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Abstract: A magnetic field analytical modeling method that considers the nonlinear influence of
magnetic permeability of ferromagnetic materials is proposed to solve the problem that traditional
analytical methods usually assume that the permeability of ferromagnetic materials is infinite and
ignore the effect of magnetic field saturation. The material permeability is embedded into the
static magnetic field by using the complex Fourier series and the Cauchy product, and the
permanent magnet hub motor is divided into three domains: the stator tooth/slot, air gap and
permanent magnet. The vector magnetic potential is used as a solution variable, Laplace
equations or Poisson equations are established in each solution domain according to difference of
excitation sources, and the vector magnetic potential of each domain is obtained by simultaneous
boundary conditions. According to the nonlinear B-H curve of the material, an iterative
algorithm is used to obtain the relative permeability distribution on the stator teeth under various
working conditions. The no-load, armature, load air gap flux density and output torque are
calculated. A finite element method is used to verify that the nonlinear analytical method is more

accurate than the traditional analytical methods.
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