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Phase-field-crystal Simulation of Effect of Different O-
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Abstract:[Objective] The dislocation motions and their interaction of grain boundary are ana-
lyzed to reveal the intrinsic reason of emission dislocation of grain boundary. [Methods]Grain
boundaries (GB) with different orientation angles under strains are simulated by phase-field-
crystal (PFC) model. [Results] The process of the GB decay can be divided into several main
typical stages as follows: Dislocation climbs firstly along the GB,and then the GB emits pair
dislocations to glide in grain instead of climbing along GB; gliding for a while, the dislocation
crosses the grain and annihilates at the opposite side of grain boundary. The remains of disloca-
tion in the GB can still climb along the GB,and then the GB emits the dislocations to glide a-
gain. Gliding dislocations encounter with other dislocations inside the grain and the annihilation
occurs. [Conclusion] The valley for dislocation annihilation on GB is shallow, while that inside
the grain is deep. The more the numbers of dislocation for climbing are.,the higher the peak of
the curve is.
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Table 1 Parameter of thermodynamics for sample processing

Sample 00 Y 0 t ¢
A 0.263 6 —0.40 10° 3X 10" 6X10°6
B 0.263 6 —0.40 16° 3X 10" 6X10°°
C 0.263 6 —0.40 20° 3xX 10t 6Xx10°°
D 0.263 6 —0.40 28° 3x 10" 6Xx10°°

2.2 M ERYTEN

TEANINN AR HIE S Aok 23 % A2 2808, 51 R 5t
MALFEIE 3. 18 4 1A 5 A9 22 P 2 2 b SRk ] 45 i AR
R

AzAy=Ax'Ay’, 7
Al Az Ay BRI ZEREK, Az Ay" KB
BRI K, BT EWM N AR R R e, N AS B
e=e nA ¢ 0 gIFREEG A R EE K Rk
15 x J5 o] EZ R R — LA A

Ar' =+ Ax=Ax+neAzAt, (8

Ay =Ay/(Q+e)=Ay/(1+neAt), €D)
HTTT UL TE y 7 1) IR R 2 B AR A, To
NAEFE R BE R e =6 X 107", NI AR TP 1Y A
B L SCk[17].,

3 HBRSHMW

3.1 HFmpRRAESEN

PP 1 AT DL Xk B e A0 iy 5 1 S 8Kk B 1Y
DA HES B b iy 8°.16° 1 20° i B0 5 HE 51 48
DNEESE LM 28° KA b SR LB HES AL A R BB
S HESN S5

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



(1) e=0.198 6

» (b

()8, (b)16°,(c)20°, (d)28°

3.2 AT TRFAMEENER

FH & 2 AT DL B R ) 255 8°R L R A 1 43l B
4 XLAEEXT (BARIEN a1, a;.a5.a, Al by s by, by, b)) HE
G R o A4 38 0 72 Ji - T A R rh, PR Y g
HEILVER LB MR LR L., BT &AL
B R IR A A Y A2 B AR R TN LR 2R RS
DA T 2000 BT L Bt 5 3 7 1 S U7 38 0 B S Ao A
mn S HEATEE RS L Mt 0 Y 1 A A2 DA R A A ) A BE
JIIF S 26 47 W 2% b B i 25 A T A3 (L B AT i R
S5 B AR LR L AR L S D) 40 S T
MBS B S B L Ak 2 T B 0B B L 2 S AR A
DEEE AR I R AT, TR Y S S B R, A s 2

E %

BT LR R A (a) ~ Wi,

Fig. 1 Sample of grain boundary dislocation structure
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Fig. 2 Annihilation process simulation of grain boundary at different time ¢ and different strain e at 8°
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Fig.3 Free energy-strain curves
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Fig. 4 Dislocation annihilation process simulation of grain boundary with different straine at 28°
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