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ABSTRACT

Magneto-active polymers (MAPs) are smart which modify their mechanical properties in response
to its surrounding conditions [4]. These composites consist of a polymeric matrix (i.e., elastomer)
filled with magnetic particles (i.e., iron particles). When bonded together, these two phases form
a continuum solid that, under the application of an external magnetic field, mechanically reacts
leading to changes in shape and volume or/and alterations in its rheological properties. Such a
magneto-mechanical response is determined by the material properties of the polymeric matrix
and magnetic particles. MAPs have state-of-the-art applications in material science and solid
mechanics, such as mechanical damping systems, soft-robotics, valves, seismic isolators, tactile
displays and anti-impact devices [3]. Biological applications are currently gathering scientist’s
interest in this bioinspired material. Peristaltic pumps, and even more sophisticated uses such as
wound healing through the stimulation of cell migration [1], are examples of MAPs’ potential in
biomedicine. In this work, we present the mechanical characterisation of MAPs constituted by
PDMS filled with carbonyl iron powder (CIP) particles under multiple manufacturing conditions
and at different loading conditions. These results are analysed and motivate the formulation of a
nonlinear constitutive model that accounts for some of these manufacturing conditions [2]. Further
work is performed to incorporate magneto-mechanical effect.
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