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Evaluation Test on Prototype Surface Magnetic Gears with Magnetic Flux Concentration and
Normal Magnet Arrangement for Practical Use
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A high performance permanent magnetic gear without contacts, which requires no lubrication, is presented. The
gear has a surface permanent magnet structure with special magnet arrangements in which magnetic fluxes are
concentrated. No experimental study on magnetic gears having the practical transmission torque with a high speed
response and a following capability has been conducted. In this paper, the presented magnetic gear has such properties
with the high transmission torque. Magnetic gears with both the concentrated magnetic flux structure and the normal
magnet arrangement were produced experimentally. The produced magnetic gears were tested for the transmission
torque and stability in high speed rotation, and were examined comparatively.
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Fig. 1 Surface permanent magnet type magnetic gear.

REHEDOET NERT, HRITNRELY, FEIKA
WA ZRE AT 7emiE e — &, BEMER O S 7=
WERERR R, PNJBNTOK ARG 2 B 0 AHT T R e — & A3
FLDARKIZEE SN OTH D, 20 & & DORGEL
e n — & SGEe — ¥ ORMBE O Ik ESH Z L
230, AEIOHE, BRI EE 2 — ¥ O 8,

G 1 — % ORGHREL 44 TRGEL 5.5 £ 720, ThFh
D —Z 3R EEET 5[, 2],

2.2 WEREFRIK AR B2 W= e T L
Fig. 2 \ZATIFEORHL T b 5 B AT AR A L

Fig.2 Concentrating permanent magnet arrangement.
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Fig. 3 Surface permanent magnet type magnetic gear with
concentrating magnetic fluxes.
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Table 1 Dimensions of the magnetic gear.
SPMZE! | CSPM
Diameter of the gear(mm) 90
Length of the gear(mm) 40

Inner Diameter:72mm
No. of magnets:44

No. of poles: 44

Outer Diameter:52mm

Low speed rotors

High speed rotors No. of poles:8
No. of magnets for high
8 16
speed rotors.
. Material: SS400
York rings of rotors Number- 8
Gear ratio 5.5

Material: SUS304
Outer diameter: 68mm Inner
diameter: 56mm

Shafts of low speed rotors

Stationary pole pieces Material:  electromagnetic
iron plate

Permanent magnets NdFeB (Rare earth magnet )
Gaps between rotors and

. . 2mm
stationary pole pieces
No. of nodes 54978 55629
No. of elements 109922 111224
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Fig.4 Geometry of the proposed magnetic gear.
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Fig.5 Vibration response of the magnetic pole piece.
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Fig. 6 Produced magnetic gear.
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Fig. 7 Experimental set up.

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Input speed (rpm)

Fig. 8 Input and output speeds.
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Fig.9 Rotation speed reduction ratio.
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Fig. 11 Losses versus rotation speed without load.
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Fig. 12 Transmission efficiencies.
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