Toward a quantitative study of confined polymers by
dissipative particle dynamics simulations
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Filled elastomers systems are extensively used in the rubber industry, not only for the
reinforcement of the polymer matrix but also to reduce the cost of the final product. Nevertheless,
an accurate description of mechanisms that are associated to this reinforcement is still missing.

A way of considering the polymer-filler interaction is to use current simulation tools to study the
motions of such a system. However, polymeric systems have various kind of motions and a
multiscale approach is required to sample the largest length and time scales. Microscopic
simulations using atomistic models (Molecular Dynamics) are used to perform the calculation of
potentials of mean force. These potentials can be used to describe polymer-filler interaction at a
mesoscopic scale using the Dissipative Particle Dynamics (DPD).
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) Results o o
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Chains are too short (C,,, = 10.8 kg/mol) to exhibit a plateau modulus, but a characteristic The resulting static bulk properties are well reproduced.
slowdown with the molecular mass is shown.
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Prospects :

- Optimization of the Primitive Path Analysis.

- Entanglements distribution in confined system.
- Out of equilibrium and mechanical properties.
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