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Phase Field Crystal Simulation of Evolution of Grain
Boundary Dislocation Structure under High Tempera-
ture Strain

NER, LT, R EFS. SRR
LIU Zheyuan,LU Yujiang,LI Yixuan, HUANG Zongji.GAO Yingjun

(VR AR 5 TSR PR T 530004)
(School of Physical Science and Technology,Guangxi University, Nanning, Guangxi, 530004,

China)

FE LB OIVFE SR T AR S A A S . [FELRH SRR (PFC) Jr B 08 il 54 T /)
61 X PR 5 LG5 A AT SR 2 il g 6] AR Ry b O ) S AR AR T R A LB R O RS | B R
W, (8 RN AL B FE TR o S AL AE T 88 10 o S 1] b Wz P9 R B8 21y, 76 o7 5 14 2 FHEE 38 ) o e b R A
FERN . 518 L 485 18 B8 AR B2 7= AR T 4040 T i 330 19 000 10 XoF R o7 2 4 i 4 45 L Burgers & & S FT R 0 1)
Z NIRRT . TE b AL AT I T A LB T U A A DAL 45 XS Y Burgers it Z F143 IR 0 BT AR I
E A5 1 FE RN IR (9 3 B P B T A B Burgers KRR SFIE Y, B2 G T R & AL 0 H54 A 1Y Burgers
Rit,

KR WMANE RS GRS AR

hESES X142 X EkFRIZAD : A FRRE (RIERS)HRIRES (OSID) :
XEHS .1002-7378(2018)04-0292-06 MiEH—3, SEEELZH

Abstract :[Objective] The configuration evolution of grain boundary dislocation structure of

T

crystals at high temperature is studied. [Methods] The phase field crystal (PFC) method is
used to simulate the small-angle symmetric tilting grain boundary structure,and the migra-
tion, proliferation and annihilation of grain boundary dislocations under the application of x-

axis tensile strain and y-axis compressive strain

W75 H 9 :2018-08-10 are studied. [Results]Under the action of strain,
EE R A B A994—) I W LW seE . EEMNFH MR the dislocations of the grain boundary migrate
ERRCIBL S R U out of the grain boundary to move into the

* E R HRBEEEE T H (51161003) F1) 75 [{ SRRl 2% 5 4 5t
430 H (2018GXNSFAA138150) ¥ Bl

* o B AEIER IR A962—) B L AR, £ ) ' )
W B 4 8525 H B 5 5 B 05 50 B9 E-mail, gaoyj@  Plation. [ Conclusion] The essence of dislocation

grain, and the dislocation reaction occurs during

the process of dislocation proliferation and anni-

axu. edu, cn, proliferation is the generation of multiple sets of

dislocation pairs with equal number of symmet-
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ric positions distributed on both sides of the grain boundary and the sum of the Burgers vec-

tors is zero. The sum of the Burgers vectors of the left and right dislocation pairs which new-

ly generated at the grain boundary is not 0 and their vector directions are opposite, respec-

tively. During the process of dislocation proliferation and annihilation, the total Burgers vec-

tor of the sample is conserved,always equal to the Burgers vector of the dislocation group A

at the initial grain boundary.

Key words: dislocation of grain boundary,phase-field-crystal, dislocation reaction,strain
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Fig. 2 The direction of the atomic arrangement of the
excess atomic plane of the blade dislocation in the two-di-
mensional triangular crystal and the direction of the Burgers

vector of the corresponding edge dislocation

BB AT LA 22 L g A FH 5 1R 8 51 HE 21 s e
AR S BLAE SCIEL 2 45 1 0 5 22 A% I T T g
B 6 A m oA H,, W5 H XN A9 Burgers & &
H b,

Xof A5 8 s LA i 20 0 G e il e Ay by
T 457 2 it 0 7 AR 2R K/ Ry 1.6 X 107 i i i AR R
JO7 7 A i il T 07 B AR 80 R A AT 3 B
7N o BT AR AE SN Y A AR b R Y ZE 0
FRAT 5% 5 b A A 1 AR AR T ) AR R AP AR A
[) o A d v L 85 5 22 S0 4 S I B 2%
SR RS 187 15 55 40 R R W DU OB A T B A
R 2 00 o S A D58 B L B AR AR T LA S 5 A

Hi P 3a FIIE 3b AT, 7E 3a 3] 3b Y3 B h A
ity i S b AR T L A A B O I A A 2 oz 7 Y
PERITR S Ze ) dd 5 b 53 A3 7 W3 000 1) 5 €0 452 4 53 ) 1)
o BRI BT e R s, =B A 3a

() A 25 B Y L6 A B 2 R Y L
XF, [A) B 3R 38 58 H P X Burgers 2% 55 J7 [a] AH 2 H &%
PEEXT . AN by ~ b AL by ~ by B Bur-
gers K, & 3 FHEFFEEE Ala.B.b.G.H.1.J.K,
L.M.N,O.P,.Q.R.,S. T.U.,V 18 1Y £ 4% % 1y
Burgers K& fl 7 5 A.a.B.0.C.D.E.F.G.H,
I.J.K.L.M\N.O.P.Q.R.S.T.U.V., N K& 3b
FiY Coa.D 7 HEH 7 55 % Burgers & i Fil K

a=b, +b +b,+bg,C=b, +bs+by+b, +
bs b5 D =0b, +bs + b, +by, +b, + by,

T b =—b, b, =—bs by =—bs i C+ D=
0, HH L AT, 057 585 2B 1 Bl i LA TR A T A
A7 T A A A (%) X FR A6 E EK E AH A5 HL Burgers K
S 0 AN . H C=b;5 + b5, D =b, +
by C=—D AT, 7E fib S AL 38 58 0 A7 585 XF o 260 o7
o FIAT DA, 485 ) 1 Burgers K5 2 28 B R 0, 3F
HAm AR .

MR 3b A& 3¢ BT, BLis . ] o ) 20 3 7 4
Kb FA N By 2 L 45 X 1% L 58 T == 2 i, Burgers
R g A 21 8 I 0 o7 45 AR FIRTH IV . A R Y
210 R (A 245 B BB A A 6 CH AL D Y iR
T8 AN 485 o 0 A ) P 2 A7 485 X6 2 B0 1 B O s RN )
Wiz gl , A7 55 B B D, o R R R A AL S R
Ny

H=b; +b, +b;s +bs =b, +bs . ]=b, +b; +
by, +b; =by; +0b,,

FEE 3b F R 3c Ik B ep, 7 R AR VR
TRA S B Gk T AR R B LA TS
FRJG 43 24 3 0 AL 48 X 5500 3 5 9 60 485 X B T AR
| H.LHMIEARELER 3c PRI E, TR K
g, G R IR R E i 5 Ao 2 A W B A
XoF o T 2 S o A7 B 14 A A5 3 1Y

HR A & 3d il 3e AT AT, 78 X FE 5 45 22 it in 48 e
D AR RN AR T W AR B e =0.079 7 B, B AR kL
Hp ] Ak i TR G AR R L A R T R T
BRI H B8 T o AR EL A T AR R AE A DX 0 B A
A DX 381 D HIE AR SR 8 55 T o S 4 445 4 35 i T
T, B2 DX 5 B AR S5 A A SR AR . BLET 1] 3d H B AE
i S PR Y 1 SR R A Y R — GO — T O [l
R 22 b o 1 0 010 T A X e 2 A A R P S R
B, XA SCIN Sy, 26 M A TR O R K
HE A ARORL PN S B G BB A AR TR, £ T U AR
DB 5K JE - HEF T TR AL D 151 RE 45 4 A8 00
Ak T2 3T T RAH & U0 A7 8 X e V2 A R P



296

JUUERL R 20184 11 H 34 % 544

Y, ]ORN K OHAG 5 1a) A0 R Burgers K &, B
M5, K=0b, + b5, SRR LIE AL T 107
5 IV«

J+K=b,+0b, +0b, +b; =0,

& 3f M 3g ¥ Burgers K4l h O=6b, +

by P=bs +bs o b A0 DX 385 ) 15 00 s S O B A7 48
XiF 10 e B 4 T B U] % 3 /0N o LAY RS A VA
W E &5 2 TE T E RN T (B 3f~g) ., M
O+ P =b, + by +bs +bs =0 0] S, A X I 5] 7
KT WiFD Burgers K AH R A A5 X . PR LA

=
(B BH E E E

B

g
-

(DA PONQ s R ORI EAN - wiA: DUNCON DX LN VAN CR VAT
Burgers <t J7 i) Al 52 . #0CAH 0% 5| A 0 e 5 i
P 3g H &R o AL 5 X HES A R AR S5 A SN 2
H T 0 728 e R, S OB A% A RE O A AT 52 A
W57 o e AL X I B AR — B B4 TE I
XA R A TS TR 5 2L T AR FIAF 5% rh 23 % it 2
AR AT o BT A i . 456 XF 18 3a~e W53 1T &
I AV 1 B RN B A o A L BE  BY AS Burgers
RAERNFAEAY, BUR S TG S S B AL AR AL A BY
Burgers K&,

g iagh
EEIEE

HEEEH
ot B
e

- TR I 4 8 75 £ 2 (a) 0. 048 55 (h)0. 070 35(c)0.073 4;(d)0.079 7;(e)0.082 8;()0.086 4;(g)0.095 3
The corresponding strain: (a)0. 048 5;(b)0. 070 3;(c)0.073 4;(d)0.079 7;(e)0.082 8;({)0. 086 4;(g)0.095 3
&3 e R il E AR T B b S G A 2 S AR AR
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