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Tablel Simulation parameter

Parameter Value
ao/nm 0.360
GB1:~22.1%25.0x25.5
GB2:~22.8%x22.8x28.8
GB3:~24.2x21.6x24.2
GB4:~21.5%27.0x24.0
GB1: 1200000; GB2: 1280000
GB3: 1080000; GB4: 1000800
EAM['* in tension
EAM!'*! and ZBL in irradiation

Model size/nm

Atom count

Potential function

Temperature/K 300
Tensile velocity/x10% st 5
PKA energy/keV 10

Distance between GB 30
and PKA/nm )

2 HRSIR

2.1 KFEBEFFSIENRRRT

BEAUL SR FH 1 5 K 54k CSRO 51 A 2R 1)
TCER A ATWIE 1 Fros. B, 7E d TR ) R U
WD S 45K . BT E/R T CSRO A& e Rt
VAR 2. T GB2 F1 GB4 3% 5 oot Bk A A
fmit, Fe. ALTER IR RAE THEESE, X520
W7t LA (%) 25 35 I E ST AHALDST . Niy Cr M G 3 78
BB BN Z, Co JT 3 7E di Ft FF 2K tH B EH 2 14 70 3% I
RorAi. GB3 AR, 1R AtMHEE —EREER
W%, 1N Few AlWE, {H A4 GB2 1 GB4 B2 .
GB1 F3LMe A8 5Y, BEFECRERRAC, o T Ak 1) i 2R B
FAMAHE,

2.2 CSRO X W &L {8 14 88 AY 22 M
22,1 FEA-HEE

Bl 2 Jy 4 Fofr iy SRS RL (R f A 2 g - AR il 2.
Y5, CSRO G4 MamAE . s eI E DL IR 1% i B i
AR ET T A 4. GBIl B FE A1), %t
PEI11] A i i A &5 R 001, [111] 4 M B CSRO
&4 B IR N AN 5.13%, B f14 11.41 GPa,
AR G R AF/E R R 2 CSRO A & M9 JE; 1M
WA T B A4, MHMERS. GB2 M
GB3 (i M8 75 [F) 5 N [010], R 98 8 39 14 #F Fe 0001,
FAf I T00 1] & ) B A8 A 5 E A0 R AR 4 il
11.05 GPa 1 11.73%, GB2 fl GB3 K 17 7£ 4 §5 1k
T a4, Hh GB3 LR N,

GB4 {5 F s B, JC 3 A SR AL S AL L T — 58
B hep A (U] 1a FroR) X il T 0 560 P A1 5t
ik BT R m IR N & GB2, WMAFERL
RMBRE . GB3 MG &= AR UK, HomE M A
B, GBI AMEfECHEmE, HaBEAR i, H£2H



F8 SN LSRR AT PR AR B FRAL AR A B FE 5T Alo sCoCrFeNi & SR RIu 6 IR BERZ IR 23 T4 40 - 2269 -

TEHEBAMAAE, BUTEFEE. HMhZETE T
CrCoNi % 4 22 5 S A1 CSRO RS & 1E H X & 4
PR, 25 SRR, 228 S CSRO Y RE sk
G4, XS5RPRMERHTE .
222 ABLEM BTG AT

56, RHALR o M F 3T A8 5 BT 5 VR AT T
i P A R 5 AL RS B A AR L

Kl 35 GB4 Wil PRI R =K. K 4
A 5 43518 GB2, GB3 F1 GBI A7 4 5 & I %1 1 B

K A Bt N SR LA I L 3 AT, e A AL
()2 88 T AE AT AE N R AR (B 3a f13b)
BRF&IET H— 55 (B 3¢) . GB4 Ik FF X i
S ENREET (B 1), RE2ETERS
B, Wl 7 #AT R EENAR (K 3d) . 52K
M2 GB1 22 5, fEf i fEd, F@AFRTEH G
BT HIALER IR, AR & S 5 NAR ) 3 A R
5) 5 X EHARAH BT FUAT, HE R BT
A Gy A5 28 i R e

1.05 1.26 B2 1.08 GB3 b
0.90] 1.05 0.90
xX
E 0.75 0.84 0.72
2 0.60| 0.54
£ 0.63
045 042 0.36
0.30 ; : o1 1
150 75 0 75 150 -150 -100 30 0 50 100 150 ° 100 -30 0 50 100 150 75 0 75 150
Distance from GB/x10"' nm Distance from GB/x10™ nm Distance from GB/x10™' nm Distance from GB/x10™! nm
O fec ® bcc @ hep ) Others B Fe ®© Ni A4 & v Co ¢ Al

BT 4 0 ) i I JR T 7R RET S B AT CSRO S H IR 4 R0 (19 76 3% 20 A

Fig.1 Grain boundary atoms of the four bicrystals (a) and element distribution of four bicrystals with CSRO structure (b)
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Fig.3 Phase composition (a, ¢) and corresponding atomic displacement contours (b, d) at €=2% (a-b) and ¢=4% (c-d) in GB4 tensile

process
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Fig.4 Defect distribution maps (a, ¢) and corresponding atomic displacement contours (b, d) at GB2 dislocation burst time (a-b) and GB3

dislocation burst time (c-d)
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Fig.5 Defect distribution (a) and corresponding atomic

displacement contour (b) at GB1 dislocation burst time
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Fig.6 Distribution of dislocation lines corresponding to different stages of GB4 tensile process: dislocation lines of random alloy (a, c)

and CSRO alloy (b, d) in parallel fault expansion stage (a-b) as well as various orientation fault burst (c-d)
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Fig.8 Dislocation spike (a) and stable survival defect (b) of the random alloy as well as dislocation peak (c) and stable survival defect (d)

of CSRO alloy during GB4 irradiation
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Fig.9 Dislocation spike (a) and stable survival defect (b) of the random alloy as well as dislocation spike (c) and stable survival defect (d)

of CSRO alloy during GB1 irradiation
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Molecular Simulation of Chemical Short-Range Order at Grain Boundaries and Its
Effect on Tensile Property and Radiation Resistance of AlosCoCrFeNi Alloy

Chai Xiaosong, Yuan Lijun, Li Guanglei, Li Jing, Li Da
(Key Laboratory of Advanced Technologies of Materials (Ministry of Education), Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The chemical short-range ordered structure in multi-principal element alloys has been regarded as an effective strengthening
method. It also can affect the distribution of elements at grain boundaries. In order to study the effect on the properties of AlysCoCrFeNi
alloy, the effects of chemical short-range order at several typical grain boundaries on the tensile property and radiation resistance of
AlpsCoCrFeNi alloy were studied by molecular dynamics method. The relevant influence mechanism was explained by dislocation analysis
and point defect analysis. The results show that the segregation of elements at grain boundaries is more obvious with higher mismatch
degree. Chemical short-range order can improve the tensile properties and radiation resistance of bicrystals, especially for bicrystals with
large mismatched grain boundaries, which can effectively absorb radiation and produce interstitial atoms.
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