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damping in the suspension system, which exerts an impact, reducing the probability of hitting the striking elements by ensuring 
high mobility, maneuverability and evasion of the hull, are considered. 

The functional relationship between the improvement of the suspension system, the mutual agreement of its characteristics 
with the characteristics of the weapon complexes, power plant and transmission and the improvement of the indicators of the 
main groups of tactical and technical characteristics of armored fighting vehicles has been established. Based on the analysis of 
development trends, the potential was assessed and the main directions of the development of the suspension system were 
formulated, which will fundamentally affect the fulfillment of modern and promising operational and tactical requirements and 
will lead to a significant increase in the tactical and technical characteristics of armored fighting vehicles. These are: the use of 
hydropneumatic suspensions, the introduction of non-traditional control systems for the characteristics of suspension nodes 
based on the use of "intelligent" materials, in particular magnetorheological elastomers, the use of friction shock absorbers and 
new kinematic suspension schemes with significantly increased dynamic travel, as well as the use of energy recovery systems of 
suspension damping devices. 
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JUSTIFICATION OF THE BOUNDARY CONDITIONS FOR THE GRAPHITE POWDER HEATING MODEL 

IN THE EXHAUST GAS PIPE OF THE T-64B TANK POWER PLANT 
 

I.I. Tansyura, K.V. Korytchenko, O.V. Stakhovskyi, A.O. Zadorozhnyi  
 

The method of improving the thermal smoke apparatus is disclosed, which consists in the introduction of graphite powder 
into the bypass gas ducts of the power plant of the T-64 tank, followed by the release of an aerosol cloud from the power plant 
of the tank. in expanding the spectrum of the masking action of the aerosol curtain, which is created by the thermal smoke 
apparatus of the T-64B tank by introducing, in addition to diesel fuel, intumescing  graphite into the flow of hot exhaust gases of 
the tank's power plant. At the same time, the composition of the aerosol curtain formed from diesel fuel is mainly intended for 
masking in the visible range of radiation, and the composition of the aerosol curtain formed from graphite provides, mainly, 
masking in the infrared range of radiation. In the case of simultaneous feeding of diesel fuel and graphite, the conditions of 
graphite swelling are worsened, because the impact of diesel fuel droplets on the graphite particles will lead to a decrease in 
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the heating rate of the graphite. At a slow heating rate of graphite, the swelling coefficient sharply decreases, which sharply 
worsens the properties of the aerosol veil in terms of volatility. Therefore, the improvement consists in alternate pulse-periodic 
injection of hot exhaust gases of the power plant of the graphite tank and diesel fuel into the flow. 

The direction of improving the thermal smoke apparatus of the T-64B tank by introducing, in addition to diesel fuel, 
expandable graphite into the flow of hot exhaust gases of the tank's power plant to expand the spectrum of the masking effect of 
the aerosol curtain is proposed. The improvement consists in alternate pulse-periodic introduction of hot exhaust gases of the 
power plant of the graphite tank and diesel fuel into the flow. 

The boundary conditions for the graphite powder heating model in the exhaust gas path of the power plant of the T-64B 
tank are substantiated. The geometric profile of the channel through which the exhaust gases of the engine power plant flow, the 
temperature of the gas duct walls, the mass flow rate, the thermodynamic parameters and the chemical composition of the tank 
exhaust gases, the mass flow rate and the size of the injected graphite particles, the thermodynamic parameters of the gas at the 
outlet of the gas duct are determined. In the calculations, the mass flow of exhaust gases was assumed to be 1.72 kg/s with the 
mass fraction of CO2/H2O/N2/O2 components equal to 4:2:77:17. The mass consumption of graphite was equal to 2 kg/s with 
the particle size of powder graphite 5 m and 50 m. The temperature of the walls of the gas duct was assumed to be constant 
and equal to 100 °C. 

 
Keywords: T-64B, thermal smoke apparatus, intumescing graphite, aerosol masking, tank. 

 
 

 
 

 
 


