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Micro Pressure Automatic Inflation Control Technology of the Helium

Leakage Detecting for the Three—stage Diaphragm Tank

HUANG Yun PANG Yang JIA Yuejie CHEN Hui SHI Zhengho

(Shanghai Spaceflight Precision Machinery Research Institute , Shanghai  201600)
Abstract A micro pressure automatic inflation system was designed to address the issue of missed detection
under atmospheric pressure for three—stage diaphragm tanks. The system achieved automatic inflation and
overpressure control in the gas and liquid chambers under micro pressure conditions, and solved the problem of
missed detection helium gas leak detection under atmospheric pressure. Comparing and analyzing the micro pressure
automatic inflation system with traditional manual inflation operation, the results show that the flow design of the
micro—pressure automatic inflation system can reduce the high—pressure helium gas to micro—pressure levels of
10 kPa, 120 kPa, the overpressure reversal of the diaphragm can be effectively avoided through the setting of the
system’s back pressure valve, the missed detection effect is significantly better than that of normal pressure helium
mass spectrometer missed detection. This research ensures the safety of the helium leak testing process for
diaphragms within the tanks, enhances the reliability of the quality of three-level diaphragm tanks, and can be

applied to subsequent micro—pressure inflation tests for other products.
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Fig. 1 The three—stage diaphragm tanks
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Fig.2  The comparison diagram of the improvement of the air

chamber inflation system
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Fig. 4 The test pressure value of the end of the gas chamber

inflation system
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Fig. 6 The test pressure value of the end of the liquid chamber

inflation system
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Fig. 7 The display value of the pressure gauge for the test fixture

Ilin the liquid chamber
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