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Recent development of radiation cooling body

materials for liquid rocket engines
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2. Academy of Aerospace Propulsion Technology, Xi’an 710100, China)

Abstract Radiation cooling is the most commonly used cooling method for the upper stage and space
liquid rocket engine thrust chamber body, it has also been applied in several high thrust and high-per-
formance second stage rocket engine nozzle recently. The high temperature resistance and density of radia-
tion cooling body materials directly affect the specific impulse, thrust weight ratio and reliability of liquid
rocket engine. By searching domestic and overseas literatures, researches and applications of titanium al-
loy, superalloy, refractory metal and C fiber composite in radiant cooling body of liquid rocket engines
were reviewed. Combined with the working conditions of combustion chamber and nozzle of liquid rocket
engines, the characteristics of different materials were analyzed. To study the development needs of high
performance, high reliability and low cost liquid rocket engines in the future, an overview of the Ir/Re/
C-C composites materials, low density niobium alloy and 3D printing refractory alloy that have gradually
developed in recent years was carried out.
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Fig.1 Main engine of Apollo spacecraft service module

and its titanium alloy nozzle rear section
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Fig.4 Lunar module descent engine of Apollo spacecraft and its nozzle after Lunar landing of Apollo 12 and 15
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