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Fig. 2 Force analysis between the flux-modulating rings and the

outer rotors
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Fig. 6 Amplitude-frequency response curves of the low-speed rotor
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Tab. 11 Comparison of the parameters optimized by ESOA and

those of the structure shown in Fig. 1
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and analysis of high-speed interior permanent magnet synchronous

Vibration characteristic analysis and stress optimization of the permanent

magnet assisted magnetic gear

SHANGGUAN Xuanfeng WANG Xin XIE Yu WANG Qi

(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: [Objective] Aiming at the problems of unbalanced magnetic pull (UMP) and low structural strength of high-
speed rotor in the operation of permanent magnet assisted magnetic gear, relevant research was conducted. [Methods] Firstly, the
phase tuning method was used to study the influence of different transmission ratios on the UMP. Then, according to the
structural characteristics for the high-speed permanent magnet rotor of the magnetic gear, the analytical solution of the rotor
strength was obtained by using the equivalent mass ring method. Finally, taking reducing the maximum stress and ensuring a
certain output torque as the optimization objectives, the multi-objective optimization was performed on the relevant parameters
of the magnetic isolation bridge and magnetic barrier. [Results] The analysis results indicate that a transmission ratio where the
maximum common divisor of the number of magnetic blocks and the number of poles of the low-speed rotor G, = 2 can
effectively decrease UMP. The relative error between the analytical solution of the maximum stress obtained from the equivalent
mass ring method and the result of finite element simulation is less than or equal to 1%, validating the accuracy of the analytical
method. Through the optimized design, the maximum stress on the rotor is significantly reduced.

Key words: Permanent magnet assisted magnetic gear; Vibration characteristic; Stress analysis; Structural strength of
(%h#t:. 21 2%)

rotor; Multi-objective optimization




