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Abstract:[Objective]lln this paper,the interaction between dislocations with different vectors
in the strip crystal is studied to reveal the regularity of its movement and energy. [Methods]
The phase field crystal (PFC) model is used to simulate the annihilation mechanism of 4 sub-

grain boundaries (SGBs) formed by 4 strip grains with smaller orientation under stress. The

annihilation mechanism is analyzed from the
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change. In these 4 sub-grain boundaries, two of
them are symmetrical tilt SGBs and the other

two are asymmetric tilt SGBs. [Results]Studies

The number of double dislocation groups in the
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SGB is determined by the orientation of the two adjacent grains. Under the stress,the annihi-

lation process of SGBs is mainly composed of 4 stages: The first stage of dislocations climb-

ing and system energy arising,the second stage of dislocations separation and system energy

decrease, the third stage of dislocations interaction and system energy fluctuation increase.

Due to the existence of asymmetric tilt SGB, the whole annihilation process is more compli-

cated than that of the symmetric tilt SGB. [Conclusion] There are three cases of dislocation

interaction: Two dislocations move forward; if these dislocations have opposite vectors at the

same line,they will annihilate; if these dislocations are not at the same line their distance is

closer, they can attract each other and then annihilate; if these dislocations are not at the

same line their distance is relatively far.they cannot be attracted to each other but just keep

moving in the direction of their movement; if the direction of movement is in a straight line,

but the direction of dislocation is not exactly the same, when they meet, they do not annihi-

late, but combine to form a compound dislocation.
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Fig.1 Schematic diagram of initial grains
X RE R 0 N AE . A T AESRE R L AR TR R A
T AR AL, J
AxAy=Az'Ay", (5)
LG, Ax" Ay 4351828 5 i 25 K
Ax FA y 53500 2B RY 28 ) 264G, 3 n Dy I []
BB A RS ARy e IR AE i e =
neAt, WIE x I LAKER—AHN S, 0
Arx' =0 +)Ax=Ax1+neAt), (6)
Ay ' =Ay/(0+e)=Ay/(0+nedt), (1)

3 BREHSM

FEAMRE T HAE R L R & A R R il 2 B n
2 i AN E s i E 3 iR 3 a~m
H5E 2 Adigeih & — SR, AR E S A
AN gl M 6 BB, a~c HEE 1 Bt c~f1
N2 B I~g A 3 B Bl.g~h N 4 BB,
h~i R 5 BB .i~m S5 6 BrEr. B H b g EIZ
A A R /N E B X R — > B B A 26 a5

0.0311

T T
X:9.952e+0.4
Y:0.03101

& 0.0310F
2 0.0309F
[}
[}
2 0.0308F
55
29
= 0.0307

H
I 0.0306

0.0305F

a
0030 4 . . . . , . . . .
0 1 2 3 4 5 6 7 8 9 10
15} 4] 35 #(Time steps (x10°)
K2 AhreZk

Fig.2 Free energy curve
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Fig. 3 System evolution process
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