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Preparation Process Control and Device Development of Magnetostrictive
Materials under Magnetic Field
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Abstract: The development of magnetostrictive materials is a process in which new magnetic structures are constantly
discovered, material preparation and modification methods are constantly improved, and magnetostrictive coefficient is
constantly increased. Accordingly, magnetostrictive devices based on new magnetostrictive materials are emerging. As a
kind of physical field, magnetic field is often used to optimize the microstructure and properties of materials. In this paper,
the effects of the preparation process of magnetic field assisted materials on the microstructure and magnetostrictive
properties of various magnetostrictive materials were reviewed. At the same time, various magnetostrictive devices based on
magnetostrictive materials are introduced. According to the application scenarios, designing the output form of
magnetostrictive devices and selecting the types of magnetostrictive materials have become an effective way to broaden the
application fields of various magnetostrictive materials and devices.
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Fig.1 Schematic of the crystal structure of the phases in Fe-Ga binary alloys
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Fig.2 Inverse pole figures and magnetic domain morphology FeyGa,, alloys annealed without and with 10 T magnetic field
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Fig.4 Magnetostriction curves (small figure) and dependence of
As on the magnetic flux density (large figure) of Tb,x;DyoFe; s
alloys directionally solidified with various high magnetic fields
of 0, 1, and 6 T
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Fig.5 Schematic of the crystal orientation process of the Tb-Dy-Fe alloy during directional solidification under high magnetic fields™®"
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Fig.8 Schematic of magnetostrictive displacement sensor
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