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ABSTRACT: In order to obtain the accurate extrapolation formula of temperature and humidity acceleration coefficient, the
temperature and humidity acceleration model suitable for Initiators & Pyrotechnics and the calculation program of acceleration
coefficient are studied. Through the analysis of the applicability of various two-factor acceleration models used at home and
abroad, the temperature and humidity acceleration models applicable to the pyrotechnics are determined. The free and
open-source statistical analysis software-R software is used to develop two temperature and humidity accelerated aging algo-
rithms by a single set of data fitting and multiple sets of data fitting to test data obtained from an ignition head under two condi-
tions of temperature and humidity acceleration by accelerated testing, and the accuracy of life extrapolation under three life dis-
tributions of the two algorithms is compared and analyzed. The Peck model is determined to be the temperature and humidity
acceleration model applicable to Initiators & Pyrotechnics, and the temperature and humidity acceleration coefficients and the
humidity term reaction rate constants corresponding to certain electric match is obtained. The temperature and humidity acceler-
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ated aging algorithm fitted to multiple sets of data is more compatible with the test data than the temperature and humidity ac-

celerated aging algorithm based on a single set of data fitting; and among the three life distributions, the calculation results of

the acceleration coefficient of the Weibull distribution are more conservative, and the life extrapolation results are more reliable.

KEY WORDS: accelerated model; data processing; temperature-humidity dual double stress; reaction rate constant; calculation

method; accelerated factor
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Tab.1 Test result of a electric match after 71 C, 95% and
71 °C, 85% acceleration

Acceleration Num Test Sample Failure
stress time/d number number
1 4 8 0
2 7 7 1
o 3 11 8 3
71 °C, 95% 4 145 8 3
5 16 8 3
6 18.5 32 28
1 9 6 0
2 14.5 6 0
3 16.5 8 0
71 °C, 85% 4 19 8 0
5 20 8 0
6 21 8 2
7 21.5 32 32
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Tab.2 Life evaluation results of three distributing under 71 °C,

95% condition for a electric match
d

60% lower  80% lower

Assumed . Point . .
distributing Evaluation evaluation confldgnce confldgnce
limit limit
Average 14.5 14.2 135
Median 13.2 12.9 12.3
Lognormal
R=0.9 7.6 7.3 6.4
R=0.99 4.9 45 3.7
Average 141 13.9 134
Weibull Median 14.1 13.9 13.3
R=0.9 8.0 7.7 6.9
R=0.99 39 3.6 3.0
Average 16.4 15.7 141
Expo- Median 11.4 109 9.7
nential R=0.9 1.7 1.6 15
R=0.99 0.16 0.16 0.14
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Tab.3 Calculation result of humidity acceleration coefficient
of aelectric match

(12)

Single group data Multi-groups data

calculation calculation

T n T n
Lognormal — — 1.44 3.294 24
Weibull — — 1.56 2.294 17
Exponential  1.852 37 5.542 35 1.85 5.542 40
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