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Determination of Thermal Decomposition Parameters for
Ablative Composite Materials

Yun Chul Kim

ABSTRACT

The thermal degradation of carbon/phenolic composite have been studied at high temperature
by using thermogravimetric (TGA). A heating rate of 5, 10, 15, 30 and 50C/min was used for
the determination of thermal decomposition parameters of composite materials at
high-temperature service. It has been shown that as the heating rates is increased, the peak
decomposition rates are occur at higher temperature. Based on results of thermogravimetric
analysis, the pyrolysis process is analyzed and physical and mathematical models for the process
are proposed. The thermal analysis also has been conducted using transient heat conduction and
the in-depth temperature distribution and the density profile were evaluated along the solid
rocket nozzle. As a future effort the thermal decomposition parameter determined in this
investigation will be used as input to thermal and mechanical analysis when subjected to solid

rocket propulsion environment.
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Phenomena



Polymer binder (‘b phase}

Fiber (‘a’ phase}

Pyrolytic residue ('p' phase)
- Fiber (1" phase)

o
5. Gas in pore {'g' phase)
|

K

-2

Fig 2. Unit cell of composite
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Table 1. Characteristic of Carbon/Phenolic
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Fig 3. TGA curve
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Fig. 4 Effect of heating rate on TGA

TGA FHozHE dojzl e A} e s 2%
A% £=7F 1000C/min Q) 7359 S 44 34 3
295 Hslaas ST (Fig 4. 2= 3
7SR, =E YA REe] WiRolA g9 2x9
hEAAM WEAY] 2= XS 4= 190 (Fg 5).
T o= UdAl FES Husld uiRelia dojd
SR AAE BE STk ¢ £ G 3 dRa o
do] 9x)= Beol) o3t ¢lZ F} vlws) B +lmm
22pa9e Uitk

Density profile at 135 sec. 1000 kimin
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Fig. 5 Density profile in CarborvPhenolic
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