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Research on Non-metallic Composite Guidance of Cryogenic Exhaust Valves

GUO Haixin, WANG Yu, WU Lifu, LOU Shaohua, CHEN Huimin
(Beijing Aerospace Ares Technology Co., Ltd., Beijing, 100076)

Abstract: The cryogenic exhaust valve is a key component of the liquid rocket propulsion system, and the main failure mode is
the stuck guide. To improve its action reliability, a "metal-nonmetal" composite guiding structure is proposed. The non-metal hot
pressing forming process is studied, and the theoretical calculation and simulation analysis of the guiding clearance variation under
low temperature are carried out. An experimental system is built to verify the reliability of the forming process of the composite
guiding structure and the rationality of the clearance calculation. The research results show that the nonmetal composite guiding

structure of the cryogenic exhaust valve can adapt to the low temperature operating conditions, and has higher action reliability and

tolerance to contaminants.
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Fig.1 Structure schematic of exhaust valve
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Fig.2 Abrasion of exhaust valve metal-metal guiding
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Tab.l Calculation results of exhaust valve compound guiding

clearance
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Fig.8 Finite element model of composite guiding pair
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