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Aggregation states of rubbery polymers adsorbed on solid surfaces
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Although adhesion phenomena of sticky materials on solid surfaces has attracted
much interest from both industrial and academic fields, the detail of the adhesion
mechanism is far from clear for a moment. This should be because the adhesion
phenomenon is related to the structures in wide range of size scale, from mm to nm.
The analytical methods for the adhesion interface, i.e., the “buried interface” between
adhesives and adhered solid interface, are also limited.

In this study, macroscopic adhesion behavior of rubbery materials was examined and
discussed on the basis of the microscopic adsorbed polymer chain. Films of
cross-linked poly(dimethyl siloxane) (PDMS), silicone rubber sheets, were prepared
and adhered on glass substrates. The time-dependence of the peeling strength of the
cross-linked PDMS sheets from the glass substrates were evaluated and compared
with that of the amount of the adhesion deposit layer and residue layer of
non-cross-linked PDMS after rinse with good solvent. We revealed that the
time-evolution behavior of peel strength is quite similar to that of adhesive deposit
layer. This result suggests that the formation of adsorbed layer plays an important
role for the adhesion behavior of rubbery materials.
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