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Effect of Temperature and Humidity on Thermal Self-ignition of Propellant

ZHAN Zhi-bo, JIANG Jin-yong, CHEN Ming-hua
(Ordnance Technology Research Institute, Ordnance Engineering CollegessShijiazhuang 050000, China)

Abstract: In order to investigate the influence of the environment, including the®femperature and the humidity, on
the self-ignition hazard in ammunition, taking the certain single bas@pfopellant as an example, a small-scale test is
carried out in the laboratory. The single base propellant is placed in the’conditions of changing the temperature
value and the humidity value of the environment. The relation among environment temperature , humidity and self-
ignition time is obtained. The results show that the higher/the h6t piece temperature, the shorter the self-ignition
time of the single base propellant. Under the condition,of \thie constant temperature of the hot piece when the
absolute humidity enlarges from a relatively minor valuey, the self-ignition time of the single base propellant became
short first, then became long after the minimal value appeared. at last, the self-ignition would not happen,
indicating that the influence of humidity is obyious:
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Table 1 The self-ignition time of the single base propellant
and the enviroment humidity ’
g m ) . min :k=Aexp(—E/RT),
120 C 122 C 120 C 122 C ’ ’
1 32. 48 22.02 766 546 , , .
2 34. 80 29.29 665 456 2.9
3 37.12 32.48 662 491
4 39. 05 38.50 584 499 1 ’
5 41.76 39. 05 524 120 C 122 C
6 43.93
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