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ABSTRACT

M

ost theories or models of adhesion, failure, or
the strength of materials are equilibrium
theories, typically represented by thermodynamic phase diagrams. With the increasing
appreciation of the complexity of polymer
and biological systems – now also referred to
‘complex fluid’ and ‘soft material’ systems – many more types
of rate, time, and history-dependent phenomena (including
‘dynamic’ interaction forces or potentials, and processes) have
appeared whose essential feature is their non-equilibrium
nature. These will be reviewed, especially recent experimental
studies of interactions in viscoelastic, soft material, colloidal and
biological systems, that involve complex deformations, slow
structural rearrangements, and various relaxation processes
occurring at different time scales. Scaling effects of length
(size), and time will also be discussed.
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