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VACUUM-ARC TECHNOLOGIES OF COATING DEPOSITION AT NSC KIPT
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The onset of research and development in vacuum-arc technologies of coating deposition at
National Science Center "Kharkov Institute of Physics and Technology" dates back to the middle 60s
when L.P.Sablev and his collaborators had succeeded in initiating a stable dc arc discharge in
vacuum. The practical work on using this discharge to.form coatings for the purpose of modifying the
surface properties of materials was started in 1967 once A.A.Romanov and A.A. Andreev had created
a vacuum-arc evaporator for the job. The first pilot-scale process setups were put through laboratory
tests and were turned over to Kharkov industrial enterprises in 1974. Since that year the full-scale R &
D have been developed, involving (by the Government Decree) a number of enterprises belonging to
nine Union Ministries. The KIPT was defined as a leader in that program. An originally small team of
enthusiasts in the KIPT Plasma Physics Division was organized as a large laboratory. Here the
investigations were performed, the results of which have formed the basis of notions of the physics of
processes that determine the fundamental potentialities of the new technological direction. Along with
the continuation of R & D with the original sense of "tooling" purpose, the studies have taken a new
turn for undertaking challenges in a wider range, in particular, the surface strengthening of machine
and instrument components. Thus, work was started to investigate the behaviour of vacuum-arc
cathode spots in magnetic fields, and also, the characteristics of metal erosion plasma and its
interaction with the gas target; reliable methods were developed for initiating and stabilizing the
discharge; efficient techniques were elaborated for forming the plasma streams of assigned
parameters; studies were made into the deposition of coatings of different composition on structural
steels and alloys, on natural and synthetic diamonds and other superhard materials; the work on the
synthesis of diamond-like carbon films was extended. The physical research was being performed in
parallel with technological and design developments, their introduction in the industrial production.
This "parallelism" and close cooperation with a great variety of sectoral research and production
institutions accounted for a high effectiveness of the KPT investigations and kept the leading role of
the Institute in the development of vacuum-arc processes in the country. Since 1979, a serial
production of setups devised at the Institute has started. Since 1980, after the license was sold to the
American company MAVS, the new technology has been gaining wide acceptance throughout the
industrially developed world. The Institute developments have been patented in a few tens of
countries. In 1986-87, the KIPT achievements in the field of vacuum-arc processes were commended
with two State Prizes and the USSR Council of Ministers Prize.

In the period of conversion and increased attention to resources saving, and also, to the problems
of environmental pollution, the KIPT developments have shown a pronounced bias towards improving
the energy efficiency of vacuum-arc setups, their automation and the adaptation of the processes
realizable with the setups to the formation of protective-decorative coatings in the production of .
consumer goods. The vacuum-arc technology was considered in this case as one of most promising,
ecologically "clean" alternatives to galvanization. At this time, a number of process facilities of
"Bulat-TNP" series were created. The recent publications have presented the outcome of work on
creating the new method of ion-plasma modification of surfaces of structural/tool steels and alloys
(ion saturation+coating deposition), the studies of new high-efficiency systems to form "drop-free"
erosion plasma flows, long-measured evaporators, the studies of low-temperature processes of nitride
coating deposition, the work on synthesis of polycrystalline diamond films (new for Ukraine).
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