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Effect of Second Phase on the Conduction Path Forming in
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Abstract Two dimensional computer simulations were conducted on percolative structure in which second
phases with various short diameter were arranged in matrix phase. In case of prohibiting the overlap among
the second phases, the maximum area fraction of second phase arranged in matrix was increased with higher
short diameter. In case of allowing the overlap among the second phases, the critical area fraction was
increased with higher short diameter and the total number of distributed second phase was decreased. This
results represented that thickness variation of short diameter by grain growth on the production processes

affect significantly forming the completion path.
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Input Parameter

X, Y : Size of simulation of lattice

d * Short diameter of particies

a ' Aspect ratio against long diameter of particie
n : Numbver of particle for configuring

Fig. 1. Program flowchart of simulation and schematic diagram
of the array two dimensional.

FEEYS ol g olHE HAF L AR F, 4
Hpo] 23§ 7to 2 HEE YAE B #
xy)el |XAIZI7] Aol 2 gApe] EH|Rle] ofn] &

AL} overlape] FH&A| AREE FIgitt

A 2742] overlapS 3834 ¥= AlEHIAY

FkaL o] ARFEC] overlape] HTHH, $1AE o

A7) f3l AANEAY FHOE HECM "ok

Al 2749] overlapg 3183t 24U ZHSdde ¥ 4

Fho A e = o|H e overlapol RS 3R] &

I o]ojA AlEgolAde] g HE, o]#d AP AlE

glold stazr ARE A 24e] Fol =g dj7bA| v

5y gud g 4348 g es JehgA €k
EAHAE EUE overlapS 318314 &&= ATl

URRpRR] Alg3lee]] iste] H) WAEE 3hE, overlap

< &t Ade GAAR 7Hske Al 249 &

o} AAAAES ge Fate] Ztzhe] ©stel] st

| EAsio-s =2

_\ﬂ, —
32

fir

T

12

AR

i

Al %

il

19

3. 48z H nE

Fig. 201 71X o A 2°4-& wixg o M2 ZHAA
% =(non-overlap) Z713oNA A7H LS 4002 39S
o tate] B 5, 10, 2002 WIAA A EH 0]
g AFHE Jepisch

o] YL ZRE AUHE @A
9] 717t FAYAL AT
Z slo] Az o) widEEg, &
E Atole] AMAAA &L FH
dHe YA Nre o5

Fig. 391+ Fig. 29} 5938 ZAsA4 43S 1002
2 F7H1Z Aol st AlE

rﬁ, oX

AT,

Fig. 2. Computer graphics of the simulation non-prohibiting
the overlap among second phases which long diameter is 40.
Short diameter of the second phase is (a) 5, (b) 10, (c) 20.
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Fig. 3. Computer graphics of the simulation non-prohibiting
the overlap among second phases which long diameter is 100.
Short diameter of the second phase is (a) 5, (b) 10, (c) 20.
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Fig. 4. Area fraction of the second phase as a function of trial
number for arranging the second phase which long diameter is
40(a), 60(b), 100(c).
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Fig. 5. Computer graphics of the simulation prohibiting the
overlap among second phases with 40 long diameter. Short
diameter of the second phase is (a) d=5 (b) d=10 (c) d=20. (A)
shows all second phase arranged in the array, (B) shows the
second phase forming completion path.
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Fig. 6. Number of second phases as a function of an area
fraction of the second phase arranged in the array of the
second phase with 40 long diameter.
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Fig. 7. Computer graphics of the simulation prohibiting the
overlap among second phases with 100 long diameter. Short
diameter of the second phase is (a) d=5 (b) d=10 (c) d=20. (A)
shows all second phase arranged in the array, (B) shows the
second phase forming completion path.
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Fig. 8. Number of second phases as a function of an area
fraction of the second phase arranged in the array of the
second phase with 100 long diameter of second phase.
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Fig. 9. Relation critical area fraction of the second phase and
short diameter of second phase in the simulation allowing the
overlap among second phases.

she QAREREY e T 9ee B .
4714 Bre] Z7heel weh YARAR LS epd
w, A A 240l F7} BaPelE B

Bgo) Zrlele 2L AYL 8N B AgolN 4
Hughe AXY WAHE A 24 B ARk
WAo] 7] YEolety AHRHD oled Brel Wal
of e AAAAE L] W FYH ADSE A7)
AHEE e SIS WiAE A 240 5 9N &
JETHE ol APARIY vEe B o of¢ FE|=

4. @ B
AAA AEE AACIADHLE, 244 JAE A 2
Aoz 3o AR BIAZEE AR =449 =
AAAZ YA vHE

7t He A 27e) B3 JF
S AFE AlEHIAE %611 Solr ket Al 2449 A
L LA &AL W A7l 40, 60, 100¢ 735l
sl zZHz @4E S l Az AL F de= Al
4o mARES ZUtET. A 249 7&%‘—‘-’— &-8-3}
£ ASe B0l F7IEFE JAAREE T FUt
agem 2 o WA A 249 E5E ZaE o
23 Ak Az dojue YA Bl A%

A 2A4re] FA MBS o] QB EHAE Al £ o
gS w2t A& ovldi

HAlel 2

£ A7 338 Hkosel) AH AL 7HA
A ZAMNY AFAE(R12-2002-058-01003-0) AL =
P
%

g1 d

1. Y. H. Lee and D. K. Back, Kyungmunsa, System
Simulation, 242 (1998).

. S. Kirkpatrick, Rev. Mod. Phys., 45, 574 (1974).

. T. Owada, Percolation Science, Syowado (1997).

4. N. Muto, H. Yanagida, T. Nakatsuji, M. Sugita, Y.
Ohatsuka and Y. Ari, J. Am, Ceram. Soc., 101, 860 (1993).

5. A. Ishida, M. Miyayama and H. Yanagida, J. Am. Ceram.
Soc., 77, 1057 (1994).

6. Y. Okuhara S. G. Shin H. Matsubara and H. Yanagida,
Transactions of the Materials Research Society of Japan,
25, 2 (2000).

7. S. G. Shin, Y. S. Lee and J. H. Lee, J. Mater. Res., 11(11),
929 (2001).

8. Y. Okamoto, N. Hirosaki and H. Matsubara, J. of the
Ceramic Society of Japan, 107(2), 109 (1999).

9. A. Ishida, H. Matsubara and K. Furukawa, J. of the
Ceramic Society of Japan, 103(10), 996 (1995).

10. L Balberg and N. Binenbaum, Phys. Rev. B, 28(7), 3799
(1983).

w N



