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Friction and wear reduction of hydrogels by controlling hydration structure and
surface microstructure
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By hybridization of the structures of PVA freezing-thawing gels and
cast-drying gels in a single layer, we obtained composite-type hybrid gels with low hydraulic
permeability and surface lubricating hydration layers were developed. It was found that the
frictional properties of the hybrid gels were independent of the friction speed and applied load
dependence, and showed an extremely low friction coefficient.

When microscopic bumps structure is given to the surfaces of PVA cast-drying gels and
composite-type hybrid gels, the initial friction was significantly reduced under water lubrication,
and the friction coefficient was significantly reduced not only in the initial friction but also in
t?e steady-state friction with minimal wear under the condition lubricated by hyaluronic acid
solution.

These results indicate that friction and wear can be reduced by controlling the hydration structure
and surface microstructure of PVA hydrogel.
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