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Abstract

Research and development of energy compositions based on ammonium nitrate is an important task in
the field of high-energy materials creation. Compositions of this type differ low sensitivity to various
influences, ecological purity of combustion products and low cost. There are a number of problems that
inhibit the widespread distribution of energy compositions based on ammonium nitrate in various technical
applications. One of such problems is low efficiency of combustion of nitrate compositions caused by bad
flammability, low burning rate and big losses on underburning. This article proposes ways to solve this
problem. Two types of materials obtained from the solution are considered: ammonium nitrate/polymer and
ammonium nitrate/fuel-binder, filled with dinitramida salts. In the studies the ratio of components in these
materials and their physical condition (monolith, powder, crumb) varied. The research of parameters of
combustion in conditions of a gauge bomb, sensitivity to thermal and mechanical influences of energetic
compositions of various formulation and physical condition are carried out. Studies have shown that
cocristalls on the basis of ammonium nitrate are characterized by the best flammability and higher combustion
rate, in comparison with the mechanical mixtures of similar composition, the introduction of salts dinitramida
in compositions type ammonium nitrate/fuel-binder on the influence on the parameters of ignition and
combustion in some cases more effectively than the introduction of nanodisperse powder aluminum. Studies
of sensitivity to mechanical and thermal effects in together with the literary data shows high efficiency of
cocrystallization of components, application of fuel-binder on the basis of nitrotriazole plasticizer, salts
dinitramida in terms of creation compositions with parameters at the level of compositions of type HTPB and
NEPE. The proposed ways of obtaining energy compositions allow to receive new functional materials and
modified components for gas-prodused applications and other technical systems.

References

[1] V.N. Popkov, V.N. Khmelev. Mixture condensed chemical fuels based on ammonium nitrate. Principles
of layout and properties. Biysk: Publishing House Altay State Technical University. 2014. 222p. (russian)

[2] V.N. Popkov, K.V. Zavrazhin. Fuel-binder. Patent of the Russian Federation No. 2465258. 2012.
(russian)

[3] A.P. Vandel, A.A. Lobanova, V.S. Loginova. The use of dinitramide salts (review). Journal of Applied
Chemistry. 2009. Vol.82. No.10. P.1609-1615. (russian)

[4] N.A. Lashkova, A.I. Maximov, L.B. Matyushkin, V.A. Moshnikov, A.A. Ryabko, P.A. Somov, and S.S.
Tulenin. Local electrophysical properties of conductive ZnO films. Butlerov Communications. 2015.
Vol.42. No.6. P.48-63. ROI: jbc-02/15-42-6-48

[5] V.N. Popok, A.A. Averin, and N.V. Bychin. Research of burning, ignition and microstructure of
cocrystals on the basis of ammonium nitrate. Butlerov Communications. 2012. Vol.31. No.8. P.141-151.
ROL: jbc-02/12-31-8-141

[6] V.N. Popok, V.S. Loginova, and A.Yu. Kolesnikov. Research of burning of mixed compositions on the
basis of ammonium nitrate, containing dinitramide salts. Butlerov Communications. 2013. Vol.36. No.12.
P.147-155. ROL: jbc-02/13-36-12-147

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2017. Vol.52. No.11. 147



