


1. INTRODUCTION

In electrospark plasma source stability of the plasma para-
meters is permanently decreasing during operation’!/, so that
their service life is usually limited to 10° + 108 shots. This
fact is connected with deepening of erosion craters on the
electrodes surfaces which results in alteration of electric
discharge conditions. With the aim of increasing source sta-
bility and service life an electrospark plasma source with a
slowly moving cathode has been elaborated at the Department of
New Acceleration Methods. In this source the active area of the
cathode surface is incessantly renewed permitting to prolong
the service life up to 107 - 10® shots with high stability of
the produced plasma parameters. Having composed the cathode of
several conducting solid elements allows to change the compo-
nents of the plasma flow rapidly.

2. THE SOURCE DESCRIPTION
Generally, the source '’ represents a two electrode vacuum

gap with one of the electrodes being of cylindric form and moving
inside a ceramic tube. The tube has an aperture (discharge ca-
nal) of 1,5 mm in diameter. The second electrode is placed on
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the tube outer surface and has an
orifice coaxial with the dischar-
ge canal. The inner electrode can
move along the tube axis and,at the
same time, rotate around this axis.

The source is schematically shown
in Fig.1. Here 1 is a vacuum cham-
ber, 2 is the central (moving) cy-
lindrical electrode; 3, the cera-
mic tube with discharge canal "a";
4, the outher electrode with ori-
fice "b"; 5 is the central electro-
de driving engine. A square unipo-
lar voltage pulse of amplitude U =
= 10+ 15 kV and duration t =2.1078s
is applied to the gap. The dischar-
ge current varies in range of 800 A
to 1200 A. The inner electrode,
acting as a cathode, is subjected
to electroerosion. The source can
operate either in single pulse or
cyclic mode at reprate up to 10 Hz.
The operating vacuum in the cham-—
ber is 4+ 6-107® Torr.

3. EXPERIMENTAL RESULTS

Plasma jets emitting into vacu-
um from either metallic (Al Cu, Pb)
or graphite elements of the cathode
have been investigated, The total
number of particles (atoms and ions)
in the flow was determinated by the
deposition method. The observed de-
posit layers structure is homoge-
neous and includes neither droplets
nor fragments of the electrodes ma-
terials. At chosen sourse operating
mode (t = 2us, J= 1200 A, v =2 Hz)
the total number of deposited par-
ticles was found to be about
2.6-1017 for copper cathode and
about 8.0-10!7 for graphite catho- .
de after 8-10" shots. Neglecting
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reflection and sputtering of deposited particles this corres-
ponds to about 1-10'® carbon and 3.10!2 copper atoms per pulse.
The ion fraction was measured by means of Langmuir and multi-
grid probes.

The typical electron and ion current patterns measured with
the grid probe for C, Cu, and Pb cathods are presented in Fig.2.
The distance from outlet to the detector was 75 mm.

The percentage of the jet ion component was studied in a man-
ner like in’?/ and was found to be about 39% and 27% for copper
and graphite correspondingly. The angles of the plasma flow
divergence of about 15°-18° in the case of copper and about
80° for graphite were observed. The average particle veloci-
ties at the stream axis are (2+0.3)-10® cm/s for graphite,
(110.2)-106 cm/s for copper and (0.9+0.2)-10% cm/s for leads.

The investigation of the plasma flow parameters shows the
decrease in the flow density and average velocity and the in-
crease in velocity dispersion with the discharge power decrea-
sing.
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