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Research on Type Synthesis of the Launch Vehicle
Engine Nozzle Morphing Mechanism

MA Hongpeng, WU Huigiang, ZHANG Hongjian, CAO Xiwei, JIANG Liangliang, YUE Chen

(Beijing Institute of Astronautical Systems Engineering. Beijing 100076, China)

Abstract: In order to shorten the length of the rocket body effectively, increase the nozzle expan-
sion ratio, and improve the specific impulse of the engine, a type synthesis analysis of the nozzle
morphing mechanism of the launch vehicle engine is carried out in this paper. Firstly, the develop-
ment history of nozzle morphing mechanism at home and abroad is analyzed, then the typical ap-
plication of nozzle morphing mechanism is summarized systematically, the scheme of typical nozzle
morphing mechanism is analyzed, and its composition principle and functional design
characteristics are studied. Finally, the configuration scheme and design method of mechanism are
given based on the mechanism topology analysis method. In this paper, motion principle and
design characteristics of each configuration scheme of nozzle morphing mechanism at home and a-
broad are given, and comprehensive analysis and evaluation of each scheme are made, Technical
development suggestion of nozzle morphing mechanism is put forward, which can provide support
for the design of rocket engine morphing mechanism.
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Tab. 1 Typical application of nozzle morphing mechanisms aboard
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