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We made molecular dynamics scheme to analyze ﬁhysical adsorption of
lubricant additives on a metal surface. For the oiliness agents, we show structure dependence of
base oil on the oiliness additives. For the extreme pressure additives, we found the molecules form
stable reverse misselle and do not adsorb in room temperature. For the chemical adsorption process
on metal surfaces, we made metal and metal oxidized hybrid surface model to show selective
adsorption using reactive force field. The method is extended for extreme pressure additives and
compared with experiments. In order to apply Machine learning for organic soft materials, we
introduced structure analysis using persistent homology and showed it is useful for evaluation

function.
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