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Computer smulation of the effects of anisotropic grain boundary energy
on grain growth in 2-D
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Abstract The grain growth is very important because of its great influence on the various materials properties. Therefore,
in this study, the effects of anisotropic grain boundary energy on grain growth in 2-D have been investigated with a large
scale phase field smulation model on PC. A 2000 x 2000 grid system and the initidl number of grains of about 73,000
were used in the computer simulation. The anisotropic ratio of grain boundary energy, G,./0mn has been varied from 1 to
3. As the anisotropy increased, the grain growth exponent, n, increased from 2.05 to 2.37. The grain size distribution
showed a central plateau in the isotropic case, and was changed into no centra plateau and the increasing population of
very smal grains in the anisotropic case, resulting from dowly disappearing grains. Finaly, simulated microstructures were
compared according to anisotropy.

Key words Grain growth, Grain boundary energy, Anisotropy, Grain growth exponent, Phase field simulation

ol ZAF ARz 22k 2AY ARl wizl= &3l i A

LB S

gae’

S AlaA)Eetat, opit, 336-795
(20128 7€ 2% )

(20124 79 132 AAgER)

(20123 7¥ 202 ﬂlzﬂ 244)

2 o AAY AHE oY A AR A nAE F TS
= PCAA it 3 Rd& AREste] oy AR E AdeldA 9
FE RAFIAE 2000x 20009] 2= Al2&E ) oF 7300709] %7
€] ], OpulOpigi= 1FHH 3704 RAFH U o o] 7l whet 195, n& 205004 2372 Z718kac). 2
Y 2719 EXE TR A T HuEd 49& 101_94 lﬂo“éﬂ Foll= TG FEd F9o] AlA
I =2 AR A A Yl Zldste] A AR Y A7)0 BT ot %7}0} CURAEe R RALE AA Y
nA| b ogAgol whet Wiz, £ H ek

SpolA] v Fashth aeA B Aol

37 gl vlAE LAE 2AE 3

A7 A ERE AAEA oAl o
R

1M B 29 42 Igstn e AYe And RS w
A1 e AR

ARY A AR F 299 AVNINE Zolr] & v AZT1EH 2471 dae U}Olﬂi zmoﬂ

14 dolke Aeldel @gew AR eEl s Al Lhe 18] A4ROR v sk Aol $olsh

gel2, 5314, A4, 78 4ho] FRE 9L olFold WA AR nATES WEAAN AR 2

AT, aFME Asgelld T A geld g3 =E wepom WAslE Aol ssiAa otk 1

e} oleld ol /1A HAEL e the AR

"Corresponding author ARHo 7 & AHY AMAUAE 7KL 7] wE
Tel: +82-41-540-5764 -
Fax: +82-41-548-3502 of AL oR oAM= AR Aol dojut 71AA

E-mai: swkim@hoseo.ec o] WolAe Aol wAlell Bk, e olz@



Computer simulation of the effects of anisotropic grain boundary energy on grain growth in 2-D 179

Table 1
Grain growth exponents in metals and ceramics

Materids Grain growth exponent, n

Al 4

Fe 25

Pb 25

Sn 23

ZnO 3

MgO 2

Cdo 3
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Fig. 1. Plot of mean grain size againgt time steps for anisotropic
retio of grain boundary energy, G,../Cmin-
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Table 2

Grain growth exponents according to the anisotropic ratio of grain

boundary energy, 6,adCmin

Shin-Woo Kim

Grmax Ormin Grain growth exponent, n
1 2.0585
15 2.1637
2 2.2960
3 2.3677
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Fig. 2. Grain size digributions after 8000 time steps for anisotropic ratio of grain boundary energy, 6,,/Cmin (8 raio=1 (b) ratio=15
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