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Modeling of polymer lubricating additives by DNA structure and elucidation of
the effect of molecular structure on frictional properties

Yamashita, Naoki
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The effect of polymer structure on friction properties was evaluated to
improve the performance of lubricating additives. DNA was used as a model for polymer additives
since complex molecular structures can be easily fabricated.

DNA structures such as linear or branched chains were fabricated, and friction measurements were
performed. The results showed that lower friction coefficient was obtained when using DNA structure
with linear structure. On the other hand, small amount of wear was obtained when using DNA structure
with branched chains. The DNA structures were fluorescently labelled and the amount of adsorption
on the substrate was evaluated. The results showed that the more branched the structure, the lower
the adsorption tended to be. These results suggested that the more branched chains, the more firmly
they are adsorbed on the substrate, which improves wear resistance, whereas they may not contribute
as much to friction reduction.
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