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3-Dimensional Modeling of Flow of Polymeric Fluids
with Various Viscosities in an Extrusion Die Using Mixed
Method and Tetrahedral Elements
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Abstract

This research work is devoted to the development of a mathematical model for the simulation of the
flow of polymeric melts through the die region of extruders. A set of governing equations are solved
using finite element method. Standard Galerkin technique is used in conjunction with the mixed
scheme to solve the flow equation. Due to the non-linear nature of global equations, the Picard iter-
ation method is used. The well-known power-law equation was used to describe non-Newtonian rhe-
ological behavior of the material and the effect of viscosity on the accuracy of model was investi-
gated. In order to create a finite element mesh for the complex geometries of the die, tetrahedral ele-
ments were used. Therefore, the second order tetrahedral elements (10 nodes) and the first order
tetrahedral elements (4 nodes) were used for calculation of velocity and pressure, respectively. To
show the applicability of the model, the flow of the polyethylene melts with various viscosities
through the die of a single screw extruder were simulated. The validity of the present technique
under realistic conditions was confirmed by comparing the model simulation results with the exper-
imental data.
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