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Combustion instability at end of burning-in a solid rocket motor

SU Wan-xing', LI Shi-peng', ZHANG Qiao’, ZHAO Yan-dong',
YE Qing-qing' . (WANG Ning-fei'
(1+~School~ef Aerospace Enginéeering,
Beijing Institute of“Technology,. Beijing 100081, China;

2, Institute of Manned Space System Engineering,
China Academy of Space Technology, Beijing 100094, China)

Abstract ;'\ Based on a solid rocket motor (SRM), numerical simulation with linear pre-
diction was carried out to\study-the pressure oscillation at the end of burning. Acoustic
modes and natural acoustic frequencies of combustor chamber were obtained by finite element
analysis (EEA) method. The results indicate that the first and second axial acoustic fre-
quencies first decrease and then increase with the regression of the burning surface. The
flow-field and pressure oscillation characteristics of the combustor were analyzed via large ed-
dy simulation (LES) method. The oscillation frequency was well consistent with the experi-
mental value, confirming that the SRM presented fundamental acoustic combustion instabili-
ty. Then the damping effect of the motor was analyzed. It shows that the total damping
continuously decrease with the regression of the burning surface. Finally, the pressure os-
cillation mechanism at the end of burning was explained via linear combustion instability the-
ory. The decrease of the throat-to-port area ratio is a key factor that makes the SRM turn

from linear stable state to linear unstable state.

Key words: solid rocket motor; combustion instability; pressure oscillation;

acoustic mode analysis; damping effect
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