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Overview

Material Characterization of Extruded Rubber Blends

The influence of an extrusion process on the viscosity
function of rubber blends is identified. This knowledge
Is required for performance of realistic nhumerical
simulations of injection heads and extrusion tools for
rubber profile production. The experimental basis of this
Investigation are tests with both, capillary and extrusion
rheometer. The latter is a combination of an industrial
extruder and a circular cross-sectional extrusion tool,
allowing the application of material characterization
methods used for capillary experiments. Thus,
determination of the viscosity function of extruded rubber
blends is possible. Additional capillary experiments allow
an identification of the influence of extrusion on the
viscosity of rubber blends. For the material
characterization a nonlinear iteration scheme is used,
which is proven to be applicable for rubber compounds
and rubber blends. Successful verification of extrusion
rheometer tests are performed with numerical back-
calculation of the corresponding pressure measurements.
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The determination of viscoelastic properties of rubber blends by capillary viscometry is characterized by different viscosity functions
due to different geometries of capillary dies. According to KlUppel et al. [2] the occurrence of wall slippage is one possibility for this
phenomenon. Due to different diameters of capillary dies (D = 0.5, 1.0, 2.0 mm) and extrusion tool (D = 14 mm) the viscosity functions
cannot be compared. The investigation of extruded materials under usage of capillary viscometry allows verification of interaction
between extrusion process and viscosity as well as geometry dependence of viscosity functions. Because of usage of circular
geometries for both experiments, capillary and extrusion rheometer tests, the consistency factors of different experiments can be
compared. For raw and extruded rubber blends a clear relation between viscosity and geometry of the extrusion tool is identified.
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A numerical simulation of an extrusion
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The obtained numerical results show
a good agreement with experimental
data under consideration of energy
dissipation according to Arrhenius [1].
Therefore, a satisfactory validation for

avoid the disadvantages of
capillary viscometry, an
extrusion tool with a circular
cross-section has been
built. Thus, determination
of the viscosity is possible
under usage of character-
ization methods, which are
standardly applicable for
capillary experiments with
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