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A Study on Improvement of Material Characteristics
by Control of lon Implantation

Young-Joon Yang#* + Chi-Woo Leet - Kazuhisa Fujitas*

Abstract : In this study, techniques of ion implantation were used in order to improve the
characteristics of metal materials such as the oxidation and wear resistant. In particular
it is necessary to develope their oxidation and wear resistant that could be used in severe
environmental conditions. There are mainly two elementary technologies including ion
implantation and/or thin film coating. Ion implantation method was performed for
surface modification. As a result, it was found that some ion implantations methods such
as Nb, high-temperature Nb ion implantation and Nb+C combined implantation are
somewhat effective for improving the oxidation resistance of TiAl alloy. Furthermore, the
fluorine PBII treatment is more effective for improving the oxidation resistance of the
TiAl alloy with three-dimensional shapes. The implantation of boron ion into thin film of
TiN was also effective for improving the properties of materials like high temperature
wear resistance. TiCrN film was applied to the actual seal ring for steam turbines, and it
was observed that its sliding property showed a successfully good performance.

Key words : Ton  implantation(¢] &%), Oxidation resistant(WJ4+3}4), Wear  resistant(Wie}
2A), PBII(plasma—based ion implantation), Surface treatment(EH ] 2]),
Thin film coating(¥}=}=€)
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Fig. 1 Set up of PBII device
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Fig. 2 Cyclic oxidation curves of the TiAl specimens
implanted with Nb in air at 850 C
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Fig. 3 Cyclic oxidation curves of the Nb, C and
Nb+C combined implanted specimens in
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Fig.7 Sliding seal coated with TiCrN film
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