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Overview

The technology of modifying surfaces of industrial-use materials by means of continuous and pulsed energy
beams has been intensely studied for more than 20 years. In some fields it is presently utilized on a broad scale
in industry. Continuous or pulsed ion and plasma beams play a significant role among various approaches used.
Department P-IX (jointly with Department P-V) utilizes some globally unique sources of intense plasma pulses,
and jointly with Forschungszentrum Rossendorf (FZR, Dresden, Germany) conducts research on the application
of continuous ion beams using FZR and IPJ facilities. The main objectives of the Department are:

• a search for new ways of modifying surface properties of solid materials by means of pulsed plasma
beams;

• the implementation of ion implantation technique in national industries as a method of improving the
lifetime of machine parts and tools utilized in industry.

In 2002 these objectives were accomplished in many ways, particularly by research on phase changes in steel
irradiated with intense pulsed plasma beams, Si-implanted TiN coatings on steel, implantation of high doses of
nitrogen into aluminum, and corrosion properties of Ti surfaces alloyed with Pd by implantation and/or plasma
pulses. The research was aimed at practical objectives like finding novel hard coatings, improving resistance to
high temperature oxidation, reducing friction between NC6 steel-made parts without using a lubricating agent
etc. The research was conducted in cooperation with Department P-V of IPJ, Institute of Nuclear Chemistry and
Technology (Warsaw), Warsaw University of Technology, Institute of Technology of Materials for Electronics
(Warsaw), Forschungszentrum Rossendorf FZR (Dresden, Germany), as well as with some industrial companies.

Some research in 2002 was aimed at improving of the rod plasma injector generator used in our lab (the
mechanism of electrode erosion during the plasma discharge, ablation of substrate material induced by pulsed
plasma beams in MW/cm2 range). The implanters used so far in our lab mainly to carry ion implantation into
metals and ceramics have been prepared for future applications concerning polymers and high-temperature
implantations.


