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Thermomechanical Behavior of Porous Carbon/Phenolic Composites

in Pyrolysis Environments
Sung Jun Kim* Su Yeon Han* and Eui Sup Shin**

ABSTRACT

The thermoelastic behavior of the porous carbon/phenolic composites is studied
using the thermomechanical response model of chemically decomposing composites.
The model includes thermal dependence of the porous composites, porosity in the
pyrolysis process, pore pressure due to decomposing gases, and shrinkage. The
poroelastic coefficients are calculated based on representative volume element model
and finite element analysis. The internal stress distribution caused by pores and pore
pressure, and the overall deformation are verified. The effects of the poroelastic
coefficients on the thermoelastic behavior are examined through numerical experiments.
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Fig. 1. Schematic of thermoelastic behavior
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Table 1. Material constants for pyrolysis model

Material rth Reactions

constant r=1 =2 r=3 rF=4
M 3 6.2 6.5 33
Wory 0.015 0.095 0.590
Wi 0.000 0.000 0.290 0.190
Eyy (J/mol) 88764.4 117236.0 211443.5 272155.0
Aoy (1/5) 1.207305 4.05750 3.85777 5.583611
S, 10" x10° x10" x10"
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Table 2. Mechanical and thermal properties

Property Value
1.793%10" (6 < 450)

E, (Pa) —1413x10°6 + 8.150x10" (450 < @ < 533)
6.205%10" (533 < 6)
2.023x10" (6 < 450)

& 15 fz.ozzxm:a + mmxl?“ (450 < 6 < 533)

3 ~9315x10°0 + 8412x10 (533 < @ < 755)
1.379x10° (755 < @)
0.295 (6 < 450)

Vs —0.003430 + 1.83819 (450 < @ < 533)
0.01 (533 < 6)

Y 02

6, (1K)  0.000006

£, (/K)  0.000012
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