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INTRODUCTION

RESULTS

Mechanical and electrical properties have been investigated as a useful tool for the
relaxation phenomena study of polymeric materials through the complex elastic modulus
E* and the complex relative permittivity Ɛ* analysis[1], under isothermal and isochronal
conditions obtained by dynamic techniques. The experimental results provide a basis to
establish a correlation between the electrical and mechanical characteristics of the
material[2]. Classical rheological models based on traditional calculus are inaccurate
while describing the physical phenomena associated with some molecular motions that
the material presents due to segments rearrangement in the polymer chains. Thus, the
application of differential and integral operators of non-integer order, known as fractional
calculus, as an alternative for the properties description in polymer systems and its
validation with experimental results is suggested[3,4].
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OBJECTIVE
Electro-rheological study of hybrid materials with polymer matrix, for which will be necessary
development of models based on the fractional calculus for the description of complex
relative permittivity and complex elastic modulus in polymeric materials and the
corresponding hybrid materials, considering the various relaxation phenomena that occur to
certain conditions in the polymer matrix. The models developed will be used to describe in a
precise manner the polymer molecular mobility, attaching a molecular interpretation for the
model parameters.

EXPERIMENTAL METHODOLOGY
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Real part of 𝐸 ∗ and tan 𝛿𝑚 of PVB and their
corresponding Mechanical Fractional Models.
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Real part of 𝜀𝑟∗ and tan 𝛿𝑒 of PVB and their corresponding
Dielectric Fractional Models.
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Correlation Model from mechanical (acoustic) and
electro-dynamic velocity.
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Fractional Models
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Conclusions
CONCLUSIONS

 The increase of the dielectric properties of PVB and PVB-Fe2O3 induces an exponential
decay of the mechanical properties.
 The dielectric properties evaluation (tan δe) using DDA allows estimating the glass
transition temperature of the polymer, which is comparable with that estimated from the
experimental measurements of DMA.
 The correlation between the mechanical and electrical properties supported by the
fractional models can be used to determine a relationship between both dynamic
techniques and predict the polymer molecular mobility.
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