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Within the scientific
cooperation with the ASIP in Beijing,
China, during the first semester of 1997
we elaborated the samples made of a
constructional steel and a titanium alloy.
They were previously exposed within
the IONOTRON-SW device equipped
with titanium electrodes and a fast
electromagnetic valve for pulsed
injection of a working gas (nitrogen).
Surface layers of those samples,
modified by pulsed plasma-ion streams,
were analyzed by means of XRD and
AES methods, and after that they were
subjected to microhardness tests.
Results of those studies were presented
at the Intern. Symposium PLASMA'97
[1], and afterwards they were elaborated
to be published [2]. In the second
semester we organized a two-week
scientific stay of two Polish researchers
at the ASIP laboratories. During that
stay we performed preliminary measurements of ion streams emitted from a coaxial plasma gun used for material
engineering by means of gas-puffed nitrogen discharges. The irradiated nuclear track detectors of CR-39 type
have been prepared for a quantitative analysis, and its results (together with comparative materials) are to be
presented in a paper. To perform a modernization of plasma devices used for material engineering, the
IONOTRON-SW was equipped with new multirod electrodes made of pure (99,9%) aluminium. Within the
system we first there were carried out preliminary measurements of pulsed plasma-ion streams by means of multi-
grid collectors of the Faraday type. It made it possible to collect data about parameters of the generated ion
streams (Fig. 1.). A two-week scientific staff of two researchers from ASIP was organized in Swierk, and during
that visit studies of the ion streams were supplemented by routine measurements of voltage and current
waveforms as well as by detailed measurements of a power flux by means of thermocouples. The tests performed
have shown that the IONOTRON-SW with aluminium electrodes operates within the whole range of exploration
parameters. Subsequently we performed irradiations of several series of samples made of different materials
(silicon, constructional steel, stainless steel, NaCl crystals). The samples irradiated by aluminium and nitrogen
ions win be analyzed in Poland and China, and results are to be published next year.
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Fig.l Typical voltage U, and FC signal as obtained from a single discharge
within the IONOTRON-SW device at the delay T = 2 0 0 ^ S . Kinetic energy
values for various groups of ions were calculated from a tome-of-flight
measurements under an assumption of the same ionization stage.
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