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Studies on the Mathematical Modelling of the Pulse-CVI for the Infiltration of
Siliconcarbide from Methyltrichlorosilane

In-Goo Kim', Min-Ki Kim', and Gui-Yung Chung*+

ABSTRACT

In this research, the mathematical modelling of the pulse-CVI (Chemical Vapor Infiltration) for the
preparation of siliconcarbide/carbon composite. Each pulse consists with the gas injection time, the reaction time
and the evacuation time. Effects of the reaction time and the evacuation time were studied. Additionally, the
effects of the reactant concentration and the pressure were observed. The benefits of the pulse-CVI such as the
uniform infiltration of siliconcarbide into the carbon preform and the short reaction time were certified.
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Schematic diagram of the infiltration system in the reactor for the

numerical analysis.
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Table T Parmameter values used in the numerical analysis.
Temperature (T) 1,223 K
Pressure (P) 25 torr
Diffusion coefficient (Dy) 246.6 cm/min
Initial porosity (&o) 0.79
Porosity at the time of plugging 0.093
Ist order deposition reaction rate constant 10 cm/min

Flow rate of the carrier gas R
2000 cm™/min
(at 25C, MTS)

Sample size (2bxLxW) 15X 153X 15 mm
Radius of filaments 0.0004 cm
Number of filaments in a carbon fiber bundle 6000

3,7,10,20 %
2s/4s/6,8,10s

Concentration of MTS in the reactant gas

Injection, reaction and evacuation time (6/t/t.)
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