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Molecular Dynamics Analysis of Extreme Pressure Additives using Reactive and Classical
Force Field (' Graduate School of Information Science, University of Hyogo, *Idemitsu Kosan
Ltd)) OHitoshi Washizu', Kyosuke Kawakita', Yuki like', Mutsuki Homma', Riku Araki',
Yoshiki Ishii', Hiroaki Koshima?

The extreme pressure additives in lubrication oil make surface film reacting on the metal
surface under high temperature and high share and bring low friction and wear. The mechanism
is not easy to understand since they include many process. Additive molecules make reverse
micelle in normal condition. Then the molecules adsorb on metal surface under lubricating
condition. We used molecular dynamics simulation to understand the stability of reverse
micelle in room temperature. Then used reactive force field to analyze surface reaction on metal
surfaces and results revealed the mechanism.
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Fig. 1 Molecular dynamics simulation of mono-Oleyl phosphate. Classical molecular
dynamics of reverse-micelle formation (left) and reactive molecular dynamics of surface
adsorption (right).
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