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Influence of Bias Magnetic Field on Property of Fe-Ga Alloy

Magnetostrictive Waveguide Sensor *
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Abstract; Fe-Ga alloy has the advantages of large strain, short response time, high energy density, high magnetic
coupling coefficient and simple driving mode. Fe-Ga alloy transducer will generate eddy current losses with high fre-
quency driving current. The larger driving current leads to more obvious skin effect, eddy current losses and inhomo-
geneous distribution of magnetic field ,which will affect the output displacement and power of the transducer. In this
paper, the distribution of magnetic field in Fe-Ga rod under different frequencies is analyzed based on Maxwell’s e-
quations. The magnetic field distribution in Fe-Ga transducer and relationship between output displacement and fre-
quency are studied based on structural dynamics model of Fe-Ga transducer. The results show that the resonance
frequency of the Fe-Ga transducer used in this paper is 700 Hz and the maximum output displacement is 6 pm.
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