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ABSTRACT: The work aims to obtain the failure modes and storage performance of weakly sealed pyrotech-
nics under temperature and humidity environments. The accelerated life tests for two types of weakly sealed
pyrotechnics under temperature and humidity environments were designed, and visual inspection, performance
testing, and failure mode analysis were conducted on the pyrotechnics after accelerated storage. The main
failure modes of damp proof paint sealed pyrotechnics such as ignition heads were prolonged action time and
insufficient ignition ability. The main failure mechanisms were oxidation of pins, deliquescence of the agent,
and oxidation of the reducing agent in the agent. The failure mode of silk pad and adhesive sealed pyrotech-
nics such as flame detonators, under temperature and humidity stress mainly resulted in a decrease in output
capacity. The failure mechanism was mainly due to the chemical reaction of carboxylic lead with water. The
storage characteristics of weakly sealed pyrotechnics are closely related to their own sealing and charging
characteristics under temperature and humidity environments. Their failure rate depends on their own sealing
and the hygroscopicity and stability of the main charging agent.
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Tab.1 Storage scheme under temperature and temperature-humidity conditions
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Fig.1 Appearance of pins after 90 ‘C and 71 ‘C, 95%RH storage
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Fig.3 Appearance and element percentage of bridge wire after 18.5 days storage under temperature
and humidity environments: a) appearance; b) atom fraction
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Fig.4 Component analysis result of magnesium powder before storage
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Fig.5 Component analysis result of magnesium powder after 90 ‘C storage
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Fig.6 Component analysis result of magnesium powder after 71 ‘C-95%RH storage for 18.5 days
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Fig.7 Analysis results of LTNR in flame detonators stored at 71 'C and 95%RH for 56 days: a) infrared spectra; b) XRD spectra
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Fig.8 Analysis results of CMC-PbNG6 in flame detonators stored at 71 'C and 95%RH for 56 days:
a) infrared spectra; b) XRD spectra
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a) infrared spectra; b) XRD spectra
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