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EXPERIMENTAL STUDY OF THERMAL CONDITIONS OF THE FORMATION OF AEROSOL FROM GRAPHITE 
GRADE G -50/12 IN THE POWER PLANT OF A T-64B TANK 

I. Tantsiura, K. Korytchenko, O. Stakhovskyi, V. Shmatkov, O. Klimov, O. Linyvtsev 

The results of an experimental investigation of the properties of GV-50/12 graphite and the measurement of the thermal 
parameters of the gas outflow in the power plant of the T-64B tank on the subject of the formation of an aerosol from expandable 
graphite are presented in the work. The method of improving the thermal smoke apparatus is disclosed, which consists in the 
injection of graphite powder into the bypass gas duct of the power setup of the T-64 tank, causing the release of an aerosol cloud 
from the power setup of the tank. The experimental study was divided into two parts: the study of the expanding coefficient of 
graphite GV-50/12; study of the temperature of the exhaust gases in the area of the gas duct outlet. The coefficient of an 
expansion of graphite was determined based on the results of the ratio of the bulk mass of graphite before heating and after 
heating at a constant measuring volume. Graphite mass was measured on an ADG200C analytical scales. The change in shape 
of graphite as a result of thermal shock was studied on an optical microscope with an image magnification of 140 times. 
According to the research results, it was found that the bulk density of GV-50/12 graphite decreases by 26 times as a result of 
thermal shock. It was determined that graphite particles acquire a three-dimensional structure. It is this structure that leads to a 
decrease in the bulk density of this substance. Therefore, in the case of using expanded graphite GV-50/12 as an aerosol 
substance, prolonged stability of the aerosol curtain is achieved due to low hydraulic coarseness. The study of the temperature of 
the exhaust gases in the area of the gas duct cover of the T-64B tank was carried out while the 5TDF engine was operating on 
the spot, while driving in 1st, 2nd, and 3rd gears. To measure the gas temperature, a K-type thermocouple was installed in the 
gas duct outlet, which has a temperature measurement range from 0 °C to + 800 °C. It was determined that in order to create an 
aerosol from graphite, it is necessary to increase the temperature of the gas in the outlet channel from 250-330 °  to 1000 ° . 
The increase in gas temperature can be achieved due to the combustion of fuel in the exhaust gases, given the presence of a 
sufficient concentration of oxygen. A sufficient concentration of oxygen in the exhaust gases is caused by the combustion of fuel 
in the engine with an excess of air by 1.8-2 times and by blowing the cylinders of the 5TDF engine with air. 
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THE DECOMPOSITION OF THE DEEP LEARNING MACHINE FOR SPECIALIZED DATASETS FOR TIME 
MINIMIZING OF SPATIAL INFORMATION PROCESSING 

Tymchuk V.., Lytvyn V., Perehuda O.  

For effective military management, the creation of complexes of automation tools, spatial information processing systems, 
primarily consolidated, is a priority task in the conditions of constant growth of data and requirements for their collection, 
transmission, storage, processing and use. 

The problem of consolidated processing of spatial information is related to the diversity of sources, the diversity of data 
formats, the diversity of acquisition and use, the diversity of processing etc. All that imply an extremely complex organizational 
and technical structure, a kind of ‘system of systems’. 

Deep Learning Machine (DLM) ensure the high accuracy of prediction. But such DLM should be matched for the military 
conditions of the usage where time restrictions and space lack are present. 

So, the effort to create a dataset for the maximum accuracy of the Deep Learning Machine rests on computing resources 
(in common research it is possible to overcome but in military sphere it isn’t). In military applied tasks, the criterion of time and 
overcoming uncertainties due to confrontation are critical. This allows us to put forward the hypothesis that it is impossible to 
achieve absolute accuracy in deep learning machine. Therefore, for variable tactical situations, it is advisable to create 
specialized datasets and achieve maximum efficiency from each iteration step (or their combination) using the decomposition 
method of the consolidated spatial information processing system. It is analysed the methods of scientific and technical solutions 
in the deep learning machine and the method of systematizing data types in existing tactical situations. In the end the detection 
and recognition system with a deep learning machine and a set of specialized datasets is proposed in the paper. 

The volume of each specialized dataset at the level of 103 enables ultra-high speed of information processing processes 
and allows a person to set up such a system of consolidated processing of spatial information without excessive organizational 
and time demands. The dataset itself is revealed. 

This principle of forming a dataset, or their sets, allows obtaining high-accurate and high -fast detection and recognition 
systems. 

Keywords: command control, system of consolidated processing of spatial information, system of systems, deep learning 
machine, neural network, software of complexes of automation, dataset, decomposition, image, prediction. 

 


