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1. Introduction 3. Application Example :
In order to improve the torque density and transmission stability of magnetic [
. . : TABLE I PARAMETERS OF PROPOSED MG | 7 -
gears, more and more scholars have paid attentions to MG. a novel CMG with ; Conventional
: . ; . . o Proposed
unequal Halbach arrays of imnner rotor and non-uniform air gap 1s proposed 1n . | ~
this paper. According to the principle of magnetic field modulation and “one- Radius ofthe et rotor yoke 40mm S8 5
sided flux” structures, the unequal Halbach arrays could augment the magnetic ~ Outer rqdlus of nner rotor yoke 60mm 23 -
field 1n the mner air gap. Moreover, the permanent magnets (PMs) of eccentric The rad%us of arc AB(R,) 48.74mm 'qi e
structure could obtain non-uniform air gap, which is helpful to enhance the flux- Th? radius of al’C.BCD(R.z) 30mm = : 6—-
modulation effect. The proposed CMG topology with 4 inner and 17 outer pole ~ Thickness of Stationary ring I5mm ChHe
pairs is established. The topology performance is assessed and verified by finite ~ The length of outer air gap Imm 2044
element analysis (FEA). Thickness of PMs on the outer rotor 10mm a7
e gty L g s e Inner radius of the outer rotor yoke 87mm 0.2 - ¢
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Quter rotor Ferromagnetic . |
iron yoke \ PRy Y, segments PM segments per pole on the mner rotor 3 | . .Haﬂmnlc nflmbef |
\x/* v PM segments per pole on the outer rotor 9) Fig. 3. Radial harmonic spectra in the outer air gap
» e . e e e e 500000000 0000000001
\ » x S = 46- /
" Y 2.0- — + = Conventional Proposed 0- LR L AR e
Inner rotor X : e N 1 . [t ol
iron yoke = 1.0 -y l\ n i‘, ‘ /- '\ Lj 'wi _'; : I '25‘_ #7—o— Conventional innner Hes.t g ks
v O-Siil /- ,'\_ | | |' ,'\_ |‘ I||! ' |||' . 1 @ _50_422—O—Pr0posedinnner _
0.0 - I | | | | e A 11 -'llll- : v ™ 11861
A-OS—_\, '-i_"'l_' ,.!l.'\l""'\'\""-ll T ) S [0 ' :
(a) = e l ! e T i el o A I LR et ] 1/ -~ = [ 1884 —=—Conventional outer
O e )} [ e 2 = |
3‘:1.5 o \' i \l p I | 5 |i E -100 - SS{WDMW 100l —*— Proposed outer
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The magnetization direction in each PM segment 1s given by: X L3 150 - 7055 160 165 170 175 180 185 150 165 200
= !
M=M r+M,0 S 10 fm m
where M, and M, are 2 05 W0
1y 135 180 225 270 315 360
0.0~ Circular angle(degree)
il = Z _(n)cos[np(0—-0,)] M, Z M, (n)sin[np(6 —0,)] -0.5 - |
n=1,3,5 n=1,3,5 -1.0 - Fig. 4. Torque-angle curves
oG 4. Conclusion
where M, and M, are -2.0 MR Tt > T U T e e M e o T , ,
0 45 90 135 180 225 270 315 360 A Novel MG with unequal Halbach arrays of iner rotor

Y (n):43r 1sm(_) q +Z o (k l)ﬂ] COS[(k—l)m]} Circular angle (degree) and non-uniform air gap has been proposed. A sinusoidal
< ol & % Fig. 2. Radial flux density distribution in the outer air gap flux density waveform can be obtained by the unequal
Halbach arrays on the inner rotor. Flux density and torque of

M, (n)= s 1sm(—) {Zsm[(k l)n]sin[(k _l)m]} the proposed MG have been calculated by FEA. The

T = D s m proposed MG can offer at least 18.6% higher torque and up
to 0.04% lower torque ripple than the conventional MG.



