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Fig. 1 Sketch diagram of multi-scale porosity

model for carbon fiber preform

(a) Randomly positioned bundles; (b) Randomly po-

sitioned carbon fiber filament in a fiber bundle
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Table 1 Parameter values used to

illustrate the model

Parameter Value
Ro, External radius/mm 32
70, Inner radius/mm 26
€o, Initial porosity/% 55.6
P, Total pressure/Pa 5000
Fh,, Flow rate of Hz/mhminf1 350
Fa,, Flow rate of Alr/mL-minf1 350
Furs, Flow rate of Hg/mhmin‘1 35

T, Infiltration temperature/°C 800~1200
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Fig. 2 Relationships of local porosity with infil-

tration time at different position (1000°C)
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Fig. 3 Porosity profiles along the thickness direc-

tion at different temperatures for 264h infiltration
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Fig. 4 Evolution of global porosity with infiltra-
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Numerical Simulation of Isothermal Chemical Vapor Infiltration

Process for Fabrication of C/SiC Composites

WEI Xi, CHENG Lai-Fei, ZHANG Li-Tong, XU Yong-Dong

(National Key Laboratory of Thermostructural Composite Materials, Northwestern Polytechnical Univer-
sity, Xi’an 710072, China)

Abstract: The multi-scale porosity model depicting infiltration induced changes of carbon fiber
preform and the mathematical model depicting ICVI process for fabrication of C/SiC composites
were developed. ' The integrated model was proposed to simulate densification behavior of C/SiC
composites. The correspondences of calculation results and the experimental data indicate that the
model is reasonable and feasible to characterize ICVI process of C/SiC composites. The calculated
results, such as distribution of local porosity, uniformity of densification and evolution of global
porosity during infiltration process, lay foundation of further research and optimization of ICVI

process for fabrication of C/SiC composites.

Key words C/SiC composites; isothermal chemical vapor infiltration; numerical simulation;

multi-scale porosity model



