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IPD -The Use of Impulse Plasma in Surface Engineering
KRZYSZTOF ZDUNEK, Faculty of Mater. Sci., Warsaw University of Technol-
ogy, Poland — It is evident that impulse plasma ensures both the highest level of
nonequilibrity and highest level of vapour ionisation. These conditions seemed to
be especially suitable for synthetizing the phases with high energetic barrier of nu-
cleation process. In our methods, called by us as the Impulse P lasma Deposition
(IPD) the impulse plasma is generated and accelerated in a coaxial accelerator. The
only source of electric energy in the plasma process is condenser battery charged to
the voltage of order of kVs. During the discharge of condensers individual plasmoids
are being accelerated in the coaxial generator by the Ampere force to the speed of
the order of 104 ms−1 and directed to the non-heated substrate. The most char-
acteristic feature of the is that the synthesis proceeds in the impulse plasma itself,
with the participation of ions. The crystallization on ions (ionization degree of the
impulse plasma is equal to 100%) makes individual plasmoids to be strongly enriched
rather in clusters or particles agglomerates with dimensions of order of single nms
than the atoms. Because of the very short life time of plasmoids (approx. 10−4 sec
each) the surface coalescence of particles delivered to the substrate has a limited
character. As a consequence the material of the layer has nanocrystalline, globular
morphology.
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