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Abstract The application of additive manufacturing ( AM) technology in liquid rocket engine is increas-
ingly extensive and deep. At the design level of the engine, it has undergone three design concept stages:
from the initial “in-situ manufacturing substitution” to the “manufacturing-driven design”, and then to
“design-led manufacturing”. The innovative design methods and criteria of liquid rocket engine for AM
are summarized, including structural optimization design technology, structural and functional integration
design technology, complex component integration technology and process constraints and material per-
formance design technology based on AM. Taking some typical thermal and bearing components as exam-

ples, such as the gas generator injector, heat exchanger and so on, which are widely used in engine, the
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specific innovative design ideas of the product after combining AM are introduced. The innovative design

methods and development directions of liquid rocket engine by AM are summarized and discussed.

Key words liquid rocket engine; additive manufacturing ; integrated innovative design; combined struc-

tural and functional performance; lightweight
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Fig.1 Manufacturing process of PBF technology
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Fig.2 Manufacturing process of DED technology
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Fig.3 Comparison of the thrust chamber head in

RS25 engine manufactured by PBF technology
and DED technology
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Fig.4 In-situ manufacturing substitution
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Fig.5 Manufacturing driven design
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Fig.6 Design leading manufacturing
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Fig.7 Concept of dimension optimization, shape

optimization and topology optimization
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Fig.8 Optimization schemes of different nozzle regulator
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Fig.9 Multi-level structure optimization

design of aircraft rudder surface
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Fig.10 Integrated design concept of structures

and functions
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Fig.22 Topology optimization process of gimbal ring
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Fig.23 Mesh smoothing process
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Fig.24 Stress and displacement distribution of gimbal

ring lightweight scheme
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Fig.25 3D printing model and specimen
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Fig.26 3D printing gimbal ring test check
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Tab.3 Comparison of heat transfer performance between different cells
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Fig.27 Verification of printing process for high

compact heat exchanger unit

P 28 S B0 046 4 R, 2D
PAIEHIIAE 650 KW BRI 135w/’ B IR
B R 5K, LA R R 2 R 1 S 208 5
O

A

E28 #MARLENTEE

Fig.28 Structure of heat exchanger
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