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Materials surface treatment using of pulse plasma flow
accelerators

A. M. Zhukeshov, A.T. Gabdullina, A.U. Amrenova, M. Mukhamedryskyzy,
Z. Moldabekov, S. Beysenbaev, Z. Rysbekova, A. Aman
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Results of recent studies in Belarusian (V.V. Uglov , A.K. Kuleshov), Poland (J.
Langner and coauthors) and Ukrainian (V.I. Tereshin and coauthors ) pulsed plasma
accelerators [1-3] have shown, that materials processing by high-energy fluxes leads to
significant changes of the microstructure and phase composition (selection of small
dispersion secondary phase, the formation of metastable phases, etc.).

Our results obtained on the CPA -30 pulsed plasma accelerator show, that on the
common construction steel samples, modified layers formation, as a result of the non-
equilibrium processes at high speeds cooling (10°-107 K/s), high-energy flux memng of
thin (1-10 pm) surface layer materials, undo plasma flow action . Also, we have
previously shown, that the plasma parameters generated by pulsed plasma accelerator
CPA-30, greatly depend on the geometry of the electrodes and the method of
acceleration. But even close on the principle of operation of the devices, operating
voltage, the characteristic time of discharge, the plasma density, and others may be
different. In this case, there is a question, under what combination of parameters,
improvement of the physical properties and processing parameters is achieved. Finally,
what are the benefits of material hardening? To answer these questions, this PﬁB?T
analyzes the properties of constructional materials, treated on the plasma accelerator
CPA-30, and sowing the principal new technological applications of pulsed plasma
accelerators.

The results of development of resource-saving, environmentally friendly technologies
for creating products of construction and tool steels and alloys with given properties of
surface are presented. This effect can be achieved using pulsed plasma accelerator for
surface processing, which are more effective and economical than the stationary plasma
systems. After pulsed processing of material surface by plasma, subsurface layers with
new properties, consisting of modified structure, were formed. Physical testing showed
that after the processing of working surfaces of construction steels the hardness
increased up to 300%. The dependence of different factors on modification process and
the reason of hardening of constructional materials are discussed.
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