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Context: study of mechanical microinstabilities
(conformational transitions or ruptures) in small systems
with important effects of the temperature

Method: combination of

Micro/nano stgtlstlcal meChamCS.' with Statistical
7 approach a broad range of —

applications
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Nanomechanics of macromolecules
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Phase

Hairpins
T transformations
unzipping in shape memory
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Adhesion/deadhesion in micro-nano technology...

R Villey, et al., Soft Matter, 11, 3480-91 (2015)
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Fracture mechanics

Plastic phenomena
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Taxonomy of microinstabillities
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Bistable (or multistable) behavior

between one ground state and one

(or more) metastable state.

Examples: conformational transitions

In polymers or martensitic
transformations in solids.

Transitions between the broken or
unbroken states of some breakable
units of the system.
Examples: unzipping of hairpins,
denaturation of macromolecules and
peeling of films.



Model of cohesion-decohesion
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Properties of A?V (n)
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Progressive Helmholtz ensemble
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Thermodynamic limit (N—0)
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Force-spectroscopy methods (Neuman and Nagy, 2008)
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Generalization with softening
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Hypothesis: extension of the zipper model
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Properties of A‘i}” (v, 3)
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Force-temperature behavior
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Phase diagram
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Conclusions

The combination of statistical mechanics and nano-
micromechanics allows for studying the behavior of
systems In large temperature intervals and over a wide
range of sizes (from the nanoscale to the macroscale).

Moreover, we can approach problems pertaining to rather
different topics, spanning soft matter, biophysics,
mechanics of adhesion, fracture mechanics, material
science and so on.

To conclude, some perspective concerns the study of the
dynamics (out-of-equilibrium statistical mechanics) and the
effect of the heterogeneity In systems with
microinstabilities.
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