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Magnetic Field Analysis of a Magnetic Gear using Analytical Method
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This paper deals with the magnetic field analysis of a magnetic gear. A simplified analysis model was presented through
assumptions for applying the analytical method. Then, the governing equation and general solution for each analysis region were
derived using definition of the magnetic vector potential, and the general solutions were transformed to obtain a more accurate analysis
results. We derived the undetermined coefficients of the general solutions through appropriate boundary conditions. All analytical
results were validated with two-dimensional finite element analysis.
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Fig. 1. (Color online) The simplified analysis model.
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Fig. 2. (Color online) Magnetization modeling [21].
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Table II. Parameters of the Model 1
Symbol Value Unit
7 42 mm
12 45 mm
" 46 mm
74 51 mm
7s 52 mm
e 55 mm
Inner pole 6 -
Outer pole 64 -
(0] 35 -
p 360/Q/2 Deg.
B. 1.31 T
Ho 4% 107 H/m
Table II1. Parameters of the Model 2
Symbol Value Unit
7 45 mm
123 50 mm
73 55 mm
74 65 mm
75 70 mm
6 75 mm
Inner pole 6 -
Outer pole 26 -
(0] 16 -
p 360/Q/2 Deg.
B, 1.2 T
Lo 4rx 107 H/m
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Fig. 3. (Color online) The mesh plot of Model 1.
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