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Molecular nodding and sinulations for polymer/nanomaterials under flow fied
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Sionificant advances in the fidld of conputer sinulations (ooth nethodological and algorithiic) and the rapid
increase in conputing power have led to the devdlopment of powerful multiscale simulation tools. These
developmrents have the potential to address fundamental issues in meterials science and technology by
revedling the nolecular origin of unique phenomrena exhibited at the nacroscopic levd and by ducidating
the structure—property-processing relationships in systars with a complex intemal nricrostructure. I this
tak, 1 will describe recant devalopnents of methods of a hierarchy of sinulation tools [nonequilibriun
nolecular dynarrics (NEIVID) and noneailibrium Monte Carlo (NBMIC) methods based on the principles of
nonequilibrium themodynamics/statistical nmechanics] and their applications to the study of the physical
properties of complex necronplecular fluids, especially under the application of an extamal fidd; eq, an
inposed flow can perturb a polyireric system over several length and tine scales, causing it to exhibit a
variety of themmodynamical and rheological proparties. Further exdensions to nore  conplex
polymer/nanoreterials will be briefty mentioned.
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