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Safety Storage Life Estimation of a Double Base Propellant under Typical Humidity
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[ ABSTRACT] During the assembly process of ammunition, humidity should be controlled to avoid electrostatic
hazards. In order to ensure the accuracy of safe storage life estimation of explosives, humidity conditions should be added in
the accelerated aging test. Taking a double base gun propellants as the research object, and using the upper limit of the
humidity (relative humidity 75% ) in the charging workshop as the aging humidity condition, failure mode and estimated
storage life of the samples were investigated under humidity packaging and drying conditions. The results show that, under
the two test conditions, mechanical sensitivity and thermal decomposition temperature of the samples have no significant
changes. Initial burning rate increases with the aging time, but the maximum pressure reached does not change. Content of
stabilizer decreases significantly with the increase of aging time. Taking 50% consumption of the stabilizer as the failure
criterion, the safe storage life of the double base gun propellant is 9.7 a and 11. 4 a respectively under the packaging condi-
tions of 30 °C, 75% humidity and drying. It shows that the micro-humidity environment in the shell has a significant effect
on the safe storage life of the propellants.
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Tab. 1

Impact sensitivity of the propellant under

different charging conditions cm
AL E/d 71 C 75% JRIEERE 71 C BREG TR
0 57.9 57.9
10 57.4 56.8
20 56.3 57.1
30 57.2 56.7
60 55.7 56.2
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Tab.2 Friction sensitivity of the propellant under

different charging conditions %
BT/ A 71 °C 75% WIEEHE 71 C BT
0 16 16
10 18 12
20 20 12
30 16 20
60 14 16
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Tab.3 Thermal decomposition characteristic
parameters of the propellant under different

aging conditions
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Fig. 1  p-t curves of the propellant under

different aging conditions
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different aging conditions
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Tab.4 Mass fraction of stabilizer under

different charging conditionss %
ZAnfEl/d 71 °C 75% MR 71 C A TR
0 100 100
10 79.31 81.68
20 55.76 58.28
30 31.93 35.88
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Fig.3 Curves of mass fraction of stabilizer
changing with aging time
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Tab 5 Safe storage life of the propellant

under different aging temperatures
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