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Modeling and simulation analysis of Terfenol-D rod
with multi-field coupling J-A model
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Abstract: Based on a brief summary of the existing hysteresis model, considering the influence of temperature, stress
and magnetic field, the parameters and effective magnetic field of the hysteresis model are modified, and the
magneto-mechanical-thermo multi field coupling J-A model is established. The new model is simulated by Euler and
Newton method. The influence of temperature and stress on the nonlinear characteristics of the hysteresis loop of Terfenol-D
rod is analyzed. The results show that temperature and stress have great influence on M-H curve and magnetostriction
coefficient 4 and 4-H curve of Terfenol-D rod. Under the both actions , the M-H curve mainly presents "overturning effect",
while the linear range of magnetostriction coefficient 4 and A-H curve decreases with the increase of temperature and
increases with the increase of compressive stress. Compared with the existing models, the results show that the model can
not only describe the temperature characteristics and nonlinear characteristics of the hysteresis loop of Terfenol-D rod, but
also increase the linear range of M-H curve and A-H curve under the same temperature and stress.
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