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Abstract

Composites of polymer and micron-sized particles of carbonyl-iron were investigated in terms of
their magnetization behavior. Thermoplastic elastomers with varying Young’s modulus (Epolymer =
0.14 - 14.6 MPa) were used as matrix material. Field dependent magnetization curves reveal that the
hysteretic behavior of the composites strongly depends on both the particle fraction (7, 10, 14, 21,
31 vol%) and on the mechanical properties of the polymer. It is shown that hysteresis only appears
above a certain fraction of magnetic particles which can be accounted to the magnetic exchange
between the particles. However, hysteresis is suppressed in the composite with largest Young’s
modulus of the polymer matrix, even at largest particle fraction.
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1. Introduction

Magnetoelastic composites based on an elastic polymer matrix and a magnetic material have
attracted attention in various research fields, such as sensor technology, damping mechanics or
biomedicine. These materials are highly responsive to an externally applied magnetic field
triggering the change of intrinsic and extrinsic properties, like size and shape, permeability,
magnetization or mechanical behavior [1,2]. For application, usually magnetostrictive and
magnetorheologic effects of these composite materials are exploited [3,4]. The internal structure can
be manipulated by an external magnetic field during preparation as has been shown experimentally
[5,6]. The resulting microstructure strongly influences the properties of such composites [7].
Several numerical studies have been applied to model the coupling between magnetic particles and
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