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ABSTRACT: To explore the performance variations of the conical-column—groove propellant
used in the solid rocket motor (SRM) during the transient ignition process, the numerical simula-
tion of the ignition of the SRM with conical-column—groove propellant was conducted. Taking
PCs—-1 SRM as the subject, the mass addition combustion of the SRM was simulated by grain
sidewall refuelling technique. Thereby, characteristics of the internal flow field of the SRM and
pressure variations of the SRM along with time were obtained. Results showed that the pressure
oscillation occurs at the head of the column and the amplitude exceeds 5% over the average pres—

sure. In this phase, the combustion of the grain is turbulent combustion. Along with the combus—
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tion, the base of the conical and the head of the column are ignited simultaneously, while the

pressure in the combustor increases rapidly because of the distributed combustion. The combus—

tion of the grain is stable combustion. At initial ignition stage, the internal pressure of the com-

bustor is relatively high and the kinetic energy of the gas generated by the ignitor is not adequate

to make the gas through the plug cap. Consequently, the backflow occurs in the combustor,

which intensifies the pressure oscillation within the combustor, impedes the expansion of the pro—

pellant column combustion surface, and delays ignition.

KEYWORDS: solid rocket motor; sidewall refuelling; conical-column—groove; ignition simula—

tion
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with closed plug cap
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