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ABSTRACT

In this paper, the numerical analysis for heat conduction of silica/phenolic composite material, used
for solid rocket nozzle liners or insulators, is conducted. A 1-dimensional finite difference method for
the analysis of silica/phenolic during the firing of a solid rocket motor is used to calculate heat
conduction, considering surface ablation and thermal decomposition. The boundary condition at the
nozzle wall, considering the convective heat transfer, is obtained via integration equations. The
numerical results of the surface ablation and char depth are compared with the results of a TPEM-10

test motor, finding that the result of calculation agrees with the thermal response of the test motor.
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Fig. 1 Thermal response of silica/phenolic
composite material.
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Table 1. Dimension and performance about
TPEM-10.
Specification | T T TrTrTmrTmrTmr T
Nozzle Internal Motor Fig. 5 Hgsults of thermal response of
Throat Diameter of Diameter silica/phenolic.
Diameter Nozzle Exit x Length
(mm) (mm) (mm) Table 2. Mole fraction of oxidizing species of
combustion gas at chamber and mass
© 234 7.0 274.6x485.5 fraction of aluminum.
Internal Ballistics
N N Burm Mole fraction of Oxidizing
PrTsiing T‘:rljfte l%frr;i:g Species(Nozzle Throat) Aluminum(wt. %)
(psia) (Ibf) (sec) H>O CO,
263 260 19 38.2 9.6 2.0
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