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Design and optimization of a novel coaxial magnetic gear for stationary
permanent magnet ring

Huang Jinlin'*  Zhang Guozheng' Zhou Keliang

(1. School of Electrical Engineering, Anhui Technical College of Mechanical and Electrical Engineering, Wuhu 241000, China;
2. School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract ; In order to improve the output torque and speed, and reduce the permanent magnet (PM) eddy loss for magnetic gear, a novel
magnetic gear with stationary PM ring is proposed. The operating principle and torque performance are analyzed, and the results showed
that the novel magnetic gear has high efficiency, high torque density and high speed compared with traditional magnetic gear. Taking
high output torque and low cogging torque as the optimization goals, a multi-objective optimization method based on the parameter
sensitivity and response surface method is introduced, which aims to accurately obtain the magnetic gear structure parameters. Then, the
PM ring, outer rotor and inner rotor are optimized. By analyzing the electromagnetic performances for novel magnetic gear between initial
and optimal magnetic gear, the results show that the output torque is improved, and it lays a foundation for its application and
optimization design.

Keywords : magnetic gear; PM ring; cogging torque; multi-objective optimization
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Fig. 1 Configuration of traditional magnetic gear

PR K, — R RS TR AT SR, R TR R
BWNAMNE T BT IR M R S R ARG Y
PR REVT RS IS AT R, 7R SCHE B K T A FL AL 55 T A
HLFLA DG A, 46 1T R 2548 AR K R R R S v e, L5 4
e 2 i,

K2 oKk pE g e
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Table 1 Novel magnetic gear main parameter
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Fig. 4  Flux density distribution of novel magnetic gear
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Table 2 Sensitivity analysis results

S8 G(x;) H(x;) F(x;)
a, 3.76 -1.44 2.38
h, 3.42 -1.27 2. 345
/4 -0.37 0. 024 0.394
H 1. 04 0.016 0.528
a, 1.76 -1.02 1.39
h, 1.24 -0.78 2.02
hy 1. 14 -1.05 1. 665
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Table 3 Optimized structure of the novel magnetic gear

SR thfkri ks AL B TTEE
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Table 4 Main parameters
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