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Torque Analysis of Magnetic Spur Gear with Radial Magnetized Permanent
Magnets based on Analytical Method
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Abstract - This paper deals with torque analysis of magnetic spur gear with radial magnetized permanent magnets based on
analytical method. The analysis is implemented in three parts: First, on the basis of magnetic vector potential and a
two-dimensional (2D) polar-coordinate system, the magnetic field solution due to permanent magnet of source gear are
obtained. And by using derived magnetic field solutions, the analytical solutions for external magnetic field distribution which
affects load gear are obtained. Second, by using coordinate conversion, external magnetic field which is on the primary
coordinate system is converted to the secondary coordinate system. Finally, the load gear is reduced to equivalent current
densities, and the torque is computed on these currents in the external field of the source magnet. These analytical results
are validated by comparing with the 2-D finite element analysis (FEA).
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Fig. 4 Schematic for the mathematical modeling of magnetization
distribution of radial flux type permanent magnet
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