
The mathematical model of a short arc at the blow-o¤
repulsion of electrical contacts during the transition

from metallic phase to gaseous phase
Stanislav Kharin1, Targyn Nauryz2

1 Institute of Mathematics and Mathematical Modeling, Kazakhstan, and

Kazakh-British Technical University, Kazakhstan

staskharin@yahoo.com
2 Institute of Mathematics and Mathematical Modeling, Kazakhstan

targyn.nauryz@gmail.com

Abstract: The mathematical model describing the dynamics of tempera-
ture �eld in electrical contacts at the initial stage of a blow-o¤ repulsion is
presented. It is based on the Stefan problem for the disk of a short arc and
two spherical domains for the liquid and solid zones. All coe¢ cients in the
equations such as the thermal and electrical conductivities, density, thermal
capacity are dependent on the temperature. The analytical solution of this
problem is obtained using the similarity principle. The results of calculation
are compared with the data obtained in published papers and with the exper-
imental data.

Mathematical modeling of the electrical arc is very important to understand
its dynamics and to estimate arc parameters because experimental methods
give as a rule only the resulting information about arcing and arc erosion
because of a �eeting process. General models describing phenomena in the
arc plasma are based on the systems of partial di¤erential equations of the
magneto-hydrodynamics (MHD) [1] - [4].
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