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The finite element method has been utilized to analyze the 4:1 sudden contraction flow of polymer melts with the Leonov rheological model. Both the flow and stress fields were numerically simulated, and some experimental data from literature were obtained for comparisons. Moreover, the size and intensity of the vortex flow were predicted. The extensional and shearing characteristics of the contraction flow were made clear by inspecting the simulated streamline pattern and the absolute velocity contour plot. Flow behavior of polymer melts, when the continuous extension was encountered, was also studied by use of the available extension viscosity data. On the other hand, the Weissenberg number (We) at various shear rates was calculated by solving the fully developed flow field with the Leonov fluid model. Then, the appropriate relation of the vortex behavior in polymer contraction flow with We or with the extension feature can be successfully established.

