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Phase-field-crystal Simulation of Grain Boundary Dislo-
cation Motion Under Tensile Stress
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Abstract :[Objective] The motion law of the grain boundary dislocation under the action of the
tensile strain is analyzed. [Methods)The phase-field-crystal(PFC) method is used to study the
dynamic evolution of the dislocation of the tensile stress,and the free energy of the evolution
process is analyzed by using the continuous density field. [ResultsJWhen tensile stress is applied
along the x axis,the dislocation movement trends to up at the left and down at the right. When
tensile stress is applied along the y axis, the dislocation movement appears to down at the left
and up at the right. Changing the direction of applied tensile stress affects remarkably on dislo-
cation movement and free energy curve. Finally,all of the dislocation move to liquid phase and
the simulation area becomes into a complete single crystal. [Conclusion] The tensile strain is ap-

plied to cause the dislocation motion, the energy
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normal stress. With the interaction between the

atoms and the external force field, the physical

470 Guangxi Sciences, Vol. 23 No. 5, October 2016



0 3l

[# 32 22 XA K b VR b 2 3 A5 i F 5 4R L 7
I MR R BE bR BEAR R B ph &2 24 i i 4h
JUAAT SR BT e sz ), 3 e i g e R 7 D R
A AR Tl s S 2E O RR L R MR N T AR
B ES s mNEh A EIETEENER. Bl M
TEHOUL 225 480 1) T A AR M by S 56 S bk 08 00 3], BT ke
NI SE B0 O B T A R IA TR K 6 O A5 8 Y
FFRMAE AT . [T A8 38 3 B YN A R A B
FITFFE LA BN IZ K . Elder 270§ H Y
K 3% (Phase-field-crystal, PEC) J5 5 . BE 0] DL 4§
IR AR S ZE A R DL AR ROBE B9 AT, AT LU 7R
FEAE B E) RBE SRy 100 b i G T 1 Bl B B Bh AT
M. HHE.PFC B AL R i S, (&
SN S YTE S0 S0 25 10 XA R 44 0K 9%
A1 A AR TS LI T R 0 2 4 AR 0L S 56 4
B, 18 B T B 4l ok R Y 45 A R 3t D) R
2T PRC i REAR S b T 3R & R 7 4 AE
Pt ) R R (952 Sh AR AE , 9 F T 8 5% 5 AR 7E 1E R
TVERT WA G452 s g ol . (3L R B 5K % 8
BV FE R PFC J7 3 B0 58 76 Bt 0 15 132 1 R 9 47
18 BRI
1 ERE5FHX
1.1 PFC Fix

FRGTC =AM A B BE R T LS K

F=J{Jg—[r+(1+vz)2:|p+%4}dr, (1)

K o R R T8 B 5 - 5 i A G B
ZESHG VORI T TR LT, WL
KRBT DB — A FE Rt N

1 2qy
=Alcos (gr)cos () — Zcos (C2HY T+ o,
o N R B

il

(2)
S o B PRI T Lo, + 1o/~ 157 — 3607
J5 e T D 042 4 W o i T R B MR
Mt g =2

1.2 zhh=F#E
AR H AR SF Y Cahn-Hilliard 3h J1 2 5 #2
il J - B BE IS ) Ak . %O R R R IR .

Q@_ 2&_ 2 2\2
5=V 50 =VH{p' +[r+A+VH*p}, (3

Kb, o HRBIRFERE, r RIFKERMLLE, V?
FEAE 2016 410 A % 23 KH 5

Fp R AR L R P e e B et
Pl 7 g IR 4N ) 1 2 R (3) SR i
1.3 #H&AHE

[ R 0 FH = A P 3R SR TR 447 24 R
WIESEN 00 =0.344 2, RESE r=—0. 4(K 1
A RN 5124 2 X 5124y Btk 1K
B Axr=Ay=n/4, HEHX TGN, 220 55
SR 10 A AR I o — 10, T F S D 3 SR
FH TR AP 3 5 45 41 . 0 b Ak 0 B 4DURE 8] 2a,
b 50 000 5 BEALE AN & 2bs BT 4350 40
TR WAH B AT 22 S8 BN o = 0. 446 0,
BEESHE r =— 0.4 1 05 B, 153 5 i B2 51 18] &
2c, ALK BEE N AR SR AE B — BRI K N A
— Wi d=enA ¢ P R AF MR e =610 0, n K
25 KB A i, At =0.50,

0.0

I

N

)
T

|
<
=~

r
=

w

5
=

i JE Temperature r
S
(o)}

|
<
)

T+L T+S T+S T+L

|
o

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 04 06 08 1.0
P-4 JH F 2% fE Average atomic density 4,

Lo WAH s Ty =40 S, SR AH
L, Liquid phase; T, Triangular phase;S,Strip phase
1 BRI A B Y A AR
Fig. 1  Two-dimensional phase diagram of the single

mode approximation
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tion; (¢) The diagram of final sample simulation
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Fig. 2 Simulation of sample preparation
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Fig. 3 The trend of the dislocation motion in the direc-

tion of x and y
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Fig. 4 Simulation evolution of dislocation motion
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Fig.5 Free energy change curve of the evolution of dis-

location motion
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Fig. 6 Simulation evolution of dislocation motion
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Fig. 7 Free energy change curve of the evolution of dis-

location motion
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