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This thesis is concerned with the numerical prediction of stick-slip and die-
swell problems. The primary effect of die-swell is considered in the extrusion process
to produce PVC pipes and various plastic containers. The computation of free
surfaces with and without slip at die-wall is analysed in an axisymmetric coordinate
system. Numerical solutions are computed by a semi-implicit Taylor-
Galerkin/pressure-correction finite element scheme. Solutions for two-dimensional
incompressible creeping flow of Newtonian and viscoelastic fluids are presented. Die-
swell simulations for Newtonian fluid and stick-slip flow are compared with other
literature for an Oldroyd-B model. Variation in Weissenberg number (We) of
polymeric viscosity is investigated. The work involves velocity gradient recovery
technique for adjusting the smooth solutions. The surface solution of reprojection
method is used after remeshing to modify velocity vector. Effects of mesh refinement
on improving solution accuracy are given.
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