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Characteristic Analysis of Axial Magnetic Harmonic Gear
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Abstract : Magnetic gears of non-contact power type have great advantages in terms of maintenance and repair than
mechanical gears, and are used in various ways. Harmonic gears can derive a higher gear ratio than conventional gears
through power transmission through a unique rotation mechanism. Magnetic harmonic gears, in which the gear teeth of
the harmonic gears are replaced with magnets, have the advantages of both gears, but are difficult to implement and
practical, so many studies are being conducted. In this study, we check whether the results of various types of magnetic
gears can be applied to harmonic gears. By applying the axial type magnetic gear to the harmonic gear, the
characteristic analysis is conducted to see if the result comparable to the existing radial type magnetic harmonic gear is
obtained.

Key words : Eccentricity(¥4]), Harmonic Analysis(22Z3} H£-4]), Harmonic Gear(11Z1} 7] o]), Magnetic Flux
Density(X}7] M ), Magnetic Gear(X}7]| 7]¢]), Sine wave(*% & 1})

1.ME 2y 7loje 2 ehdgE o] flolE Al elE

(wave generator) & 53] S A AZTF2](flexspline) |

uk1H|E 7] o(Magnetic Gear; |5} MG)= 7] 4|4 HEuto] )AL Hojalo @, Zal s AZakolat
71018] 7] X & G+ A}4](Permanent Magnet; ©]5} g AZe}Q(circular spline)2] 7] o] 2] 7} WH-E-2)
PM) O = tiA|5HIL, AJAIA 2 o] Fo1 ] g ol H EHATGS FH 1.9 EAS 7121 9} 7] A14] 7]
£ Sl AV1Ae E st nhSa 2559 A 0] 2] 9] g\}%;ﬂmoﬂ olal B ATHS A7kl @]
7185 o3t FEAY PAS 7HA 3 It MG 2, Ml 0 2 AlFsls HGE= MG} 7ol v] A& S
= HHE 5 dEAor fAES SN 2 ek uy x_}% 25171 9t} E5] HG: A& 2E PM g
olFE 7HAIAL glont, PMO| =<rof| wt 7]ofu]7h olo]o] WA Ao o3t =l ATk uhalo] v MGS} o
A E= Age] 9lek. o] g o8 o 27| Weja w3} §lo] = PM g o] o]
MG?2| 7]o18] 2] A3k B ;}71 f|3to] kY 7] 7rol B2 Ast 2= 9] t). ShA|uk A2 El = WA
oj2] dlo|= A #0181 & A ¥ PMeo]o| = thA] 3 HS 3} S0 7]olu]o] whet 7 B AL sk
g ke sty 7101(Magnenc Harmonic Gear; ©] - o2 zejz oz dgsly] s Bg vj7 Yol

S} HG)7F AQTEI LK. W shs]olet Bl 5 meajo

"Corresponding author, E-mail: ksjung@ut.ac.kr.

25



Fig. 1 Various driving methods of MG (a) Linear type (b)
Radial type (c) Axial type

Fig. 2 Air gaping motion of the axial eccentric rotor by its
rotation
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Fig. 4 Axial magnetic field at the air-gap ‘A’ by stator and
comparison with 18Hz sine curve

Table 1 Specifications of magnetic harmonic gear used in
simulation

Part Specification Material
Outer, inner radius : 10, 5mm
Stator PM Pole number : 6 ~ 18 NdFeB (Nd35)
Thickness : 3mm
Low- speed Outer, inner radius : 10, 5Smm
P Pole number : 5~ 17 NdFeB (Nd35)
rotor PM .
Thickness : 3mm
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Fig. 5 Area harmonic analysis of magnetic density
distribution Shown in figure 4
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Fig. 6 Harmonic analysis result for the air-gap magnetic
field at outside of low speed rotor in the radial HG
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Fig. 7 Variation of maximum torque on low-speed rotor
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Fig. 8 Variation of maximum torque with high speed rotor
rotation
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