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Finite element study of the flow of rubber compounds in an extruder die

M. Bagheri-Jaghargh, M.H.R. Ghoreishy®, G. Naderi and S. Soltani

Polymer and Petrochemical Institute, , Tehran, Iran

Abstract: A finite element model was developed that can simulate the flow behavior of
rubber compounds in extruder dies. In this model YD flow equations were considered in
cylindrical coordinate system and the weak form was derived based on standard Galerkin
method. Then the equation set was solved using continuous penalty finite element method.
Fluid was considered to be incompressible and the flow was assumed to be laminar and
steady state. In this model fluid was presumed as non-Newtonian and Power-law and Carreau
constitutive models were applied to reflect its rheological behavior. In the end to verify the
model, the flow of a NR/SBR compound was simulated through an axisymmetric die and its

results were compared to the experimental results of the extrusion of the compound.

Keywords: Modeling, Finite element method, Rheology, Rubber compounds, Power-law
model, Carreau model
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