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The gear ratio variable topology of a magnetic gear with an integrated harmonic modulator is analyzed using a magnetic
permeance model. A dynamic characteristic equation is derived in consideration of the gear ratio between each layer
constituting the magnetic gear: the driving side, the driven side, and the control side layer. Based on derived transfer
function, the frequency characteristic between driving torque and angular speed of the driving side is analyzed. Theoretic
model is compared with an experimental test result using the in-house dynamometer. In the general magnetic gears, the
gear ratio is variable so that speed between each layer decelerates with gear ratio, but transmission torque is constant
regardless of gear ratio. In this study, these characteristics are also verified through theoretical methods and experimental
results, respectively.
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Fig. 2 Magnetic flux line describing magnetic filtering through the
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Table 1 Specifications of the magnet gear used in FEM analysis

Contents Specification Material
Inner, outer radius : 19, 31 mm NdFeB
Inner PM Length : 60 mm (Nd35)
Pole number : 4(Np)
Inner, outer radius : 32.5, 36.5 mm 50PN590
Modulator Length : 60 mm (Lamination
Pole number : 13(Ng) Steel)
w0 e
gth : (Nd35)

Pole number : 9(Nc)
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Fig. 8 Torque diagram of MG with variable reducing ratio,
composed of three rotating rotors
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