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VACUUM ARC VOLTAGE INCREASE DUE TO THE ELECTRON TEMPERATURE RISE 
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As is known the application of the external axial magnetic field to the vacuum arc leads to a sharp increase in burning voltage U [1]. Using the model of the cathodic plasma jet developed previously [2], dependence of the value of (U=U-Uc (here Uc is the cathodic potential drop) on the magnetic flux density has been studied. In figure 1 the calculation results (solid line) are compared with experimental points from [3] for Ti-cathode at 500 A current. It is seen that the dependence of B((U) tends to saturation. It is also shown that application of magnetic field leads to increase of the thermal electron flux toward the cathode and the convection electron flux toward the anode. As has been found previously [4], enhancement of the axial magnetic field leads to increase in the electron temperature in the inter-electrode gap. By means of the numeric calculation for currents 300-700 A and B=0-0.5 T (see figure 2) and the analytical solution of the electron thermal balance equation it is found that (U-value is proportional to the maximal electron temperature value which is located near the anode region.  The ratio e(U/kTem  is approximately equal to 4.
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