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Abstract
Equilibrium and Non-Equilibrium Molecular Dynamics were used to understand the relationship

between the molecular structure and the rheological behavior of complex fluids. The analyzed systems
were: i) Polymer (chains) solutions with different conformations (e.g. Linear, branched, hyperbranched,
dendrimers, etc.), ii) Micelles consisting in surfactant molecules immersed into two types of solvent (oil
and water like) and iii) Associative polymers.
Some potentials were used, since simple FENE and Lennard-Jones [1] (for coarse-grained molecular
models) until more complicated such as: COMPASS and PCFF [2] (for atomistic simulations).
The equations of motion were solved for shear flow with SLLOD equations of motion integrated with
Verlet’s algorithm [3]. A multiple time scale algorithm extended to non-equilibrium situations was used as
the integration method.
The structural properties include Static Structure Factor, Radius of Gyration and Anisotropy Factor.
By other hand, the rheological parameter was mainly the shear viscosity as a function of shear rate; in
this case we have observed three regions in the rheological response: i) Newtonian behavior, ii) Shear
Thinning and iii) Shear thickening [4], depending on the system under study.
All the simulations were performed using both Medea [5] and LAMMPS [6] softwares, as well as
programming code developed in C++ and FORTRAN.
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