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Abstract

The porosity of the powder charge has a great importance in resolving the problem
of the internal ballistic. Porosity is the volume of voids per unit volume occupied by the
powder elements in a way that the granular powder elements are not evenly distributed
throughout the space behind the projectile. The change occurs in the volume of the
powder charge voids when the artillery shells is assembled. When filling the liner with
granulated powder elements, in many cases, various devices are used to increase the
density of filling the liner with gunpowder. Their principle of operation is based on the
creation of vibrations with a certain amplitude and frequency, which are transmitted to
the cartridge case and the powder elements in it. Oscillations cause movement of the
powder elements, because of which the number of voids inside the volume filled with
the powder decreases. The generated vibrations most often act in the longitudinal
direction and lead to the movement of the powder elements in this direction. Movements
in directions perpendicular to the liner axis are also possible, but they play a much
smaller role in the process of redistribution of the powder elements inside the liner. The
porosity of the powder changes due to storage, movement. The nature of the distribution
of the porosity along the length of the charge impacts on the combustion process of the
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powder charge and the value of the pressures of the powder gases observed in the firing
process. This may lead to the conclusion that in taking the problem of internal ballistics,
it is necessary to consider the effect of vibration loads on the formed powder charge,
which consists of granulated powder elements. The objective of the work is to create a
model that considers the compaction of the powder charge and the mixing of the powder
elements under the influence of vibration loads.

For citation: Nikolay P. Smirnov, Evgeny A. Khmelnikov, Sofya F. Dubinina,
Danil A. Ryazanov, Alexey I. Dunkov. The modeling method of the impact of
vibration loads on a charge with granulated powder elements. Butlerov
Communications A. 2021. Vol.2. No.4. 1d.4. DOI: 10.37952/ROI-jbc-A/21-2-4-4

References

[1] I.G. Rusyak, V.M. Ushakov. Intra-chamber heterogeneous processes in the chamber
systems. Ekaterinburg: Ural Branch of the Russian Academy of Sciences. 2001. 259p.
(Russian)

[2] Ballistics of barrel systems / RARAN; V.V. Burlov and others; ed. L.N. Lysenko and
A.M. Lipanov; editorial board series: V.P. Kireev (previous) and others. Moscow:
Mashinostroenie. 2006. 461p. (Help. Developer-researcher library). (Russian)

[3] G.D. Safina, M.A. Ziganshin, I.1. Stoikov, I.S. Antipin, VV.V. Gorbachuk. Influence of the
configuration of the tetracarboxy derivative of tert-butylthiacalix [4] arene on its receptor
properties with respect to vaporous organic compounds. Academy of Sciences News -
Chemical Series. 2009. No.1. P.71-79. (Russian)

[4] 1.G. Rusyak, A.M. Lipanov, V.M. Ushakov. Physical basis and gas dynamic of
gunpowder combustion in artillery systems. Moscow-Izhevsk: Institute of Computer
Sciences. 2016. 456p. (Russian)

[5] E.A. Khmelnikov, A.M. Vandyshev, S.F. Dubinina. «Modeling of the powder charges
shaping consisnning of granular powder elements», Proceedings of the X VIII all -
Russian scientific and technical «Science. Industry. Defence». Novisibirsk: NSTU. 2017.
P.592-595. (Russian)

[6] G.A. Roginsky. Dosing of bulk materials. Moscow: «Khimiyay». 1978. 176p. (Russian)

[7] G.M. Butyrin. Highly porous carbon materials. Moscow: «Chemistry». 1976. 192p.
(Russian)

[8] Nikolay P. Smirnov, Evgeny A. Khmelnikov, Sofya F. Dubinina, Danil A. Ryazanov,
Alexey 1. Dunkov. The modeling method of the impact of vibration loads on a charge
with granulated powder elements. Butlerov Communications. 2021. Vol.67. No.9. P.29-
36. DOIL: 10.37952/ROI-jbc-01/21-67-9-29 (Russian)



