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Research progress on system oscillation and stability of

liquid rocket engine
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Abstract: In view of two kinds of important oscillations related to the valve and the combustion
component in liquid rocket engine, the research progress of the oscillation phenomenon, oscillation mode
and stability of the engine system was expounded. The results showed that the oscillations related to the
valve were mainly manifested as the instability of the valve itself and the coupling instability of the
pipeline system. With focus put on sensitive parameter analysis, there existed difficulty in obtaining
critical stability parameters and identifying oscillation frequency of self-excited oscillation. The
oscillations related to the combustion component included three modes: combustion instability coupled
with the feed system, combustion instability coupled with the injection, and instability in the combustion
process itself. The research on the flow-type stability mechanism was relatively mature, but there was a
relative lack of accurate modeling of the intrinsic stability mechanism. The further exploration of the time-
delay model and the improvement of the combustion process will be the focus and difficulty of future

system instability oscillation research.
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Fig. 3 Block diagram of valve self-oscillation
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