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Study of Arc Parameters in Multi-Turn Railgun Channels

Poltanov A.E., Glinov A.P., Dyogtev Y.G., Kondratenko A.K., Ryndin V.N., Simonova G.I.

SRC RF TRINITI, Troitsk, Moscow region, Russia

For system of free moving electric arcs in channels of multi-turn railguns theoretical and experimental study results are described. Such launchers can be used, in particular, as short-circuit current limiters, gas heaters, and purge pumps for nonconducting fluids.

Stability of synchronous movement of arc system is analyzed. The effect of possible secondary arcing by reason of voltage rise in gaps, while arcs are moving along the channels, is evaluated.

The experiments on 6-turn railgun with 24 µH/m and 1.3 m length are carried out. 

For a feed of a facility the condenser battery with common energy store up to 100 kJ and operation voltage up to 3.5 kV was used. The amplitude of a digit current achieved 12 kA at duration of digit impulse up to 10 ms. 

The constructed theoretical model for handling of probe measurements shows, that the some centimeters plasma formations, driven, gradually damping,  with current density 1‑10 kA/cm2, with temperature 14-30kK, with mass 0.1-0.9 mg, with specific resistance 0.1-0.3 Ohm(mm, with pressure 1-1.4atm and with velocity 300-50m/s are formed in channels of the launcher. The comparison of  the theoretical and experimental outcomes  were carried out for a length and the velocity  of  the plasma formations.
For current limitation in a circuit using multi-turn arc launcher the simulation is made and a set of experiments is carried out at power of 20 MVA.
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