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ABSTRACT

This paper investigated the method to predict a thermal response of internal insulation in a
solid rocket motor considering both thermal decomposition and ablation. Changes in properties
due to the thermal decomposition, swelling of char layer and movement of decomposition gases
inside the material were considered during a modeling. And radiative/convective heat flux from
the exhaust gas were applied as boundary conditions, while the chemical ablation of the material
surface is modeled with algebraic equations. Test SRM with thermocouples was solved for a
validation purpose. The results showed that predicted temperatures have identical trends and
values compared to the experimental values. And an error of predicted thermal destruction depth

was around 0.1 mm.
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Fig. 2 Geometry and key component of test motor for
validation.
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Fig. 3 Pressure curve for test duration.
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Fig. 4 Time change of predicted surface termperature,
radiative and convective heat flux.
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