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Abstract—Employing melt spinning as an extensional flow and the White-Metzner model with a strain rate-
dependent relaxation time as a constitutive equation, we have conducted an analytical study on the flow behavior
of viscoelastic fluids. The results show that the viscoelastic fluids can be dichotomized by the strain rate depen-
dence of their relaxation times. Namely, the group 1 fluids whose relaxation times have smaller strain rate
dependence exhibit strain thickening extensional viscosity and the spinline velocity profiles increased by an
increasing Weissenberg number (dimensionless relaxation time), whereas the group II fluids whose relaxation
times have larger strain rate dependence exhibit strain thinning extensional viscosity and the spinline velocity
profiles decreased by an increasing Weissenberg number. This contrasting picture of the viscoelastic fluids
parallels with other researchers’ similar experimental findings. It was also found that a master curve was
obtained for the extensional viscosity curves having different Weissenberg numbers by shifting them in propor-
tion to the values of their Weissenberg numbers.
Keywords: Dichotomy, Extensional Viscosity, Isothermal Melt Spinning, Master Curves, Recoverable Strain,
Relaxation Time, Strain Rate Dependency, Viscoelastic Fluids, Weissenberg Number, White-Metzner
Model.
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