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Crystallization under flow or deformation in linear and helical polymers
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Abstract: Molecular simulations are attracting increasing interest in these days as powerful tools to
reveal the molecular mechanism of polymer crystallization. Most of the previous studies are concerned
with crystallization from quiescent melt, and they treat crystallization almost exclusively in simple
linear polymers such as polyethylene. The present work is about our recent challenges to the
crystallization in the helical polymer (isotactic polypropylene) as well as in the linear polymer
(polyethylene), both under large deformation and/or shear flow. A point of emphasis is on the
transient metastable phases during the early stage of crystallization.
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Fig.2 Uniaxial elongation of PE melt at 350K along the z-axis.
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Fig.3 Initial growth of nucleating clusters (350K, 15MPa) at
indicated times.
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Fig.4 Growth in average sizes of the clusters during initial Fig.5 WAXS diffraction patterns during the initial process
processes of nucleation; for tz=45(black), 15(blue) and of nucleation at 350K and tz=15MPa. During the onset of
O(red). Critical nucleation is considered to take place ordering the reflection due to the transient mesophase is
around the size indicated by yellow tape. clearly noticed.
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