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ABSTRACT: The work aims to establish a temperature and humidity two-factor accelerated life test method to obtain the tem-
perature and humidity acceleration coefficient of pyrotechnics. By designing the accelerated life test of three kinds of pyrotech-
nics under different temperature and humidity acceleration conditions, regular sampling for performance test, the temperature
and humidity acceleration coefficient and humidity term reaction rate constant of the three fire products are calculated based on
the obtained performance data and selected temperature and humidity acceleration model, and the formula of the temperature
and humidity acceleration model was determined. The temperature and humidity acceleration coefficient and humidity term
model parameters of three kinds of pyrotechnics were obtained, and the temperature and humidity two-factor accelerated life test
method of pyrotechnics was preliminarily established, and the next research direction was prospected. The established two- fac-
tor accelerated life test method of temperature and humidity of pyrotechnics can be extrapolated from the high-temperature and
high-humidity accelerated test time to the storage time of normal temperature and humidity, which is suitable for the life predic-
tion of pyrotechnics with poor sealing or sealing failure and high storage environment humidity.
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Tab.1 Packaging structure and failure judgement basis of pyrotechnics for accelerated life test
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Tab.2 Test result of an electric ignition head after
acceleration at 71 C, 95%RH

¥ AP R et
1 4 8 0
2 7 7 1
3 11 8 3
4 14.5 8 3
5 16 8 3
6 18.5 32 28
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Tab.3 Test result of an electric ignition head after
acceleration at 71 C, 85%RH

¥ AP R R
1 9 6 0
2 14.5 6 0
3 16.5 8 0
4 19 8 0
5 20 8 0
6 21 8 2
7 21.5 32 32
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Tab.4 Test result of a primer after acceleration
at 71 C, 95%RH
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Tab.5 Test result of a primer after acceleration
at 71 'C, 85%RH
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Tab.6 Test result of a flame detonator after acceleration

at 71 'C, 95%RH
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Tab.7 Test result of a flame detonator after acceleration

at 71 'C, 85%RH
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30.5 8 0
60.5 8 0
90 8 0
120 8 0
150 8 2
196 8 5
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Tab.8 Calculation results of acceleration coefficient and reaction rate constant of humidity term
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Weibull 437 1.290 2.294 1.485 3.555 1.290 2.294
Lognormal 43 fii 1.442 3.294 1.622 4.349 1.345 2.665
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Tab.9 Acceleration coefficient selection result
of acceleration model
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