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(a) The specific process of 3D printing, (b—d)Real samples of solid propellant grains, (c)Surface structure observed by
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pellant strands (top view) and burning rate values
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Fig.14 Various views of an exemplary solid propellant grain
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(a) 3D printing process, (b—c)CAD models, (d=h)3D printed composite propellant grains, (i)3D printed porous pro-
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3D Printing Technology in the Manufacturing of Solid Propellant Grain: A review of Applications and

Prospects

SONG Shi-xiong', REN Quan-bin'’, WANG Jia-wei’, PANG Ai-min*, TANG Min’
(1. School of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China; 2. Academey of Aerospace Solid Propulsion Technology, Xi'an
710025, Chinas 3. The Institute of Xi'an Aerospace Solid Propulsion Technology s Xi'an 710025, China)

Abstract: 3D printing technology has the characteristics of customization, mold free, and flexibility, which can provide an effec-
tive approach for the shaping of special structure solid propellant grains in multi-thrust or multi -pulse solid rocket motors. At
present, research on 3D printing of solid propellant grain has been conducted both domestically and internationally. This article
focuses on the application of typical 3D printing processes such as binder jetting, photopolymerization curing, and material ex-
trusion in the formation of heterogeneous solid propellant grains with contained complex structures, gradients, and multi materi-
al integration. It summarizes the key issues that exist in the 3D printing of these three types of solid propellant grains. The future
research directions were prospected, and it was emphasized that the future manufacturing of heterogeneous solid propellant
grains should focus on low sensitivity specialized solid propellant slurries, printing equipment for large grain forming, and insula-
tion coating printing technology.
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