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Abstract. The relevance of the development of precise control systems for the process of ion-plasma cleaning is shown. The 
main problem in this process is to maintain the temperature in accordance with the time limit at each time point. The quality 
criterion of the process is to maintain the maximum deviation of temperature from a given linear heating program in  ± 25 K 
diapason. The article investigates the problem of temperature distribution of heating cylindrical cutting tools for the 
previously developed automatic control system for the temperature regime of the Bulat ion-plasma unit. In the process, the tool
is heated by the heat of the ion bombardment and from the heated substrate, and the heat loss comes from radiation. The heat 
flux of radiation is determined by the Stefan-Boltzmann law. The heat transfer from the heated substrate to the instrument is 
determined by the Fourier law. To analyze the quality of the control system, precision modeling of the technological process 
was carried out using the mathematical apparatus of partial differential equations. In the process of solving the classical heat
equation for a tool, Bessel functions of the 1st kind of the 0th and 1st orders are used. A specific feature of modeling is the
replacement of boundary conditions by impulse control according to the theory of the distributed control systems design. 
Analysis showed that the developed control system maintains the temperature almost the same over the entire radius of the 
rod, which shows the high quality of its functioning. 
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