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Active and multifunctional materials have drawn considerable interest in recent years, as they show great potential for 
enabling truly novel sensing, actuation, transduction, energy harvesting and biomimetic applications, to be employed, for 
example, in aerospace, the automotive industry, microelectronics and the biomedical field. In addition to the exploration, 
synthesis and characterization of new material systems, the accurate modeling and simulation of their constitutive response is 
of key importance in the endeavor to lead the application development process beyond purely conceptual ideas. We focus 
here on the modeling of a subclass of such materials exhibiting magneto-mechanical coupling, namely giant 
magnetostrictives, magnetic shape memory alloys and magneto-active polymers. From a modeling standpoint, great 
challenges stem from the complex coupled, nonlinear and inelastic nature of the material response. This macroscopic 
behavior is often driven by microstructural changes, such as phase transformations or twin-boundary and magnetic domain 
wall motion. On the other hand, strongly-coupled nonlinear boundary value problems must be solved for device analysis. 
Three particular modeling cases are discussed and illustrated with numerical examples. First, as an extension of classical 
approaches of computational inelasticity, a return-mapping-based algorithm for magnetic shape memory behavior is 
presented. Secondly, a new and rather general variational-based modeling approach and computational implementation of 
macroscopic continuum magneto-mechanics is presented with a special focus on dissipative magnetostriction. Finally, a brief 
overview is given on recent research activities related to computational magnetomechanics in the geometrically-nonlinear 
setting with an application to magnetoactive polymers. 
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