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Study on reliability of stainless steel tube for
self-pressurization oxygen tank of launch vehicle
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(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract: The reliability of self-pressurization stainless steel tube connecting with rocket oxygen
tank was analyzed and tested. The result of theory analysis indicates that the redundant elements
(metal powder) existing in the tube system is the main factor to affect the system reliability. A safety
testing system was designed and manufactured, in which the oxygen flow temperature at the inlet was
raised to 380~410 K by heat exchange with hot water, and the oxygen flow pressure at the inlet was
1 MPa. Powders of the redundant element are 5 kinds of metal material which is commonly used in
rocket propulsion system. The diameter of the powders is about 10~500 wm. Two 400 s doped tests
of high-temperature oxygen flow were conducted. The result indicates that the stainless
self-pressurization tube can satisfy its working environment, and that the high-temperature oxygen
flow with some metal powders can not cause burning or blast accident. In addition, the test also
demonstrates that the high-temperature oxygen flow can be obtained safely by heat water exchange,
which can be used for reference for other similar systems.
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and pass-fail method binomial distribution
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