Journal of Korean Powder Metallurgy Institute
Vol. 18, No. 2, 2011
DOI: 10.4150/KPMI.2011.18.2.172

ME2| o 7=

0|

ol chet 3XHHEY HFE ZEY

USS - wxY - xEY
SRS AT, Qa7

3D Computer Modeling on Phase Separated Porous Structure
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Abstract We developed a 3D simulation model of microstructure evolution of vertically aligned porous struc-

ture due to phase separation during film growth. The model proves its validity by reproducing the results of pre-

vious researches which are topological features of the microstructures and effects of varied processing parameters.

The model will be extended by including bulk diffusion effect and elastic effect.
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2. A& (Phase field model)
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Fig. 1. Schematic figure for the simulation system.
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Fig. 2. Temporal evolution of the system; v =2.0, C;= 0.5: Snap shots are obtained at (a) t =100000At, (b) t=300000At, (c)

t=500000At and (d) t="700000At.

E el A Q12L, wy=60712] 3714 APHE
oA Aoz A=, FIREHAAM AR
= AIZERHE Ar=0.01x (Al A2 Myw) 22 A8}k
ot wb AR &= o9} FARE] 24 CcE
WS, 240 peg ARz BT

a3 2= 321 AlEE el WEA] AHE
epich Al 270wt A S v =20, T3
& 24 €,=0.58 73-Felet. 19 20 FHIPAFS
C=0.50 sl 39S Aldsksislen, 1319
AFL FeE gl ube FeAe] Bl 9
3| M| 22 Aol Het FEo] A weke R
ul| =] o] Wslghet, uiat A} 27l Hel=e] 3
A = AEe] T3 AL, ubtte] Al
ufe} FelEl o] AFRe] 272 HAL Zksle] A
el o]2A Fu. o] Hgk [91°] EElFIE
2 A g el Ade} FYsle

a3 32 ARl S fe] A6 we
FEREe] uitle) threlo) Y 39 FEEIEE
Aol =t AellA A2 Ao}, wht A
T BE A g3 v=202 ZAHH
C,=03¢l 7% F= 27} A ki 279
FES FAIL, =059 A= A7 HEY
FEREEE T 4 9ok =079 A= &
gzl Aveg Ha) ulS Ak

o] A= EEFIEE AlEH LS| nid2A]
D= o A HERATH9, 10]. 2EIZFER Al
Eeo]Ae] 7 ¢,=0.5% 7-95E 3= Ay
X delo] dejx, HejEl A5 o4 #3E
olift}. et 27 39] Aup= mix| ¢, > 000A o]
3t #3o] o]FA Aoz Az F AHLEC]
A 2A4e] FA (eutectic)FA L ZHE] wlolyit}, o
Y Zol7} WS ol T XS] Tl ol

Journal of Korean Powder Metallurgy Institute

Fig. 3. For v=2.0, X-direction cross sectional image of
composition distribution at steady state for (a) C,= 0.3, (b)
C,=0.5 and (¢) C,=0.7. (d) is a contour level for the figs.
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Fig. 4. Composition distribution at fixed flux composition,
v=0.5 with varying film growth rate: (a) v=1.0, (b)
v=2.0, (¢c) v=3.0 and (d) v=4.0.
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