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The ANALYSIS of a DIRECTED MOTION along a MASSIVE ELECTRODE with an ISOLATOR LAMINA of an ELECTRICAL ARC
A.P. Glinov, Y.G. Degtev, A.K. Kondratenko, A.E. Poltanov, V.N. Ryndin, G.I. Simonova

SRC RF TRINITI, Troitsk Moscow Region, Russia

The possibility of a cleaning of the metal surfaces of various shapes, polluted by dielectric laminas, in particular, poisoning substance films, due to influence of a high-power electrical arc driving by an own magnetic field, is considered. The mathematical model for a process engineering of electric arc clearing of metal slices polluted with dielectric laminas is constructed. The outcomes of calculations are compared to outcomes of conducted experiments. 

As well as during welding, when the anode is the processed material, the arc of direct operation is considered [1]. The installation of the rail cathode and source of the power supply provides directed motion of the arc along the clearing surface similarly to an acceleration of plasma pistons (PP) in railguns. The presence of the dielectric (-width film put the brakes on the arc. And it velocity is determined in evaporation of the dielectric due to effect of heat flux q from the arc column. The quasistationary Elenbaas-Heller's model of the arc was considered. The voltage drop on the arc pole Ua is evaluated on the Herta Ayrton's data [2]. The transport coefficients of air plasma are taken from [3]. The surface where temperature is equal to the temperature of anodic coating evaporation (T=T*) is adopted as the boundary of PP (r = rT( ) . The radius of the current distribution ri is determined by sharp falling of conductivity on the pole rim. The rim zone of hot non-conducting gas has size ( = rT( - ri. The speed of the clearing front is 
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. Where I is arc current; 2rT( -width of a zone of clearing; ((, c - specific value per weight unit of evaporation energy and heat capacity of the film; To - the start temperature of the dielectric. The designed and experimental characteristics of the electrical arc, mean during the discharge, at clearing of the steel slice of the paraffin film at (=1mm and gap size d=5mm are represented in the table.

Im,
kA
ri,
 mm
(, 
mm
T ,
kK
(, 
103/Ohm m
(, 
g/m3
p,
 MPa
q,
 kW/cm2
V,
 m/s

30
14,3
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20
12,2
2,3
11,2
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0,14
45,4
11,6

* The experimental results. The current amplitude Im = 32kA.
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