2020 2023

Study on friction reduction mechanism of solvation layers on molecular
adsorption films

Watanabe, Seiya

2,900,000

FM-AFM
FM-AFM

ZDDP

In this study, to elucidate the mechanism of friction reduction by the
solvation layer on the molecular adsorption film, we performed (1) observation of the solvation
structure on the molecular adsorption film using FM-AFM and (2) observation of the friction surface
in the mesoscopic region. (1) For the experiments using FM-AFM, we clarified the spatial
distribution information of solvation structures formed by base oil molecules on the molecular
adsorption film of oiliness additive, and quantitatively evaluated the load range that has a
friction-reduction effect. (2) For the observation of friction surfaces in the mesoscopic region, we

developed an in-situ Raman friction tester that enables simultaneous acquisition of information on
surface topography and molecular vibration of tribofilm molecules. The formation process of ZDDP
tribofilms was observed by the developed apparatus, and the process of chemical composition change
with increasing film thickness was clarified.
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