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Abstract

This report describes the installation and testing of the vaporizer ion
source of the 200 DF-5 Varian implanter. This type of ion source can use solid
materials as a starter which is heated up to 800 °C until being vaporized inside -
a 19 ¢mmx82 mm long electric oven. The vapor is next tumed to plasma
inside an adjacent 38 x 38 x 51 mm° arc chamber by the hot cathode arc
discharge technique. The ion source can be steadily operated at the arc cument
between 0.8 to 1.2 amperes which produce an ion current in the order of
microampere at a gas pressure of 3 x 10 ~° mbar.

In this study red phosphorus was used as a starting materal for
producing phosphorus ions. It was utilized for modifying tribological properties of
the stainless steel 88304 in comparison with  implantation by nitrogen and
carbon ions. It was found that the implantation by N* and C* increased hardness
by 2 times, reduced wear rate by about 10*-10° times and reduced friction by
4 times relative to those unimplanted samples. The ion implantation by P’

showed only subtle changes.



