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ABSTRACT: The work aims to establish a method based on accelerated heat reduction test to predict the safe storage life of 2/1
camphor propellant by heat reduction curve and Berthelot equation. Firstly, the accelerated heat reduction tests of 2/1 camphor
propellant were carried out at 85 'C, 95 °C, 105 C and 115 C respectively, and the heat reduction data of the samples at dif-
ferent temperature for different acceleration time were obtained. Then, based on the heat reduction curve, the delay period of 2/1
camphor propellant at each temperature was obtained. Finally, the safe storage life prediction model of 2/1 camphor propellant
was obtained by fitting the half-lag period at each temperature according to the Bethelot equation. According to its safe storage
life prediction model, the safe storage life of 2/1 camphor propellant at 30 ‘C was about 50.9 years. The prediction results are
close to the literature values, which verifies the effectiveness of the method proposed and the test time is reduced by nearly half
compared with that in the literature. The method can provide a feasible technical way for the safe storage life prediction of 2/1

camphor propellant or other propellants.
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Tab.1 Composition and proportion of 2/1 camphor propellant
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Fig.1 Schematic diagram of delay period
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Tab.2 Sampling time of 2/1 camphor propellant for
accelerated heat reduction test at different temperature
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Fig.3 Sample plots of each sampling time at different temperature
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Tab.3 Cumulative decrement fraction table of 2/1 camphor
propellant at different temperature for different sampling time
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Fig.4 Comparison of sample heat loss-heating time
curves at different temperature
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Tab.4 The delay time and half delay time of 2/1 camphor
propellant at different temperatures
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Fig.5 Graph results of curve fitting and determination of thermal decomposition delay period at different temperature
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Tab.5 Comparison between proposed method and literature results
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