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The dimensioning of injection heads for the extrusion of rubber profiles is exclusively based on 
empiric knowledge of the non-linear flow behavior of elastomers. Thus, the design of injection 
heads is carried out with subject to the used rubber compound, whereas the geometry of the 
appropriate profile is achieved by empiric adaptation of the extrusion die. This was one of the 
motivations for a research project concerning the experimental and numerical investigations of 
the viscoelastic material behavior of rubber compounds and rubber blends. 
 
The investigations were performed with various rubber compounds used in industry, with 
amorphous and crystalline structured EPDM as basis polymer and mainly carbon black as filler 
with different filler degrees. To investigate the viscoelastic behavior experiments with a 
capillary-viscometer and a rubber process analyzer were performed. In addition to the extrusion 
pressure the die swell of the rubber compounds has been determined for all capillary-
experiments. 
 
The investigations cover the discussion of three viscoelastic properties, the shear strain rate 
dependent viscosity function, the die swell phenomenon and the dynamic moduli, i.e. storage and 
loss modulus. 
 
For the description of the shear rate dependent viscosity the power law is used. With an empiric 
relationship the die swell phenomenon is investigated. This equation allows the identification of 
one material parameter characterizing die swell. Finally, storage and loss modulus will be 
modeled by means of a nonlinear rheological model. The application of these models and the 
determination of the corresponding parameters for all materials allow shows identification of the 
influence of the molecular structure of the materials, i.e. chemical structure of the basis polymer 
and filler degree. 
 


