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Abstract— Effects of diffusion on the fabrication of ceramic/ceramic composites reinforced with layered fibers by chem-
ical vapor infiltration of SiC from dichlorodimethylsilane have been studied in this research. Samples of 2, 4, 6, 8-ply
woven carbon fabrics were used. At a low DDS concentration, SiC was deposited in a small amount, even though it was
deposited for a long reaction time, and a needle-shape deposit appeared inside the sample. Since each ply could be separat-
ed easily, the shape of deposit in each ply could be observed. There was less deposition in the inner plies than in the outer
plies, which reflected effects of diffusion. These experimental results matched with the results of mathematical modelling
calculated with the value of deposition rate constant, 10 cm/min at 950 °C. The results were also supported by the scanning
electron microphotographs and the pore size distribution analyses.
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Fig. 1. Changes of the amount of deposition per unit cross-sectional
area of the sample with time for the 2- and 4-ply samples. Reac-
tion conditions : 950 °C, 10 torr, 11 % DDS, 900 cm’/min. Lines,
modeling results at k=10cm/min; symbols, experimental
data.
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Fig. 2. Changes of the amount of deposition in each ply of the 4-ply
sample with different deposition rate constants. Deposition
conditions : 10 torr, 950 °C, 4 % DDS, 50 hrs. Plugging times ;
82 hrs at k=10 cm/min, 55 hrs at k=20 cm/min, 33 hrs at k=40
cm/min, and 26 hrs at k=60 cm/min.
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Fig. 3. Changes of the amount of deposition in each ply of the 4-ply
sample. Deposition conditions: 10 torr, 950 °C, 500 em’/min,

50hrs for 4 % DDS and 25 hrs for 6 % DDS. Lines, modeling
results at k=10 cm/min ; symbols, experimental data.
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Fig. 4. Changes of the amount of deposition in each ply of the 4-ply
sample at the plugging times. Deposition conditions : 10 torr,
950 °C, 500 cm’/min. Plugging times ; 82 hrs for 4 % DDS and
47 hrs for 6 % DDS.
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Fig. 5. Changes of the amount of deposition in each ply of the 6-
and 8-ply samples. Dsposition conditions : 10 torr, 950 °C, 10
hrs, 6 % DDS for 6-ply sample and 4 % DDS for 8-ply sample.

Lines, modeling results at k=10 cm/min ; symbols, experimental
data.
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Fig. 6. Changes of the incremental pore volume in each ply of the 6-
ply sample. Reaction conditions:950 °C, 10 torr, 6 % DDS,
500 cm’/min, 10 hrs.
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Fig. 7. Changes of the porosity in each ply of the 4-ply sample with
different deposition rate constants. Deposition conditions: 10
torr, 950 °C, 4 % DDS, 25 hrs.
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Fig. 8. Changes of the porosity in each ply of the 4-ply sample. Deposi-
tion conditions : 10 torr, 950 °C, 50 hrs for 4 % DDS and 25
hrs for 6 % DDS. Lines, modeling results ; symbols, experimen-
tal data.
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(a) (b)
Fig. 10. SEM's of the cross-sections of the second and the third ply
of the 8-ply sample. Reaction conditions : 950 °C; 10torr; 11
% DDS; reaction time, 16 hrs ; flow rate, 900 cm’/min.
(a) The second ply, (b) The third ply
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