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Analysis of Efficiency and Loss due to Number of Poles in Magnetic Gears
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ABSTRACT

Mechanical gears driven by direct contact have problems including noise, vibration and heat. In order to, solve these problems, magnetic
gears having a non-contact magnetic coupling have been proposed. Through various studies on magnetic gears, we found that losses are
changed when the number of magnetic poles varies in the same gear ratio. For this reason, research team expect the iron loss of the magnetic
gear and the Eddy current loss of the permanent magnet will have a certain tendency depending on the number of poles. This paper identified
the magnetic gear’s loss tendency according to the number of poles, and laid the basis for efficiency improvement design.
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Table 1. Poles change model for each gear ratio

Gear ratio Number of poles
21 Inner 2 4 6 8 10
Outer 4 8 12 16 20
3 Inner 2 4 6 8 10
Outer 6 12 18 24 30
41 Inner 2 4 6 8 10
Outer 8 16 24 32 40
51 Inner 2 4 6 8 10
Outer | 10 20 30 40 50
6:1 Inner 2 4 6 8 10
Outer | 12 24 36 48 60
71 Inner 2 4 6 8 10
Outer | 14 28 42 56 70
1 Inner 2 4 6 8 10
Outer | 16 32 48 64 80
91 Inner 2 4 6 8 10
QOuter | 18 36 54 72 90

ANNY/ /

[ Inner ‘ Oute/r ‘ ‘ ;nner ‘\ Outer ‘
‘ Number ofPoles‘ 4 ‘ 24 ‘ Number proles‘ 8 ‘ 48 ‘

(A) Model #1 (B) Model #2
% 2. 61 7|ojd|e] S w3 nE
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