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Research on formation mechanism of negative pressure
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Abstract: During testing process of landing propulsion system in Chang'e-3, the negative pressure
phenomenon was detected in the propellant pipeline for orbit control. Fault tree analysis method was
used to investigate the formation mechanism of the negative pressure phenomenon. Single level and
system level validation tests were conducted based on the analytical results from fault tree analysis
method. The formation mechanism of the negative pressure phenomenon was confirmed by
experiments and investigation. The phenomenon is caused by helium, which is used in the leak
hunting of Chang'e-3 propulsion system, and then stayed in the pipeline for a long time. Helium
concentration in the pipeline is far higher than the air in environment, so helium molecular diffusion
occurs with pressure drop in the system, and the negative pressure phenomenon is appeared. The
negative pressure phenomenon coincides with the mechanism and rule of the molecular diffusion

theory. It is natural phenomenon of the system and has no influence on the flight test.
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