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The Damage-mitigating and Life-extending Control for Liquid-
propellant Rocket Engine Based on Multiobjective Optimization

WEI Peng-fei WU Jian-jun LIU Hong-gang CHEN Qi-zhi
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The damage-mitigating and life-extending control DMLEC based on multiobjective optimization MOO is presented by
DMLEC policy analysis and synthesis. The progress of solving DMLEC policy by using nonlinear programming is analysed which combines
with the dynamics modelling the structural analysis of turbine blade and the damage modelling of a certain liquid-propellant rocket
engine . Then the start-up process of the LRE under the control of DMLEC is simulated. The result indicates that the damage of blade is
mitigated and the service life of LRE is extended considerably while the system performance is only debased a little .
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Tab.2 Constraints on damage rate

1 2

3
LREI{E

MR R

A
FEERRR- £ AT
L AR

R

B RE

!

RAEBILIERIR SHFFIU

Jeekikm

2x107° 5%x1077

1
Fig. 1

i ke

Flow chart of LRE DMLEC policy synthesis
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Tab.3 Results of LRE DMLEC simulation
MPa MPa rpm kg/s kg/s
18.719 2.415 37.36 55.08 18 841 305.06 117.3 1.888x 10°°
1 18.730 2.413 37.39 55.02 18 848 305.12 117.7 1.399 x 10°¢
0.059% 0.083% 0.08% 0.1% 0.038% 0.02% 0.33% 1.35
2 18.437 2.432 36.57 56.24 18 623 301.34 115.3 8.839x 1077
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Fig.2 ¢ Damage rate under DMLEC

Fig.2 d Accumulated damage under DMLEC
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