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Automotive components as well as manufacturing tools and dies have been implanted, nitrided or coated with hard coatings to achieve higher performance including endured wear resistance, reduced friction and increased heat handling capability. This presentation reviews the practical applications of ion beam and plasma processing of materials, components and tools and the techniques for these applications. These technologies have been developed for a number of years, and some have become routine processes for the automotive industry, while others are being introduced or implemented to the industry. The techniques include ion implantation by either ion beam or plasma immersion ion implantation (PIII), plasma enhanced chemical vapor deposition (PECVD) either by RF or plasma immersion ion deposition (PIID), physical vapor deposition (PVD) by magnetron sputtering, cathodic arc deposition or ion beam assisted deposition (IBAD), and plasma nitriding by either DC or pulsed DC. This paper reviews the work mainly conducted in the US including that from Southwest Research Institute. However, some work from commercial companies is highlighted. With the emphasis being on the practical applications of these techniques, therefore, we will present examples including some components and their treatments, tools and dies and their treatments, and new research in fuel cell technologies. The following is a list of the main areas of interest:

1. Diamondlike carbon (DLC) coatings on components for endured life

2. Hard and thick nitride coatings for gear cutting or forming

3. Nitriding of gears

4. Metallization of membrane for fuel cells 

Although the presentation will be focused on practical applications, a brief discussion will be given on aspects of fundamental mechanisms that are responsible for the improved properties of the components or the improved processing speed in each technology.
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