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Abstract

Graphite’s thermal stability facilitates its widespread use as crucibles and molds in high temperatures pro-
cesses. However, carbon atoms can be rather easily detached from pores and outer surfaces of the graphite
due to the weak molecular force of the c¢ axis of graphites. Detached carbon atoms are known to become
a source of dust during fabrication processes, eventually lowering the effective yield of products. As an effort
to reduce these problems of dust scattering, we have fabricated SiC composites by employing Si vapor infil-
tration method into the pores of graphites. In order to understand the diffusion process of the Si vapor infil-
tration, Si and C atomic percentages of fabricated SiC composites are carefully measured and the diffusion
law is used to estimate the diffusion coefficient of Si vapor. A quadratic equation is obtained from the exper-
imental results using the least square method. Diffusion coefficient of Si vapor is estimated using this quadratic
equation. The result shows that the diffusion length obtained through the Si vapor infiltration method is about
10.7 times longer than that obtained using liquid Si and clearly demonstrates the usefulness of the present
method.
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Fig. 1. X-ray diffraction patterns of (a)bare graphite,
(b)SiC-coated graphite prepared at 1550°C (30 min)
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Fig. 2. SiC formed by Si Vapor infiltration into porous
graphite in 1550°C (30min) (a) FE-SEM cross-section
image (b) Enlargement image of circled region in (a).
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Fig. 3. Experiment results in evaporation time of
30min and 50 min and two quadratic equations for Si
concentration obtained by least square method.
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Table 1. Si and C atomic% for diffusion length from porous graphite surface in diffusion time of 30 min and 50 min

(a) Diftusion time : 30min

Diffusion Length (um) 13.0 213 304 39.2 53.0 64.9 81.0 97.3 127.0
C atomic % 78.9 96.9 93.7 97.2 95.6 96.5 99.0 100 99.2
Si atomic % 21.1 3.1 6.3 2.8 4.4 3.5 1.0 0 0.8
(b) Diffusion time : 50min
Diffusion Length (um) 10.0 | 20.0 | 30.0 | 40.0 | 50.0 | 60.0 | 70.0 | 80.0 | 90.0 | 100.0 | 110.0 | 120.0 | 130.0

C atomic % 61.0 | 88.0 | 90.5 | 913 | 934

944 | 958 | 969 | 979 | 97.8 | 98.6 | 98.7 | 99.5

Si atomic % 320 | 11.0 | 95 8.7 6.6

5.6 4.2 3.1 2.1 22 1.4 1.3 0.2




108 a9/ =

3] 49 (2016) 104-109

i
L =214
2D 0

~
O
~

olN
N
lo
i
ﬁ
>

9AA re SiC AL 93 Si
Zrol et Hd WSS
Isec ©]t}. (9)2]ollA 3042
F DE D =453 x 10° cm®sec & A
< WpHo R (YA CERE 5079 T
AHAIG DE D=3.03 x 10® cm*sec! &2
3083 5084 3 Si A 7k Hlg
A= D=3.78 x 10® cm*sec” ©]t}. Ht
Aol thsli A 308, 5029 SigAHAGe] A
ol 2ak= oF 20%°lth ©]Ae SiColM #
Si, YA % SR eAl FAFY ol 71dE

olN Ei
m&i’,ﬂ
i
i
x5
2,
T
>
N rﬂ):l’_‘
N XS

RS
=
i
dor L ot

o
o
=Y

|

a2 S ot
o ot 2

= A 714 Sie] ghbel] tisiA HA] Siol
B8t REgEiA St = 99 GRHAIF D)=
T34 Fo] FA|E

D= Doexp(—]%,) (10)

R, Q, T & ZH7} 7k 2, 2443} ojvfA], Ay
2roltl, & dlo]E|(R=8.31441 J'k'mol’, Q=
132 kImol”, D, =2x10%cm*-sec’ )= ©]-&3hH 1550°C
2xolM A Sie] FaHAlg= D,y (1550°C) =3.30 x
10" cm*-sec” o] T}H[18].

Greil/} ©F24fr £o2 AA| A& IAFAIA
EAARGez A sieo] FFELel= SiC el
oA FAE= FAL v Rl 1.5 x 10°ZHE]
FAEE A Sio] AFEYeR BLHf £o=

htele MHAIGE D=7.42 cm®sec’o]t}H15]. ©]

Ae Yd] & FHAFE AA Sie] BAEH
el BAE @] 7iQlgith 2 Ade dd &
SE0] °F 8%2 SHE AgEEE 54 7|FY
TEE EqE A0l A% tE2r Exo ey
Aol oA FAdE dads WREds A7y
of WF FHAH O] Afol7t low FAZ vy
frol digh gatede vlwslr) 7t oy

F ALy L=(Dt)"” &2 FAI7} "rH15,18]
I8 4= Z71Sid AASi o FAA b ik &
270012 Yeht) o] diajr TIA ] =
7] Si ] Erbdoel= HA Si o HlEiA <F 10.74])
71 Aom FPET webx 71A SiE ARSSiA &
2 Azbel] Zde] 7FS HAFESIA A E Sic &
AES A8 AMES =Y F IS Ao 4
L Si B oz FuAy FYs= Aol ks
st AAA eIt 71F WEE 71 Sio] Zo] A
FallA] SRS HAbHA] o] whito] ZhaE o R

140
120 |
100 |
80 |-
60
a0 |
20

-&-Si Vapor

—+—Si Liquid

Diffusion Length(jum)

0 10 20 30 40 50 60 70
Diffusion Time(min)
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and Si liquid.
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