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The aim of this study is to develop and demonstrate a new multi-scale
simulation method to predict material deformation and flow at molecular dynamics and macroscopic
scales. To this end, an algorithm for molecular dynamics simulation of arbitrary deformations was
developed and a simulation code was developed. One of the achievements during the project was the
elongational flow simulation of large deformations. Large elongational flow simulations in mixtures
of cyclic and linear polymers were carried out and stress overshoot behavior under biaxial
elongational flow was found. Furthermore, topological transition phenomena were discovered in
mixtures of polycyclic and linear chains. These results were published in the papers.
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