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Introduction: Viscoelastic materials exhibit
several non-trivial effects such as highly non-linear
dynamic behavior, advocating the use of finite
element software. The objective of this project is to
fully characterize a viscoelastic material. This is
done by firstly performing a Dynamical Mechanical
Analysis (DMA), see Figure 1. Simultaneously we
investigated the deformation with advanced image
processing algorithms – hence the two dots seen
in Figure 1. These experimental results are
subsequently used to determine and optimize
parameters of a Weak Form COMSOL model.

Results: The acquired results are
demonstrated and compared to each other.
The simulated and measured force, shown in
Figure 3(a), using the Arruda-Boyce model
are in good agreement. The same, although
to a slightly less extent, is observed for the
dot distance in Figure 3(b). Still, the deviation
in dot distance does not exceed 2% over the
complete measurement. The other two
models showed similar trends, but slightly
larger errors around 7% (not shown here).

Conclusions: The results of the numerical
study demonstrate the correct trend of all
three non-linear models, with the Arruda-
Boyce model showing the best fitting
performance.
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Figure 1. The stretched material sample

Figure 2.
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Figure 3. (a) Force comparison (b) Dot distance comparison
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(a) Geometry model including two dot probes, 
(b) The resultant deformation
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