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Abstract: The state of art and possible future development of the combustion instability in the solid rocket
motor are discussed. Several fundamental problems in theoretical, numerical and experimental studies should be
taken care of for a deep insight of the combustion instability phenomenon in solid rocket motors, a reliable predic-
tion method and an effective controlling technique, including the physical mechanism of the combustion instabili-
ty, the instability evaluation method, the characteristics of the excitation and damping factors in the motors, the
mechanisms of the triggering and the birth of limit cycle in the growing oscillation, and the controlling technique
of the instability, as well as its ground test with the equivalency relation between the ground and flight tests. At
last, the conclusions and suggestions are given, emphasising the directions and objectives for the study of the
combustion instability in solid rocket motors.
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Surface vortex-shedding

Fig.1 Vortex shedding in SRM"!
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Fig. 2 Acoustic-vortex coupling in SRM

Fig.3 Combustion instability in SRM
(non—dimensional time # = ta/L, non—dimensional pressure p =
plp, a—local speed of sound, L—characteristic length, p—mean

chamber pressure )
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Fig. 4 Vortex shedding suppressed by modifying grain
configuration

(non—dimensional coordinate £ = «/L, § = y/L)
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Fig.5 Vortex shedding with different coherent for 3D and

axial symmetric configuration """
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Fig. 6 Nonlinear combustion instability
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Fig.7 Linear and nonlinear combustion instability
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Fig. 12 Poincaré map and phase portrait of a SRM in combustion instability by phase space reconstruction!
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(a)~(c) Poincaré map, (d)~(f) reconstructed phase portrait, (g) time series

(z-the time delay for phase reconstruction, prime-the perturbed value)
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