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Simulation of the Influence of Initial Atomic Arrange-
ment to Sub-grain Boundary Annihilation by Phase Field
Crystal Method

WEF A B BAE QAR BEGR
DENG Qian-gian' , HUA Ping',OU Mei-lian' , BAI Xin-yuan',GAO Ying-jun'*

(L) PR BERL 5 TR EOR = Be , 7 VE B T 53000452, 7P R VU A 0 4 8 S 6 4
BOm T H G E ) PR T 530004)

(1. College of Physics Science and Engineering, Guangxi University, Nanning, Guangxi, 530004,
China;2. Guangxi Key Laboratory for Non-ferrous Metal and Featured Materials, Nanning,
Guangxi, 530004, China)

FEE LB R IFF IR0 46 S %0 0 5 S B ML 152, (75 33 1ok P A A4 R 37 AR B R 0L SR G5 M E L BT T
BT 35 S R L I DN AN 45 42 B0 R R 12k 78 Ak A B oI R sk R AT 43 AT [ BSOS IR ) R D FE PR R 3C AL B X 55 R
BEXT H S S R s, (&8 RYIFIE R U] W06 i 5 HEF S5 A0 1/4 ks 5 B0, 8 S8 05 78 & A Ak Bt
B IR 5 L m) o 43 B P AS  — >0 B L 5515 B T URUAL, O — S WU E I N TR BEAT AR RS T B B 2 A 0
T, 2 )5 JE R A B T IR 0 AL B E SR R — B O (8] Ji5 o #F A0 o PR AT SRR RO S, A 2 AR B I, OB A
b o MTRIER S SR FHES S50 1/2 db A% 15 B, T T 5 W0 0 i S HE S 5 067 1/4 &A% 15 B0 09 17 0 A7 A
MRKHZES, [ERYW &S B D 82, S04 B 300 A & R b AT R A B, 4 i) & A B 2 A AR AR
I A AT B A L TR R R B B N ) 0 BN T 0 3D T R LT R A4 AN B A IR A,

KR MEAGER BHR WREFXFRE N iR

RESES . TGI11.2  XEHRIEEB.A  XEHS.1005-9164(2014)03-0252-05
Abstract:[Objective] The aim of this study is researching the influence of initial atomic arrange-
ment to sub-grain boundary annihilation. [Methods]The phase field crystal model is employed
to simulate the annihilation process of sub-grain boundary (SGB) under strain. We have ana-
lyzed the process from two aspects of dislocation movement and system energy,then discussed
the influence of initial atomic arrangement on the subgrain annihilation. [Results]The simula-
tion result show that,as the lattice misfit is a/4(a : The distance between atoms) ,dislocations

firstly climb along the SGB under strain, then all

e RS E 8820140120 dislocations break up into two new dislocations.
&8 B #8:2014-02-13 One of the two dislocations climb and glide into
EF B B (1990, B BB A, FENEM B the grain. For a while, the dislocation crosses the
T 6 S ) PR g B 5T

x R HRBF R4 (51161003,50661001,50061001) , ) #8 4 4%
Flep 5 24 (2012GXNSFDA053001) )7 P K241 P A (4 4 )&
B b N o 92 5 3 T A 4 (GXKFJ12-01) Fl 2013 4§
P 2 AR 92 0 B 5 BHAE 01 A 1 VI S50 B of climbing. When getting enough energy. they
w o MRS . B R (1962, 91 B2 LRI, EEMFE  climb and glide into the grain.too. Finally, they
BOM BT 5 0T S HLBLU SE 82 B 52 . E-mail: gaoyj @ gxu. edu. are annihilated with another dislocation and the

cn,

grain until it is annihilated with another disloca-
tion moving along opposite direction. At this

moment,the other continues to move in the style

two grain systems with SGB become one grain
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system. As the lattice misfit isa/2,the annihilation process changes largely compared with that

of lattice misfit being a/4. [Conclusion]JAlthough all dislocations climb and glide into the grain

at the beginning of the simulation,a complex interaction appear during the process, finally all

dislocation are annihilated and the two grain systems with SGB become one grain system. The

system energy of the process decreases with strain increasing.and 4 peaks and valleys appear

during this process.

Key word: phase field crystal model, sub-grain boundary, initial atomic arrangement, annihila-

tion under strain
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