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Visualization of adhesion phenomenon connecting nano and macro of rubber
friction

Nitta, Isami
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The influence of meniscus forces acting on rubber and glass was investigated
from a macroscopic point of view. In smooth rubber specimens, the real contact area, Ar, greatly
increased slightly with contact time in dry condition. Due to the intervention of water, Ar
increased significantly with contact time. This is due to the meniscus force attracting the rubber
to the glass and expelling the water. In the case of ethanol, which evaporates quickly, Ar
increased in a short time. The rate of increase of the friction coefficient did not correspond to
that of Ar. The reason for this is that the Ar increased by meniscus force is subject to compressive
stress, but when the water evaporates, the meniscus force disappears and the compressive stress
changes to tensile stress. Therefore, when frictional force is applied, the Ar that was under

compressive stress disappears.
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