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Research on transmission characteristics and multi-objective optimization

method of coaxial magnetic gears

LU Pengcheng CHENG Xikang ZHOU Mengde CONG Xuefeng CHEN Chengfeng LIU Wei
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: [Objective] To address the challenges of complex structure, insufficient modeling accuracy, and suboptimal
transmission performance in coaxial magnetic gear (CMG) design, a transmission-characteristic-based modeling and multi-
objective optimization method was proposed to provide insights for CMG development and optimization. [Methods] Firstly, the
magnetic field of the CMG was computed using the subregion method, with the analytical solution for the air gap magnetic field
verified through two-dimensional simulation. Secondly, theoretical calculation, finite element simulation, and test method were
employed to investigate its torque-angle characteristics. End leakage magnetic effects were analyzed based on 3D simulations,
and speed-efficiency relation curves were obtained under multiple operating conditions. Finally, the CMG was optimized using
the non-dominated sorting genetic algorithm Il (NSGA- II) to derive structural parameters with superior transmission
performance. [Results] The theoretical calculation torque values show extremely high consistency with the 2D simulation torque
values, while the test torque values align even more closely with the 3D simulation torque values. Compared to the theoretical
calculation and 2D simulation torque values, both test and 3D simulation torque values are significantly reduced. This
discrepancy stem from the end effects of the permanent magnets. The CMG demonstrates a marked improvement in performance
under the final parameters, achieving the optimization objective.

Key words: Coaxial magnetic gear; Subregion method; Electromagnetic torque; Transmission characteristic; Finite element

simulation; Multi-objective optimization



