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Due to low acoustic noise, low vibrations, reduced maintenance and inherent overload protection, magnetic
gear (MG) has been extensively used in many industrial applications for transmitting torques and adjusting
speeds. However, the biggest shortcoming of MGs is their poor torque densities. Although several attempts
have been conducted for improving their torque density, such as optimizing the design parameters and adopt-
ing bulk high temperature superconductors (HTS) to provide stronger magnetic field, they are still far away
from satisfying the demands of industrial applications. In order to improve the torque density of MG, this
paper proposes a novel MG with unequal Halbach Arrays on the inner rotor and spoke permanent magnets
on the outer rotor. On the inner rotor, a new arrangement of Halbach array which is “unequal”on magnetiza-
tion direction and arc length of each segment is proposed. Both fundamental flux density and total harmonic
distortion (THD) of “unequal”Halbach array is better than the “equal”one. On the outer rotor, the permanent
magnets are spoke structure and tangential magnetization direction, and a larger per-pole flux density can
be obtained in the air gap. The two-dimensional finite element method is used for simulating the proposed
model. The magnetic field and electromagnetic torque of the magnetic gear are calculated. Compared with
the conventional magnetic gear, the results show that the torque transmission capability of the proposed
magnetic gear can be substantially improved by about twice time.
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