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Development of new technologies and high-temperature chemical processes, receptions of new materials and their updating are frequently based on use low temperature plasma received by means of plasmatrons (plasma torches). The plasmatron work resource basically is determined by a resource of the cathode work and consequently a prominent aspect of some plasma technology becomes problems of the cathode work. Experimental researches of processes near a cathode surface are extremely complex and existing experimental results are now obviously insufficiently. The theoretical analysis, in turn, demands use of new methods for description physical processes near cathode surfaces and inside the cathode body. Most of needed results could be obtained only by the numerical modeling. Till now there is not exist the general point of view on heat transfer processes from the plasma on a cathode surface and of type electron emission domination [1 - 3]. 

In the given work the mathematical model describing distributions of an electric current, a temperature and thermal stress in a cathode body is presented. This model consists of three partial derivatives differential equations: the heat transfer equation, including the Joule heating, the equation for an electrical potential distribution, and the equation for thermal stress distribution. Our model incorporates the thermal electron emission from the cathode surface, radiation from a plasma on a cathode surface. Numerical simulations are carried out using the system ANES. The ANES is a system for the numerical calculations and is the scientific CFD package [4]. At the given stage of work numerical modeling of temperature and electric fields for cathodes were obtained as for cylindrical geometry and as for the real cathodes used in experiments [5].
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