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Plasma processing of materials is in many ways at a turning point in its development. On the
one hand, there are new opportunities arising from the environmental concerns associated with
conventional materials processing methods such as electroplating. On the other hand, there are
challenges associated with the large capital cost of plant and the demonstration that the new
techniques can deliver the quality and quantity required in the market place. An example of such
a challenge is the replacement of electroplated chromium by sputtered alternatives in the solar
absorber coatings industry.

Cathodic arc based processes also offer opportunities for advanced materials processing to
displace electroplating. The use of cathodic arcs to coat gold look-alike finishes for architectural
applications is well advanced. The challenges for other coatings are essentially dependent on the
quality of the adhesion. The combination of the cathodic arc with Plasma Immersion Ion
Implantation (PI3) technology gives significant improvements in film adhesion. The energy of
the incident ions from the cathodic arc may be readily increased to 20 KeV or so without serious
difficulties. We have been carrying out trials of a PI3 type power supply developed by ANSTO,
coupled to a continuous type cathodic arc fitted with a magnetic sector filter. The power supply
provides short pulses with an adjustable repetition rate and duty cycle. The pulses provide bursts
of energetic ions which can be used for assisting the deposition of coatings or for implantation
without coating, depending on the location and orientation of the substrate. The results for film
adhesion are promising on a number of substrates. The adhesion of metal films on polyimide
substrates for example is definitely improved.

The modification of polymers to improve their scratch resistance is becoming an important
opportunity for plasma processing. Polymers have some valuable properties such as strength to
weight ratio and in some cases optical transparency. However, they are usually lacking in
surface hardness, resulting in poor scratch resistance and low wear resistance. It is beneficial,
therefore, to develop surface hardening processes for polymers. We have shown that
implantation with hydrogen ions is particularly effective in producing a hardened layer,
providing scratch resistance in itself and also providing an excellent base for subsequent hard
coats. The hydrogen treatment is achieved in the cathodic arc chamber by admitting hydrogen
gas and operating the pulsed power supply.

Another area of interest is in the biomaterials field, where the cathodic arc with implantation
could produce metal and oxide coatings for various prosthetic applications. Adhesion is again
the most pressing issue. In trials using Mg implantation, it appears possible to use the cathodic
arc with the PIJ power supply to produce useful biocompatibility improvements on standard
surgical materials.
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