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A Study on the Combustion Response Function of the Solid-Propellant
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ABSTRACT

The combustion instability of a rocket motor can be predicted by the linear stability analysis.
The most important input data in this analysis is the combustion response function of the solid
propellant. In many cases, it is very difficult to measure the function. But, in that case, the
combustion response function can be theoretically evaluated by properties of the propellant. In
this study, the theoretical values were compared with measured values by T-bumner. Data are
relatively so well agreed that theoretical values are enough to be used in linear stability anal-
ysis of the rocket motor using a newly developed propellant.
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Table 1 Physical and thermodynamic properties of solid propellant
Propellant E Cp,gas ) . Cp,propelant k azc T; Or
(J/mol) (cal/gK) (g/cm’) (cal/gK) (cal/emsK) | (cm/s) (K) (cal/g)
001 153367 06327 0.332 171 0.00072 0.00127 2973 1376
002 118449 06718 0.239 172 0.00079 0.00192 2972 1360
003 195471 0.6759 0.275 171 0.00072 0.00153 3089 1163
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Fig. 1 Combustion response function of propellant 001
(A=20.0, B=0.905)
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Fig. 3 Combustion response function of propellant 003
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