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Abstract — Physical characteristics of metals such as hardness, wear-resistance and corrosion-resistance can be
artificially controlled by ion implantation. The interaction between ion and solid surface was modeled in
molecular scale and simulated by the molecular dynamics method in order to understand the ion implantation
mechanism. From the microscopic point of view, the molecular behaviors were observed for improving
characteristics of ion implantation. For these purposes, the implantation mechanism and the influences of incident
energy, surface temperature and molecular weight were discussed in this study. As the results, the penetration
probability was even decreased if incident energy was exceeded any values in the case of high temperature
of solid surface. Moreover, it was confirmed that ion implantation into solid surface with amorphous state could
be more effective for some conditions.

Key words : Molecular dynamics method, Ion implantation, Incident energy, Molecular scale, Solid surface
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Fig. 1. Dry gas seal in compressor.
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Table 1. Potential parameters : Lennard-Jones(12-6) potential

function
e[x107'] o[A]
Ton-Ion 1.440 1.639
lon-Suface 7.284 1.867
Surface-Surface 36.847 2.095
Table 2. Calculation conditions
Incident Molecular
E energy T Surface m | Weight
(keV) Temp.(K) (g/mol)
E, 0.3 T, 300 m; | 30.974
E, 70 T, 700 m; | 61.948
E; 500 Ts 1000
E4 1000
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