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Research progress of composites nozzle extension for

liquid rocket engine
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Abstract ; The nozzle extension section is an important component of the liquid rocket engine , which
directly relates to the specific impulse performance of engine in vacuum and its weight characteristics. In
recent years,with the rapid development of composites, it has been more and more widely used in the noz-
zle extension section of liquid rocket engine due to their advantages of heat resistance, thermal shock re-
sistance , fatigue resistance, anti-oxidation corrosion and low density, etc. Only in the second half of 2018,
there were 10 kN composite engine with high chamber pressure to complete a missile weapon flight and
5 000 N composite nozzle extension engine to complete the upper stage flight of YZ-3. According to the
related domestic and foreign literature ,the research and application status of composites nozzle extension
for liquid rocket engine are summarized systematically. The one-dimensional winding, three-dimensional
braiding , three-dimensional needle-punching and its gas-phase and liquid-phase composite densification
technologies are reviewed for the composite nozzle extension preform. In addition , the main gaps for China

is analyzed and some suggestions are put forward for the further development.
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Fig.5 Aestus engine with C/SiC composite nozzle

extension and its vacuum hot-firing test
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extension during the altitude hot-firing test
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Fig. 11 High chamber pressure 10 kN engine with C/SiC
composite nozzle extension during (a) the mecha-

nical test and (b) altitude hot-firing test
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Fig. 12 Simulation process of winding molding and

product of C/SiC composite nozzle extension
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Fig. 13 Winding process and 2 400 N C/SiC composite

nozzle extension
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