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Feasibility Study of Helium Mass Spectrometry for Gross-leak Testing of Initiating Explosive Device
GAO Xiao-ling, CAO Jian-qiang, LV Jiang, YANG Qi, PEI Gai-xia, XUE Xiao-lan
(Xi’an Qinghua Company of Northern Special Energy Group Co. Ltd., Xi’an, 710025)

Abstract: According to the non-free volumetric structure of initiating explosive device, the feasibility of using helium mass

spectrum leak testing to detect the gross-leak of the initiating explosive device in the leakproofness test was explored. Through the

analysis of the mechanism that the fine-leak detection cannot replace the gross-leak detection in the helium mass spectrum leak

testing, the multi-period waiting time and multiple helium mass spectrometry testing verification for different kinds of initiating

explosive device, thermal battery and materials were carried out. The results show that, because it is a non-free volume inside the

initiating explosive device, helium gas diffuses into the explosive powders through a gross leak hole and then diffuses and holds in

them. When testing under the negative pressure, the helium gas releases again from the explosive powders at a relatively slower

rate rather than dissipation rapidly. Therefore, it is feasible to use the helium mass spectrum leak test method to detect the

gross-leak of the initiating explosive device, so as to avoid the external pollution caused by the gross-leak test and save the test

time.
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