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Research progress on the forming process of composite rocket nozzle preforms
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710100, China; 3. State Key Laboratory of Light Superalloys ( Wuhan University of Technology) , Wuhan 430070, China;
4. School of Automotive Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: As a core component of rocket and missile engines, the forming process of composite nozzle preforms
directly determines the performance and reliability of the final product. The design flexibility of composite materials
has resulted in numerous forming techniques for rocket nozzle preforms, but a systematic summary is still lacking.
This work reviews three typical forming processes (1D winding, 3D needling, and 3D braiding) , comparing their
principles, technical features, and key factors affecting preform quality. The advantages and limitations of different
processes are discussed in depth, the types of components suitable for each process are clarified, and we offer a
brief outlook on future development in composite nozzle preform manufacturing. This study provides a
comprehensive reference for selecting suitable forming processes for composite rocket nozzle preforms. It offers
technical support for the high-performance application of composite materials in high-end aerospace power
equipment and helps drive the upgrading and iteration of next-generation aircraft power systems.
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Fig. 1 Common forming process, advantages, and typical
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application of composite nozzle

2 BRAREGMHHTHERY T

2.1 —HEgELE

— AL PR LE Y SRR AT YR 5 A AR R A O
WAz —, B IE IR URET 45 G A kY
HE — S WL 3 20 B B Tty ol 3 T 11 0l
FIE L [l BB AR S 22 T2 A5 3 A pad iR,
LRI T 208 N T B R R4S 16 2 X i 4 i,
R A B KT RSPl R R AL A
e R 2,

Tl - \

(a) i ESH

(b) [ K HE KB

B2 EERFEIE/RM

Fig.2 Finished products of winding forming process
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