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Abstract

An electromagnetic actuator is a device that uses electromagnetic force for motion control, and the
magnetic field generated in the coil through an electric current interacts with a permanent magnet
or other ferromagnetic material to achieve precise force and motion control. In this paper, a three-
dimensional model of a bionic single-coil magnetically driven fish fin is built by SolidWorks, and the
model is imported into Maxwell for static magnetic field and transient electromagnetic field
strength generated by the coil is 22.2 mTesla, and the magnetic field is axisymmetrically distributed.
The transient electromagnetic field analysis obtains the relationship between the magnetic torque
and the spatial angle under different excitations, and the torque force increases linearly with the
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increase of the excitation current.
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Figure 1. Section view of biomimetic electromagnetic fin model diagram
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Figure 2. XZ plane magnetic field intensity diagram
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Figure 3. XZ plane magnetic flux diagram
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Figure 4. YZ plane magnetic field intensity diagram
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Figure 5. YZ plane magnetic flux diagram
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Figure 6. Electromagnetic drive model diagram
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Figure 7. Magnetic torque at different ampere-turns diagram
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