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Research of damage mitigating control of thrust
chamber based on fuzzy logic reasoning for
liquid propellant rocket engine
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Defense Technology, Changsha 4100733

Abstract = Based on the model of liquid rocket engine dynamic, the model of the coolant channel
ligament and damage model of material, fuzzy-logic controller is designed. Thus, al the models make
up of the integer-fuzzy-logic damage control system. The smulations of the damage distribution of
the stained coolant channel are shown after the engine works 100s. The damage distribution and
growth are studied.
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" Fig.l1 Schematic of damege mitigating control system
based on fuzzy-reasoning
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Fig.2 Fuzzy-reasoning system
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Fig.5 Schematic of coolant channe ligament Fig.7 Damage distribution of ligament without

damage-mitigating controller
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Fig.6 Damage distribution of ligament with 8
damage-mitigating controller Fig.8 Damagedistribution of ligament with
damage-mitigating controller
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Fig9 Damagedistribution of ligament without

(1)

R (<109

4
3
2
1t
0
-1t
262 04 06 0%
W E
9

damage-mitigating controller

100s

100s

(1

(2]

(3]

(4]

(5]

(6]

13

100s -

Asok Ray, Min-Kuang Wu, et a. Damage-mitigating
control of mechanical systems: Part |1-formulation of an
optional policy and simulation [J]. Journal of Dynamic
Systems, Measurement, and Control. VVol.116 September,
1994.

Xiaowen Dai, Asok Ray. Life prediction of the thrust
chamber wall of areusable rocket engine [J]. Journal of
Propulson and Power Vol.11, No.6 November-
December, 1995.

[J . » 2003.24(6) 484~-487 .

Michael Holms, Asok Ray. Fuzzy damage mitigating of
mechanica structures [C]. Conference on Decision &
Control. San Diego, California, USA, December, 1997.
Porowski JS, O’ Donndl W J, Badlani M L, Kasraie B.
Simplified design and life prediction of rocket thrust
chambers [J]. Journal of Spacecraft 1985. Vol.22,
March-April, pp. 181-187.

M] . : » 2002.



