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Abstract

Polymer nanocomposites (PNCs) are known to display exceptional non-linear mechanical
properties, even for deformation amplitude as low as a few percent. One of the most studied
phenomenon is the so-called Payne effect, a drop in storage modulus with increasing ampli-
tude. Several mechanisms have been put forward to rationalize such effect, including filler
network breaking, polymer chain desorption and yielding of the polymer confined between
the nanofillers (1). In this contribution, we demonstrate that for PNCs involving fractal-like
aggregates, the Payne effect may originate from the shear-induced alignment of the aggre-
gates. We reach this conclusion by using a coarse-grained model, which combines an explicit
representation of fillers with an implicit description of the polymer matrix (2). We system-
atically characterize the effects of aggregate size and polydispersity in the amplitude of the
Payne effect (3). Moreover, we probe the mechanical response of the model PNCs after a
first cycle of deformation. We observe slow recovery kinetics of the original storage modulus
of the PNCs and relate this memory effect to the alignment of the aggregates. Our findings
should contribute to clarify the relation between the macroscopic mechanical response of the
PNCs and the mesoscopic state of the filler.
If time permits, we will eventually discuss our recent results on thermal transport at metal/amorphous
silica interfaces (4), which enable to build a multiscale model to predic the photothermal re-
sponse of core-shell colloidal nanoparticles, with applications in nanoparticle assisted cancer
therapy (5).
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