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& Abstract

Materials which combine two or more ferroic characteristics are known as multiferroics and can
exhibit an interaction between electric and magnetic fields. This magneto-electric (ME) coupling can
find applications in sensor technology or in electric field-controlled magnetic data storage devices.
Since most ME single-phase materials show an interaction between electric polarization and
magnetization far below room temperature and therefore outside of a technical relevant temperature
range, the manufacturing of two-phase composites, consisting of a ferroelectric matrix with
magnetostrictive inclusions, becomes important. They generate the ME coupling at room
temperature as a result of the interaction of their constituents. We distinguish between the direct and
converse ME effect, whereas the direct effect characterizes magnetically induced polarization, where
an applied magnetic field yields a deformation of the magneto-active phase which is transferred to
the electric phase. Furthermore, the converse effect characterizes electrically activated
magnetization. Hence, the ME coupling of composite materials significantly depends on the material
behavior of both phases as well as on the morphology of the composite's microstructure. In this
contribution we discuss the modeling of micro-heterogeneous composites with electrically and
magnetically active phases, which exhibit as a product property an effective (macroscopic) magneto-
electric coupling. In order to determine the effective properties a homogenization approach, the so-
called FE2-method, is performed, which combines via a scale bridging the macro- and microscopic
level. In order to predict a realistic coupling behavior we implemented suitable material models on
the microscopic level for the individual phases to depict the characteristic hysteresis loops.
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