil 25 kT 3 =5, AL CrFeCuNi = i 6 4 194 [R5 FE RN ) 10 38 R R . R 4 T4 IR TEA
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[RIIEE T 5 Bl AL A ALCrFeCuNi i ki 4 4 A8 S AR 287 /R TR B A% Fp e A iR B2 77, O 1 36 0 L

WL AT 78 FAR AU, MO 3R T Bt A 1 7 AT 8.

Stress/GPa

Stress/GPa

16 14
(a) T=100 K —— Al ,CrFeCuNi (b) =300 K —— Al ,CrFeCuNi
147 — Al .CrFeCuNi 121 — Al .CrFeCuNi
12 r — Al CrFeCuNi 10t — Al CrFeCuNi
ol —— Al, CrFeCuNi ~ —— Al CrFeCuNi
. —— Al, CrFeCuNi @ 8t —— Al, CrFeCuNi
6 £ of
r wn
4t 4
2 L
0 s : : ; ; 0 : : : : :
0.05 0.0 015 020 025 030 0.05 0.0 0.5 020 025 030
Strain Strain
12 10
(c) T=600 K —— Al ,CrFeCuNi (d) =800 K —— Al ,CrFeCuNi
10 —— Al ,CrFeCuNi gl —— Al ,CrFeCuNi
—— Al, ,CrFeCuNi — Al, ,CrFeCuNi
8t —— Al, ,CrFeCuNi < —— Al, ,CrFeCuNi
) —— Al, CrFeCuNi 5 9 —— Al, CrFeCuNi
4 L
2t 27
0 - - : : : 0 - s - s s
0.05 0.10 0.15 020 025 030 0.05 0.0 0.5 020 025 030
Strain Strain
8
(¢) 7=1 000 —— Al ,CrFeCuNi
—— Al ,CrFeCuNi
6 —— Al, ,CrFeCuNi
< —— Al, ,CrFeCuNi
S ) —— Al, CrFeCuNi
g
a
21
0 " " " " "
005 0.0 015 020 025 030
Strain

K6 NIRRT ALCrFeCuNi @& 4 i n 77 - A8 th 2k

Fig. 6 Stress-strain relations of Al CrFeCuNi under uniaxial tension loading at different temperatures

®4 ALCrFeCuNi A EETERE THMREENERN AN

Table4 Young’s modulus and yield stress of Al CrFeCuNi at different temperatures and different Al concentrations

7K Young’s modulus/GPa Yield stress/GPa
x=0.2 x=0.5 x=1.0 x=2.0 x=4.0 x=0.2 x=0.5 x=1.0 x=2.0 x=4.0
100 165.61 141.06 116.39 87.83 70.94 14.05 13.68 12.19 9.82 7.08
300 150.16 132.42 110.13 83.28 65.87 12.83 12.15 10.70 8.51 6.16
600 126.82 112.77 97.55 74.98 58.55 10.36 9.52 8.68 6.78 4.81
800 112.70 104.47 89.96 70.05 51.08 9.08 8.37 7.32 5.61 3.94
1 000 99.06 93.09 77.37 60.94 43.13 7.57 6.96 6.16 4.61 3.10
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M 7 ] LA B, B 2 IR 9 T, AL CrFeCuNi B 4 4 R A A DGR 15 R it JIR 0 7 0530 o) 52
LM TR, ST LS R DL Afkhama 5™ 558 ) AICrCoFeCuNi =i & 4 AW & . X UE
AICrFeCuNi 4 & 4 LA %8 Z0 00 8 B 000, H: o Pk e 2 i o 1R B8 1) o i 7 A 3 AL T R 1 72
b Al Fr b/, Bl 25 TR B 1 T i, A% AR i U JIR L 7 1 e s B8 K

180 16

(@), —==Aly,CrFeCuNi (b) —a— Al,,CrFeCuNi
160 \ —e— Al ;CrFeCuNi 141 —e— Al .CrFeCuNi
£ —a—Al, (CrFeCuNi —+—Al, (CrFeCuNi
S 140} - —v— Al, CrFeCuNi s 12 " :
\g T 2.0 ! % —v— Al ,CrFeCuNi
Eo0p L '\‘*A-h-oCrFeCuN‘ % 10l .« Al, CrFeCuNi
5] - 2
= 100t \§ k: Z 8t
50 v =
g 80} \'\1 \A = 6tk
]
> T
60+ \'\\i 4t
40 s s s s 2 s s s s :
0 200 400 600 800 1000 0 200 400 600 800 1000

Temperature/K Temperature/K
7 OREREE TS 145 IR (a) FIJERALT (b)
Fig. 7 Young’s modulus (a) and yield stress (b) at different temperatures

M 8 AT LA i, AICrFeCuNi e 4 45 <5 B A7 FRASE B3 R AR B ) ARG AL 5 1 A 39 o i e AE, Lt
JEBIG, T P IR E O

180 16

160 —— 300K 14l —— 300K
§140- —— 600 K —— 600 K
©) 800K glz- —— 800 K
3 — <) —
E]2(). 1000 K S10} 1 000 K|
JS) 2
g 100} g
- < 8
e 80+ 2
5 = 6t
> 60}

4 L
40t
2
0.0476 0.1111 0.2000 0.3333 0.5000 0.0476 0.1111 0.2000 0.3333 0.5000
Aluminum concentration Aluminum concentration
K18 AIEl Al &8 T B B (a) FUBEARNLT (b)
Fig. 8 Young’s modulus (a) and yield stress (b) at different Al concentrations
:|: ~
4 45 'lfe

3 3 AU i A 4 1) S 6 ) £ e B A X T AICTFeCuNi = 6 4 1Y 43 8l 1 248, ffi H EAM ik
A BH Morse St J5 1 18] A0 ELAT ), 2R F 23 58 1 22 U7 35, 8 ad b2 B 40L& 1 R/ S B AR 7Y
LN 2R, BFSE T AlCrFeCuNi /ey 4 5 4 (19 112+ PR RE, 15 B LR 458 .

(1) AICrFeCuNi, , i 4 & <G AE L B AT A T T 3205 3 A IB i A, 090 S s v A8 HE e B st e B
Be AT 2] BV B B . AICTFeCuNi, , e <G 7R S0 il i e vp 22 B il s M P, A7 45 K 1) 22 Ak
KT, 2RI 7 A A A KO e MR RN 2 — ¢

(2) 73 Hr T AL XS AICrFeCuNi, , i & HE M ) 2 PERERAS AT A RS2 MR o B G RS4000 2 A A Wy
THs, AICtFeCuNi, , i <6 B S PR i | 75 BE 45 )~ PR RE 1 B 35 /s o IRl TR R BE T+
SR T B RIB By, B D) 3 A R AR

(3) TEARITEEE FAF5E R AL 55 5 % ALCrFeCuNi i & 4 76 hi A 2 A 4B R 19 F1 2 Mk Bk, & 9
Ty A F it JIR 2 ) BB A AL % 2 B S I PRI .- AL CrFeCuNi i 4 4 HA R 98 1 B R0, Hobgy IR

011301-7



i34 % = JE Ll i 2% i 1

iS58

e RIS g B TR E B T e T BRI, EL R PR S ek o IR B BRAG, A 5 BN, A ERASE B L

IR RS 3 P e JRE R

S22 3

(1]

(2]

[10]

[11]
[12]

[13]

[14]

[15]

YEH J W, CHEN S K, LIN S J, et al. Nanostructured high-entropy alloys with multiple principal elements: novel alloy design
concepts and outcomes [J]. Advanced Engineering Materials, 2004, 6(5): 299-303.

CHEN W, FU Z, FANG S, et al. Alloying behavior, microstructure and mechanical properties in a FeNiCrCo,;Al,, high
entropy alloy [J]. Materials & Design, 2013, 51(5): 854-860.

CHUANG M H, TSAI M H, WANG W R, et al. Microstructure and wear behavior of Al Co, ;CrFeNi, ;Ti high-entropy alloys
[J]. Acta Materialia, 2011, 59(16): 6308-6317.

LEE C P, CHEN Y Y, HSU C Y, et al. Enhancing pitting corrosion resistance of Al CrFe, ;MnNi, s high-entropy alloys by
anodic treatment in sulfuric acid [J]. Thin Solid Films, 2008, 517(3): 1301-1305.

GREER A L. Confusion by design [J]. Nature, 1993, 366(6453): 303-304.

KO JY, SONG J S, HONG S I. Effect of carbon addition and recrystallization on the microstructure and mechanical properties
of CoCrFeMnNi high entropy alloys [J]. Korean Journal of Metals and Materials, 2018, 56(1): 26-33.

XIE L, BRAULT P, THOMANN A L, et al. Molecular dynamics simulation of Al-Co-Cr-Cu-Fe-Ni high entropy alloy thin film
growth [J]. Intermetallics, 2016, 68: 78—86.

AFKHAMA Y, BAHRAMYANA M, MOUSAVIANA R T, et al. Tensile properties of AICrCoFeCuNi glassy alloys: a
molecular dynamics simulation study [J]. Materials Science & Engineering, 2017, 698: 143-151.

CHOI W M, JO Y H, SOHN S S, et al. Understanding the physical metallurgy of the CoCrFeMnNi high-entropy alloy: an
atomistic simulation study [J/OL]. NPJ Computational Materials, 2018. [2019-04—18]. https://www_nature.xilesou.top/articles/
s41524-017-0060-9

ZHANG Y, WANG X, L1 J, et al. Deformation mechanism during high-temperature tensile test in an eutectic high-entropy alloy
AlCoCrFeNi,, [J]. Materials Science & Engineering A, 2018, 724: 148-155.

SRR, MDA, AORERUR EEE (M. Jbst: AU Tl H R, 2008.

PIJ H, PAN Y, ZHANG H, et al. Microstructure and properties of AICrFeCuNi, (0.6<x<1.4) high-entropy alloys [J]. Materials
Science & Engineering A, 2012, 534: 228-233.

HU W Y, ZHANG B W, HUANG B Y, et al. Analytic modified embedded atom potentials for HCP metals [J]. Journal of
Physics Condensed Matter, 2001, 13(6): 1193.

JIA L, FANG Q H, LIU B. Mechanical behaviors of AICrFeCuNi high-entropy alloys under uniaxial tensile via molecular
dynamics simulation [J]. Rsc Advances, 2016, 6(80): 76409-76419.

IMAFUKU M, SASAJIMA Y, YAMAMOTO R, et al. Computer simulations of the structures of the metallic superlattices
Au/Ni and Cu/Ni and their elastic moduli [J]. Journal of Physics F: Metal Physics, 1986, 16(7): 823—829.

011301-8


http://dx.doi.org/10.1002/adem.200300567
http://dx.doi.org/10.1016/j.actamat.2011.06.041
http://dx.doi.org/10.1016/j.tsf.2008.06.014
http://dx.doi.org/10.1038/366303a0
http://dx.doi.org/10.3365/KJMM.2018.56.1.26
http://dx.doi.org/10.1016/j.intermet.2015.09.008
https://www_nature.xilesou.top/articles/s41524-017-0060-9
https://www_nature.xilesou.top/articles/s41524-017-0060-9
http://dx.doi.org/10.1088/0953-8984/13/6/302
http://dx.doi.org/10.1088/0953-8984/13/6/302
http://dx.doi.org/10.1039/C6RA16503F
http://dx.doi.org/10.1088/0305-4608/16/7/009
http://dx.doi.org/10.1002/adem.200300567
http://dx.doi.org/10.1016/j.actamat.2011.06.041
http://dx.doi.org/10.1016/j.tsf.2008.06.014
http://dx.doi.org/10.1038/366303a0
http://dx.doi.org/10.3365/KJMM.2018.56.1.26
http://dx.doi.org/10.1016/j.intermet.2015.09.008
https://www_nature.xilesou.top/articles/s41524-017-0060-9
https://www_nature.xilesou.top/articles/s41524-017-0060-9
http://dx.doi.org/10.1088/0953-8984/13/6/302
http://dx.doi.org/10.1088/0953-8984/13/6/302
http://dx.doi.org/10.1039/C6RA16503F
http://dx.doi.org/10.1088/0305-4608/16/7/009

534 4 ZE (@45 AICrFeCuNifm i 4 J1 24 BB 43 T3l ) 45540 1

Mechanical Properties of AICrFeCuNi High Entropy Alloy:
A Molecular Dynamics Study

LI Jian'?, GUO Xiaoxuan'?, MA Shengguo'?, LI Zhigiang'?, XIN Hao'"

(1. Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China,
2. Shanxi Key Laboratory of Material Strength and Structural Impact, College of Mechanics,
Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: High entropy alloy (HEA) has high strength, high hardness, high wear resistance and corrosion
resistance which traditional alloys do not have, and has broad application prospects. The mechanical
properties of AICrFeCuNi high Entropy Alloy (HEA) under axial loading were also studied in this paper.
Molecular dynamics method was used to simulate the experimental preparation process of HEA and establish
an atomic model. The mechanical properties of AlCrFeCuNi HEA at different temperatures and Al
concentrations were studied. The deformation process and the reasons for its high plasticity were analyzed
from the point of view of material science. The simulation results show that the AICrFeCuNi HEA
undergoes elastic deformation, yield and plastic deformation stages under tension loads. In the yield stage,
the appearance and growth of twins and stacking faults are one of the main reasons for the uneven plastic
deformation of the alloy. The analysis shows that the Young’s modulus and yield stress of the HEA decrease
linearly with the increase of Al concentration. The HEA have strong temperature effect. The lower the
temperature, the smaller the Al concentration, and the greater the decrease in Young’s modulus and yield
stress.

Keywords: high entropy alloy (HEA); molecular dynamics; tensile mechanical property; temperature

effect; aluminum concentration
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