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Proposal of a Hybrid-Type Magnetic Planetary Gear
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Magnetic gears have some advantages such as low mechanical loss and maintenance-free operation that are not
observed in mechanical gears. In addition, magnetic gears have an inherent overload protection. Therefore, a variety
of magnetic gears have been proposed, and some studies are focused on magnetic planetary gears. However, they are
not put to practical use because they require a lot of permanent magnets and complex shapes of rotors and stators. This
paper proposes a novel hybrid-type magnetic planetary gear. The operational principle of this gear is shown when it is
operated as the star-, planetary-, and solar-type magnetic planetary gears. The effectiveness of this gear is verified by

the dynamic analysis with the 3-D FEM.
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Fig.4  Sectional model.
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Fig.5  Pole pitch between both magnetic poles.

B BMRIEEEEICINT, VX7 ORI E
Zyy TTXREYVXT OB E 2y, VT X T OERE
Bxz 158, SFEEOHLEHEEDEDTHO
Zfh L LT, RO Lz b7auy,

Z,=27,+27, )

Fie, TIRFIVXTOEBENLETHE, T3
&) FTRERE I NR2TUI RGN Enb, B
RE n BT Q)DSERAL LR T UT2R B2y,

Z,+Z,
v " )

SHIZ, IIRZYXTRIERFHLRNTZDITI,
KO)BEAL L2 T id e 5720,

Zb+2<(Za+Zb)sin77\[7— 3)

PLEX Y, AW T, Z,=2,=16, Z,=48, N=4
BRINT S, B, HICEE L@, #hhmIiiE
T BH5I—ZIEEWT 0.5 BIBRE v TN T\ 5720,
FhEN 8 ADRHRE Ff > TVUT LW,

3.2 WEE

HB BRSOERIRHE 2 R0E & L CRVWSIEE, #
IR R & FIER, AW & oM A ST
Table 1 (2R3 K 512, 3BY OREHLEIFOLND, T
ZC, AF—BIORGENAIZI > TWAHD, Tt
P UXTHLDOAINIK LT, HAEDY 770

85

NI | -El ectronic Library Service



The Japan Soci ety Applied El ectromagnetics and Mechanics

HA AEM %436 Vol. 19, No.2 (2011)

FUXT ERAFANCEERT A EERELTWVWD, F
72, TIREVUXTRAET IS, BT IR
UEXTREEZS2SFEY UTH6ED Y,

4 =ZRTAMRERMBTIC K SR

4.1 RATET IV

2R FEIRE VA V=T —BIDEE MY
MENT 21T 5 7=, QIEE AW ZRorA IRESRT %
ToTz, ABFFETIE, 3 —27 OMEHIIERIEREERT B
T 5 BRHRER SUYP, K AMGA I 3T R IE E B, =
13T OFTFERA VU MR % Ve, Z 2T, SUYP
DEFRAVEHEZ Fig. 6 ITRT,

Fig. 7

Meshed model.

Table2 Major dimensions.
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Fig.8  Maximum torque of the star type.
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Fig. 9  Maximum torque of the planetary type.
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Fig. 10 Maximum torque of the solar type.
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Fig. 11  Comparison of overload torque.
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Table 3 Computed gear ratios of three types.

Star Planetary Solar

type type type
Average Input 0.015 0.006 0.079
torque [Output 0.047 0.026 0.095
(Nm)  [Gearratio | 3.13 433 1.20
F.inal Input 90.0 90.0 90.0
position |Output -30.6 22.1 66.5
(de®) [Gearratio | 2.94 4.07 1.35
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