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Table 2  Fitting parameters of the six propellants at different R kBl NG F1 DBP 25 5 1k i B S — 3%
temperature
No. NG/% DBP/% T/°C  ki/%-d' P F3 oM EMNARMTBRATFTRIUESH
1 65 0.1103 0.9784 Table 3  Fitting parameters of thermodynamic equation for
2 > > 75 0.2681 0.9949 the aging migration of six propellants
3 55 0.4792 0.9941 samples cy Iy r
4 10 3.5 75 0.6644 0.9872 5NG 5DBP 2.961%x10"? 1.046x10* 1
5 85 0.9538 0.9983 10NG 3.5DBP 1.144x10°% 2.562x10° 0.9432
6 55 0.3129 0.9896 TONG 5DBP 2.648x104 3.709%x10° 0.9384
- 10 5 75 0.7200 1.0000 10NG 6.5DBP 127110 1.047x10* 0.9700
8 85 0.7655 0.9466 15NG 5DBP 1.790x10'? 9.470%x10° 0.8609
3
9 55 01617 0.9946 20NG 5DBP 2.090%x10° 6.755%X10 0.8761
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Aging Migration Mechanism and Kinetic Process of Deterred DB Propellants

LIANG Hao'’, DING Ya-jun'~, LI Shi-ying'’, ZHAO Xian-zheng'’, XIAO Zhong-liang'*

(1. School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China; 2. Key Laboratory of Special Energetic Materials
(Nanjing University of Science and Technology) , Ministry of Education, Nanjing 210094, China)

Abstract: In order to study the aging migration process and influencing factors of deterred DB propellants, a theoretical model on
the deterrent distribution and the change of combustion performance caused by aging migration was established based on the nor-
mal distribution characteristics of deterrent and the inference of Fickian second diffusion law. Six kinds of propellants with different
contents of nitroglycerin(NG) and dibutyl phthalate(DBP) were treated by accelerated aging experiments at different temperatures
and times, and the combustion performances of propellants were tested by closed bomb vessel. The kinetic process and thermody-
namic influence of aging migration for propellants were analyzed. Theoretical analysis shows that the integral value growth rate of
the dynamic vivacity for deterred spherical propellants presents a good linear growth relationship with aging time. The results of the
closed bomb vessel show that the percentage increase of the maximum dynamic activity for the six propellants after accelerated ag-
ing also gives a good linear relationship with aging time, which is consistent with the theoretical research results. The established
thermodynamic equation of aging migration for deterred propellants is basically consistent with the experimental results, and the
logarithm of migration driving factor and the reciprocal of temperature present an obvious linear negative correlation. When the to-
tal content of NG and DBP in propellants is greater than 15%, the migration driving factor is more susceptible to the influence of
temperature, leading to migration invalidation. When the total content of NG and DBP is less than 15%, the invalidation rate caused
by deterrent migration is relatively slow, which is more conducive to the use and shooting safety after the storage of propellants.
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