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Development of plasma immersion ion implantation and
surface strengthening technique
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Abstract : Plasma immersion ion implantation (PIIT) circumvents the line-of-sight restriction inherent to convention-
al ion implantation (IBII), is a more suitable method for treatment of complex-shaped workpieces. The PII and its
applications are rapidly developed in surface modification of advanced materials in the world in recent ten year.
However, on the basis of R&D of PIIT, it was still discovered that there were a number of important physical and
technical problems, such as thin implantation layer, ion implantation dose non-uniformity, limited application fields
of gaseous (nitrogen) plasma, etc., which obstruct development of PIII industrial applications. Now, these prob-
lems are deeply concemed by researchers in the world. In this paper, computer theory simulation for the sheath dy-
namics in the implantation process, improvement of ion implantation dose non-uniformity, study of inner surface ion
implantation of cylinders, development of new, long range cathodic arc metal plasma sources, study of synthetic
surface modification techniques of gas and metal plasmas as well as study of new technique of low energy, high tem-
perature plasma immersion ion implantation carried on in our laboratory in recent years are described.
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