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Diffusion of NG in Nitro Gradiently Distributed Spherical Pellets and Its Influence on Combustion Performance
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Abstract: In order to study the migration phenomenon of nitroglycerin (NG) in nitro gradiently distributed spherical pellets
and its effect on combustion performance, molecular dynamics simulation was used to study the diffusion coefficients of NG in
the nitrocellulose (NC) system at 5°C, 25°C, 50°C and 70°C. The nitro gradiently distributed spherical pellets prepared under
different conditions were treated by accelerated aging experiments at 70°C for 7d, 14d, 21d, 28d, and the combustion performance
was explored through the closed bomb vessel. The results show that the diffusion coefficients of NG at 5°C, 25°C, 50°C and 70°C
are 8.47x10" m?s7, 9.52x101 " m?-s71, 15.1x10" m?-s°!, 17.03x10""' m?-s! respectively. The aging does not affect the structure of
the gradient nitrosphere tonates. Due to the diffusion balance of NG in NC system, the migration results of molecular dynamics
simulation of NG only can describe the migration of NG before the diffusion balance of NG in NC system.
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