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Elucidation of hydration lubrication mechanism by friction measurement and
in-situ observation of internal structure of nanometer-thick gel thin films

Itoh, Shintaro

13,900,000

nm

MPC

0.1
0.01

To elucidate the mechanism of lubricity of nano-thick gel thin films, a
nano-friction measurement method was established to precisely measure and control the shear gap of
tens to hundreds of nm and to simultaneously measure shear force, load, and contact area. The gel
thin film was made of grafted and hydrated MPC polymers. Using the measurement method developed in
this study, simultaneous measurement of shear viscoelasticity and friction properties was achieved,
and it was found that there is a close correlation between the two and that there are two clearance
regions where low friction is realized. To elucidate the mechanism in more detail, we constructed a
measurement system that enables nano-friction measurement and dielectric relaxation measurement at
the same time, and succeeded in measuring dielectric relaxation spectra. We also found that there is

a correlation between the friction properties and the nanostructure of the thin film by X-ray

reflectivity measurement.
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