Identification of a Magnetostrictive Material Model
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Abstract
The project focuses on modeling magnetostrictive materials. It is motivated by real-world
phenomena and applications; take, for example, magnetostrictive energy harvesters or vibration sensors. There are mathematical models proposed by experts in this field. Like in
[2], we focus on the identification of model parameters and on the comparison of the model
response with the experimental data. We have received data of measurements of a galfenol
specimen that were used in [2]. In galfenol, however, the hysteresis phenomenon is demonstrated only weakly. As a consequence, a simpler model without hysteresis has been proposed
in the current research. Since the galfenol hysteresis loops are narrow, they are included into
a measurement error. A new, simpler model has been identified from the measured magnetic
and magnetostrictive cycles at different constant stresses. Although the model behavior has
corresponded to observed data rather satisfactorily, it has turned out that some measured
phenomena cannot be explained by the model. This drawback is especially pronounced in
the magnetostrictive response under large mechanical stress. To improve the model response,
a new model has been proposed. It lacks hysteresis, too, but includes a feedback based on
the current level of magnetization observed in a galfenol specimen in a magnetic field. The
identification of the parameters of the feedback model is the subject of the presentation.
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