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In this paper a macroscopic magnetoelastic constitutive model for giant magnetostrictive
materials, like Terfenol and Galfenol is developed. The model is developed by using
the Lagrangian description having the right Cauchy-Green deformation tensor and the
magnetic induction vector as state variables in the Helmholtz free energy expression, in
line to the studies in [1, 2, 3] and utilizing the theory of invariants [4]. Special emphasis
is given to model the significant stress dependency of the magnetic behaviour of giant
magnetostrictive materials.

A finite element implementation of the proposed model is developed and has been used
to model magnetostrictive energy harvesting device.
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