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Abstract

This paper employs COMSOL software to simulate the magnetic field distribution of a cylindrical
micro-permanent magnet with a radius of 5 millimeters. Through the use of slice views and volume
arrow diagrams, a comprehensive three-dimensional visualization analysis of the magnetic field
surrounding the magnet is conducted. Additionally, a one-dimensional plotting set is utilized to
delve into the magnetic field characteristics of points along parallel paths at the edge of the magnet.
This simulation method enables us to accurately calculate the magnetic field intensity at specific
paths or arbitrary points surrounding the magnet, not only enhancing the intuition and imagery of
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magnetic field understanding but also providing a powerful auxiliary tool for teaching in university
physics experiments.
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Figure 1. Spherical permanent magnet and its surrounding air environment
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Figure 2. Schematic diagram of mesh generation for a spherical permanent magnet and its surrounding air environment
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Figure 3. Slice plot of the magnetic field around a permanent magnet
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Figure 4. Volume arrow diagram of the magnetic field surrounding the permanent magnet
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Figure 5. (a) 3D cross-sectional map set in the +X direction, (b) Magnitude of magnetic flux density along cross-sectional
lines in the +X direction
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Figure 6. (a) 3D cross-sectional map set in the +Z direction, (b) Magnitude of magnetic flux density along cross-sectional
lines in the +Z direction
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