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ABSTRACT: In order to obtain the storage life of lead styphnate (N-LTNR) under different high temperature conditions, a
storage life prediction model based on the apparent activation energy of N-LTNR and a constant temperature accelerated per-
formance degradation test is established. With the thermal weight loss as the performance degradation parameter of N-LTNR,
the thermal weight loss performance degradation test data of N-LTNR at a constant acceleration temperature are obtained by

using the constant temperature acceleration test method, and the performance degradation curve of N-LTNR at this temperature
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is obtained by using the linear regression method. The storage life of N-LTNR at this constant acceleration temperature is de-

termined by combining the thermal weight loss failure threshold. Based on the thermal decomposition activation energy of

N-LTNR, the storage life prediction model of N-LTNR at high temperature is established. The model is used to predict the stor-
age life of a bulk N-LTNR under different high temperature conditions. It is determined that the stability of the N-LTNR agent
changed significantly at 180 C. Under the condition of 10% weight loss failure threshold, the life at 180 ‘C was 6.4 days. The

storage life is 86 days at 150 C. The results show that the model can be used to predict the storage life of N-LTNR under high

temperature environment, which provides a basis for the use of aerospace explosive devices.
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Tab.1 Thermal weight loss percentage of N-LTNR after high
temperature storage test

I3 ) /d FRBR EHR A%
1 5.07
2 5.99
4 8.50
5 13.18
8 18.15
10 29.10
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Tab.2 Thermal weight loss percentage of accelerated
decomposition of N-LTNR after high temperature storage test
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Fig.1 Microscopic magnification photographs of N-LTNR crystal particles at 180 'C for different time compared with room
temperature (100 times): a) normal atmospheric temperature; b) 180 'C, 2 d; ¢) 180 'C,5d; d) 180 'C, 10d
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Fig.2 Schematic diagram of three performance degradation
curves
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Tab.3 Correlation coefficient comparison of three
performance degradation models
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Fig.3 Exponential performance degradation curve and storage
life of accelerated decomposition linearization of N-LTNR at
constant temperature (180 C)
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Fig.4 Life prediction results of N-LTNR under different high
temperature conditions
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