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Structural Analysis of Adsorbed Layers Sandwiched by Two Surfaces with Narrow
Clearance and GClarification of Mechanism for Ultra-Low Friction Characteristics
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Friction and wear on sliding surfaces are one of the most severe problems to be solved in machines, and many
researches are carried out in the field of tribology. Particularly, to understand the tribological phenomena under
lubrication state, precise analysis of solid/liquid interface between substrate and lubricant is necessary. However, the
structure and properties of the ‘boundary lubrication layer’, that is, some sort of molecular chains to realize the
ultra-low friction characteristics, are still unclear.

The structural analysis for the boundary lubrication layers sandwiched by two surfaces was tried with use of the
neutron reflectometer ‘SOFIA” set in the MLF facility in J-PARC in the study. The surfaces with polymer brushes
were prepared as the model of boundary lubrication layers, and hexane was used as solvent. The polymer brush on
one side was made from the deuterated methyl methacrylate (MMA) to enhance the contrast from the viewpoint of
neutron scattering length density.

The structure of polymer brush on the surface in hexane was investigated by the neutron reflectometry first. As a
result, the polymer brush prepared for the study was swollen in hexane and the swollen thickness became 1.5 times
larger than the dry thickness. As a next step, a new sample holder to achieve narrow and parallel clearance between
two surfaces was designed and developed with a piezoelectric stage, and the experiment with the developed holder
was tried. Then, the neutron reflectometry profile from the top and bottom surfaces was clearly obtained, but the
information about the structure of polymer brush in the clearance could not be obtained. The next beamtime will
come on March 2015, and then the re-experiment will be challenged again.




