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Research of damage-mitigating control for startup
process of liquid-propellant rocket engines

Wei Pengfei, Wu Jianjun, Chen Qizhi
(Ingt. of Aerospace and Materid Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A goa of this paper is that evolution of the critical component fault is controlled so
that the reliability and security of the liquid propellant rocket engine (LRE) are improved. The
tradeoff between the dynamic performance and the critical component damage is considered to
implement the damage mitigating control (DMC). This paper presents an open loop control structure
to reduce damage of the critical components of the LRE. The related modelsin the DMC for LREs are
analyzed. To select a suitable control input sequence, the DMC law is analyzed and synthesized.
During the startup process of a certain kind of LRE, the two cases which adopt the DMC are
simulated. Results indicate that substantial decrease in the damage of critical system components can
be achieved by insignificant loss of the system dynamic performance.
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Fig.1 Structura framework of an open-loop damage-mitigating control
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Fig.2 Flow chart of DMC law analysis and
synthesisfor LRE
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Fig.3 Simulation results of optimal selection for control inputs during the startup process
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Tab.2 Results of performance specification and blade damage of DMC for LRE during startup process
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Fig.4B Combustor pressure
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