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Fig. 2 Scheme of motor control electronics
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Fig. 4 Motor control electronics
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Fig. 6 Images of structural simulation analysis
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A Self-locking Electro-mechanical Actuation System for
Liquid-Propellant Rocket Engine

JIANG Yang, LAN Tian, ZHENG Qijia, WANG Zhihui, ZHAO Yingxin

(Beijing Institute of Precision Mechatronics and Controls, Beijing 100076, China)

Abstract: A self-locking electromechanical actuation system to gimbal a high thrust liquid rocket engine is put forward to meet
the demands of the batch production and the triplex horizontal preparation for an agile launching of China’s new generation launch
vehicles. A self-locking module is designed, a tandem compact electro-mechanical actuator and a control algorithm to suppress
structural resonance are adopted. Ground experiments are carried out. It is shown that, the requirements of a long term horizontal
transportation, a horizontal testing to tolerate the engine gravity effect, the control of the low frequency resonance of a liquid engine,
and easiness for batch production, shall all be satisfied, laying a good foundation to facilitate the development of the next generation
medium-sized launch vehicle in China.

Keywords: LM-8; electro-mechanical actuator; self-locking; resonance suppression

Highlights:

e Linear self-locking electro-mechanical actuations are adopted.

e Be competent for a long term horizontal transportation and testing to tolerate the engine gravity effect, the locking force can

reach 10744N.

e A control algorithm to suppress structural resonance is adopted, and the control of the low frequency resonance of a liquid engine

is realized effectively.

e The kilowatt level electro-mechanical actuation is first used in liquid-propellant rocket.

[iE%EE: Rz, EXFR: K]
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