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Rheo-optical study on internal filler structures in rubber composites with
terahertz polarization spectroscopy
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We studied the relationship between carbon black fillers and host rubber
matrices in a carbon-black-rubber composite, which is one of the typical polymer composites, with a
spatio-temporal resolved terahertz polarization spectroscopy. We focus on the investigation of
change in internal filler structures during two characteristic dynamical mechanical responses, i.e.,
the stress relaxation and the stress softening. Through the development of high-speed, high
precision terahertz polarimeter and the spectral analysis based on a combination of Monte-Carlo
simulation and effective medium theory, we systematically revealed the change in internal filler
structures due to the mechanical responses. Our findings would provide a new perspective for the
investigation of the relationship between the fillers and rubber molecules in the black rubbers
during dynamical, mechanical responses.
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