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A Study on the Modeling of
Carbon/Carbon Composite Pyrolysis Process
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ABSTRACT

In the pyrolysis of carbon/carbon composites, several processes such as heat transfer, degrada-
tion of the matrix and pressure build-up by the decomposed gas takes place simultaneously, result-
ing in gas flow within the porous media due to the pressure gradient in the matrix. In this study,
through the modeling of heat and mass transfer as well as the change of matrix properties, a two
dimensional analysis of temperature and pressure field was performed. The validity of the model-
ing was verified by simple experiments. From the results of numerical analyses, predictions of
positions with high possibilities of mechanical defects such as delamination or damage of the
matrix due to excessively high pressures in the matrix were made.
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Fig.1. Typical Result of phenol TGA experiment. Dotted line
represents the derivative of degree of degradation

L R B A '
i Modelling LA
08 - ~  Experimental | /
o 06F .
£
o :
o L : ; A : 1
o2l - .
(o ) O B s i

2000 300 400 500 600 700

Temperature( °C)

Fig.2. Comparison of phenol degradation model and TGA data
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posite. Results of numerical simulation. Heating rate was
1¢/min and the maximum temperature was 600K



U4 5519 19982 Bveta BY AR pyrolysis 3 2] B¢ G 53
6000 sec 6000 sec 6000 sec
0.1z o
0.08

" ]

|

' - o

0.01 oot] - [ /

OO(?OD 002 004 006 008 010

CoP50 553 664 606 008 0.10

12000 sec 12000 sec

0.024,
0.01

\?
il

OOL?OO 002 004 006 008 0.10

0’0(900 002 004 005 008 010

18000 sec

18000 sec
0.10
0.08
Q.08
0.074
0.06
0.08
0.04{
003
002
0.01

0,06)

{a) & (b) Pressure

12000 sec 12000 sec

18000 sec 18000 sec

(a) « {b) Pressure

Fig.5. Distributions of degree of degradation and pressure as
functions of time inside an anisotropic carbon/phenol
composite. Results of numerical simulation. Heating rate
was 1¢/min and the maximum temperature was 600K.
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