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Study on Material and Processing Technology for Reusable Liquid Rocket Engine

YAO Caogen ZHANG Dahai LYU Hongjun DENG Taiqing

(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

LIU Fengjuan

Abstract  Materials and processing technologies for reusable liquid rocket engine are systematically reviewed
in this paper. Some key components such as thrust chamber, turbopump, and nozzle, etc. used in hydrogen—oxygen
rocket engine, liquid oxygen—kerosene rocket engine and liquid oxygen—methane engine are respectively expounded
about the material selection and forming process. According to the performance requirement and structure character
of different liquid rocket engine, the latest development trend of key material and processing is speculated. Compared

with domestic research situation of material and processing on reusable liquid rocket engine, some development

thought about subsequent material and processing technology is proposed.
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Fig. 1 SSME rocket engine outline structure and exploded schematic diagram of each component
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Fig. 3 Schematic structure diagram of main combustion chamber and the real product
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Fig. 4 Schematic structure diagram of rocket extension nozzle
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Tab.1 The malfunction caused by misapplication of materials technology and key points for improvement in the

development process of SSME rocket engine
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Tab.2 Performance comparison of materials of oxygen—free copper,zirconium copper and copper silver zirconium alloys
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Tab.5 The interconnection technique projects of inner and outer walls of main combustion chambers for foreign typical
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Tab.7 Chemical composition analysis of Incoloy 903 alloy %(w)
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Fig. 8 Typical tensile properties of Incoloy 903 alloy
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Fig.9 Comparison of key materials used in domestic and foreign liquid rocket engines
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