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Effect of entanglement on rotation of polymers under shear flow II
—a simulation Study

o K. Urayama, Sathish K. Sukumaran and J. Takimoto

Dept. of Organic Materials Science, Yamagata University

ABSTRUCT: Rotation of polymer chains under
steady shear flow was studied using coarse-grained
molecular dynamics simulations. The rotation
frequency, nondimensionalized using the longest
relaxation time, of both unentangled and entangled
polymer melts exhibited nearly identical depen- dence
on the Weissenberg number. Visualization of the chain
configurations indicated that, at high shear rates, chain
rotation is effected by the ends of the chain gradually
moving closer together and results in the end-to-end

vector executing a flip.
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Fig.1 Dimensionless rotation frequency as
functions of Weissenberg number
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Fig.2 Time displacement of the end-to-end
vector component RxRy
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Fig.3 Snapshots of a rotating chain.
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