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This paper presents the optimal design of a 15 kW permanent magnet synchronous motor for personal mobility using non-rare earth
permanent magnets (PMs) as an alternative to neodymium PMs. The characteristics of neodymium permanent magnet motors are
compared with those when replaced with ferrite permanent magnets, and methods for improvement are suggested. The
electromagnetic performance according to the rotor outer diameter, the shape of the PM, and the number of layers of the PM are
compared, and the initial design is carried out considering the irreversible reduction characteristics and mechanical stability.
Considering that it is for personal mobility, the efficiency of the main operating points for urban driving is considered, and two-step
optimization is performed to reduce the number of experimental points. Based on the optimal design results of this paper, the
suitability of synchronous motors using rare earth permanent magnets for personal mobility is suggested.
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