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One of the major limitations of using Terfenol-D in actuators and sensors is its magnetic
hysteresis power loss which leads to reduction of mechanical power loss, precision and
linear measuring range in actuators and sensors, respectively. In this paper, magnetic
hysteresis power loss of Terfenol-D and its affecting parameters are studied and modeled
experimentally. To this end a fabricated experimental setup is used to obtain magnetic
behavior of Terfenol-D consisting of major and minor hysteresis loops at different values of
frequency, magnetic field intensity and mechanical pre-stress. Data of these loops are used
as an input to analytical equation of magnetic hysteresis loss. The results show that the
magnetic hysteresis loss increases with increasing in frequency and peak value of magnetic
field intensity and decreasing in mechanical pre-stress. Then, an explicit model based on
power relations for frequency, peak value of magnetic field intensity and mechanical pre-
stress is presented to predict magnetic hysteresis power loss. This model is validated
under new different conditions and the results show very good agreement with analytical
model. The main advantage of the explicit model is that it does not need hysteresis loops as
input data and it can predict the magnetic hysteresis power loss only by determining the
values of conditional parameters.
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® Terfenol-D

* Magnetostrictive

® Curie temperature

® Coupling coefficient

” Bias

8 Hysteresis power loss

° Eddy currents power loss

10 Excess power loss

U Static hysteresis power loss
12 Dynamic hysteresis power loss
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