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In the later seventies ion implantation was announced as a promising surface treatment for preventing wear in tools and mechanical components. Most of studies reported the decreases of friction and wear coefficients of the alloyed steels that components were made of.

The availability of massive production PVD coating systems provided to the industry alternative treatments that went beyond the typical limitation of ion implantation treatments: PVD coatings seemed to be an almost universal solution for the protection of all kind of tools and components. PVD coatings were harder and thicker than ion implanted surfaces and could be applied simultaneously to large series of component.

The evolution of the advanced surface engineering relegated ion implantation treatments to those applications that were not accessible to PVD coatings because process constraints (temperature) or undesired secondary effects (rounding of edges, change of dimensions, risk of delamination).

AIN has accumulated a large experience in the application of ion implantation treatments since 1990. The possibility of applying also PVD treatments has enabled to the centre to recommend the most suitable application for each problem as well as to compare the advantages and disadvantages of each solution and its possible combination. A number of case studies is reported: nitrogen ion implantation has proved to be the best solution for food processing tools (cutting of vegetables or bread), paper processing and cutting, packaging industry tools, etc. Nitrogen implantation on W-C:H PVD coatings has shown important advantages for automotive bearings.

In the recent years, the experience of the centre has been focussed in the treatment of those materials that can not be protected by ordinary PVD coatings because the temperature constraints, mainly aluminium alloys and polymers. Mechanical components and moulds made of aluminium alloys that have been successfully treated by nitrogen implantation. The treatment of polymeric components is also reported: in this case, the implantation of light elements like hydrogen and helium, provides dramatic increases of hardness and wear resistance, as well as reduction of friction coefficient. Current applications correspond to the electric, automotive and biomedical sectors.

This paper reports some relevant case studies of competitive treatments concerning the industrial sectors above mentioned. The analysis of economical expectations is also made for both, the line-of-sight implantation as well as the possible plasma immersion alternatives.
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