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Abstract — C/SiC composite materials were prepared by depositing silicon carbide from dichlorodimethylsilane(DDS) and
hydrogen in the woven fabrics of carbon fibers through chemical vapor infiltration(CVI). Most of DDS decomposed ther-
mally at the temperature above 950°C. The deposition rate increased with the pressure, i.e., the concentration of dichloro-
dimethylsilane. It also increased with the deposition temperature. however, it decreased after the temperature reached 1000°C
due to side reactions. Silicon carbide deposited uniformly around fibers in the sample and was confirmed as $-type. The first-
order deposition rate constant at 950°C was 30 cm/min and the Arrhenius constant and the activation energy were 1.58x 107
cm/main and 60 kcal/mol, respectively.
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Fig. 1. Schematic diagram of the system for the numerical analysis.
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Table 1. Reference parameter values used in the numerical analysis

Temperature 950°C
Pressure 30 torr
Molecular diffusion coefficien(D,,} 236 cm’/min

Initial porosity(e,) 0.3
Flow rate of the carrier gas
(at 25°C, 8% of DDS)
Number of filaments per unit cross-sectional
area of the tow(F)

1,200 cm'/min
138,600 #/cm’

Initial radius of the filament(r,) 0.0004 cm

Graphite tube width(W) 24cm
length(L.) 2l cm
Sample thickness 0.0433 cm
width 2¢m
length(l.,) 2.4cem
Length of the tube in front of the sample(L) Scem
behind the sample(L,) 5cm
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Fig. 2. Schematic diagram of the experimental apparatus.

ol#l9] 74-& 8umo]al st 000414 vhikg o] 5 9lu}. v
2AEE WY oﬂ urA 4}? Fl deks Skt AES
AEBo|el AR 5 Al H4E el el Wil o] Fadf

HE YR B F AT et

Agle-wid AlgEs 44 } ’4! Fe alg e b J-ol2
s W F1E AR S > =
ol g-stef qhei g musigirt 4 Sy ukgole wE
A elHE= DDSTF w7l 8015 1R BulEuH19]. A
2o} A qhRelA FA A FrIH R Aol e} Fd
FHol FAE ZAskgivh wh3A Y 0-100 torr, Bk
1140°Cel f FralE gvh. Ale] A Hsl] 25l SEM
2 Wy, Z=Ab o] Al H.o NRD R gholalogr 43

vhg- 7t ZRAE *'7],,4, 2] e P’w'w%'r Zref S Hewlett-
2] HPS890)Z HA1w|glv}. oluf2] #H2]2 methylsilicon
(HP1o ], 27]& 1 50°Col 4] 2285 200°C72] 15°C/mine] 4
ER E5E 2elro] Bosldnl wak by 47 (Hewlet-Packard
w8 HPOOOOYE: o) §-3to] 7 it & s4ishale}

i
i

o

=
MO

Packard

4. dop o uF

4-1, X DA}
5w apol] 28] Algkel @ w7 ol 9] i wsh e
3 el olak Zaake] ellzislalvh. Aol B A (O8N
g fabR e BT Al Aske ot vk

o =]

i oobso] 580 A

WEE Fo 2 Orfe] ke w vhrS |
Zo] Al Hg bz FbellA] sfelnie] vbHo| Srtaled Aol v
48 dol v e Ak dvk Fig 38 7Rl B5 "&5&%1
-ibaEg mpep 7F dedollx g DDSe| glndae] s molr o]
2ol A9 Fedfy e o 354575'::%.0131 Eikil
(-1 A FH FoF A% o) x-fa e so] g
wispolrh o) st Hadal H 2} Ao’ %:~ FEul ke 2z
ahepo o] FEAE vhepdvh oo 1o V-edofellsiel zupel

HWAHAK KONGHAK Vol.34, No.4, August, 1996



446 23 R

Dimensionless concentration, (C/Co)

0.0 s 1 L |
0.0 0.2 0.4 06 0.8 1.0

Dimensionless distance, (x/L)

Fig. 3. Changes of the dimensionless concentration of DDS in the -

gas phase and in the gap with the dimensionless distance
along the axis of the tube at the plugging time of the first
gap around the outer filaments of the sample.
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of the sample.
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Fig. 11. Changes of the rate of depesition on the inner surface of
the graphite tube with the reaction temperature. Reaction
conditions; 40 torr, 550 cm’/min.
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Fig. 12. Changes of compositions of the exit gas with the reaction
temperature.
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Fig. 13. SEM photographs of C/SiC compoesite deposited.
(a) at 850°C, (b) at 925°C, and (c) at 1,000°C
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i :dimension of the hole in the sumple [cm]

B s distance between the wall of the tube and the surface of the
sample [cm]

b shalf of the thickness of the sample [cm]

C :mole concentration {mol.em'’}

D, seffective diffusion cocfficient [cm /min)

D, :molecular diffusion coetficient [em” min]

D,, :composite diffusion cocffivient [em’ min]

E srumber of filaments per unit cross-sectional arca of the tow
[#/cm’)

1 s diffusion flux(= - DAC92) [moliem’sec]

k :first order deposition reaction constant [em/min}

L slength of the graphite tube [cm]

L. slength of the sample {cm:]

1, :length of the tbe behind the sample fem]

L, length of the wbe in front of the sample {cm]

M s molecular weight [g/mol]
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N :molar flux(= vC +J) [molefcm’ sec]
q :number of SiC or Si molecule per molecule of DDS
r : radius of filament [cm]

t :time [min}

W :width of the graphite tube [cm]
X,Z X-, Z-axis

z :z-axis in the sample

az2{ola Bt

£ : porosity

K : tortuosity

P - density of SiC [g/em’)

SR}

A : A-component

g :in the gap around filaments

h :in the hole

m : molecular

0 : initial

w

:in the space inside the graphite tube
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