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Abstract

Now, the simulation of extrusion process is studied widely in order to increase
products and improve quality so the problems of wire coating are considered generously. The
annular tube-tooling extrusion was set up by a model that is called Navier-Stokes equation
addition with a rheological model in the differential form based on single-mode exponential
Phan-Thien/Tanner (PTT) constitutive equation in a two-dimensional cylindrical coordinate
system in order to predict the contraction point of the polymer melt beyond the die. The
solutions of this problem are solved by a numerical method which is called semi-implicit
Taylor-Galerkin pressure-correction finite element scheme. The investigation was focused on
incompressible creeping flow with long relaxation time in term of Weissenberg number (We)
up to 200. The isothermal case was considered with surface tension effect on free surface in



extrudate flow and no slip at die wall. The Stream line Upwind Petrov-Galerkin (SUPG) has
been proposed to stabilize solution and the structure of mesh after die exit was adjusted after
predicted both top and bottom free surfaces so the location of contraction point is around one
unit length that is close to experimental estimation.

Keywords: wire coating, PTT model, extrusion, tube-tooling,
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