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Characteristics of The Magnet Wheel As A Magnetic Levitation
Device of Induction Type
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A new type of magnetic wheel called the "magnet wheel” has been proposed. The magnet
wheel has both magnetic levitation and linear drive functions combined into one. In the magnet
wheel, the permanent magnets are rotated over the conducting plate so that an induction type of
repulsive lift force is obtained. To produce thrust from the drag torque which is simultaneously
induced with the lift force, the ”tilt type” and ”partial overlap type” magnet wheels have been
proposed. Poor power factor and large power consumption are the common problems in an induc-
tion type of magnetic levitation. The magnet wheel is free of the power factor problem. The paper
shows that the ratio of the lift force to the driving power of the magnet wheel is the same as that
of the ordinary induction type of magnetic levitation. Also, the magnet wheel requires no extra
power to produce the thrust needed for linear drive. This fact means the improvement of efficiency
in running condition. Furthermore, the use of high density permanent magnets makes the magnet
wheel more compact and light weight compared with ordinary magnetic wheels.
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Fig.3 Arrangement of permanent magnets of the
test facility.
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Fig.5 Lift force and drag torque curves.
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Fig.6 Lift force per driving power in the same
condition as Fig. 4.
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Fig.8 Characteristics at the horizontal rotation.
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Fig.9 Forces versus revolving speed in the tilt
type magnet wheel.
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Fig.10 Forces versus revolving speed in the par-
tial overlap type magnet wheel.
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NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

BA AEM E558 Volume 4 Number 4 DECEMBER 1996
0.1 v T T T T 20
N=1800rpm — ~
x Horizontal T, FLEND2B~50%BEOHNIEONLZ L%

Tilt ¢ =10deg. 1
r 2 F;a:tsilgleo(verlap typge)(dy=30mm) 419

118

117

O—Hg 20 %0

g2 or g2,min(mm)
Fig.12 Comparison of thrust per driving power
among the horizontal, tilt type and partial over-
lap type magnet wheel.

0.12 i — T -
o o Opp0 712
0.08- N=1800rpm
g g | go=15mm 108 -
43 g
o WL0.04- n 10.4 w
u
u FulP, FylFr
| ]
0 —30 20 0
Tilt angle ¢ (deg.)
(a) Tilt type
0.12 T T T T T T T T T
| g 12
0.08 © ° oL
.08~ F/P
£z v 10.8
22 —
€ | = S
T 0,04 . lo.a 't
B FP FFr :
] J
0 i 1 1 L 5I0 I 1 I} i 100

Displacement dy(mm)

(b) Partial overlap type

Fig.13 Variation of thrust per driving power for
each magnet wheel.

TAGE LTI, BEE/HZ LA Fr/PI3&ELWw
ZENREREND, F/o, O Fr/POEEIAH=H
N7 )T 5 ABEIZIBERERTH S Z L Z/RL T
%

Fig.12 13 Fig. 11(b) |ZXed 5 BREVE I3 H#E) 1
F,/P%ERT. HEIEEL) B WHATRAIISRE T
AV, ERRPRORTIHFELICET 2B N AW

KLTWE, F/2, ZO F,/POEEAT=H VY
VTS AR TH L EERLTVE, Th
5 OYFEE A OMER B L TRV ST 5
AR FNEFNFig12(a) & (b) 1R T. BREHE A
RN P/ PIER R R LT L%
VWS, BRENEEIAHENLE Fy/PIdERMAIKE D
3E, I, RO TIIEMNEI NS R BIEERS
(BT ERRLTVS, WE, BREROHE %
Fr(N) TFbT &, fIBlhh b ~0ZE F, ) Fr
& Fp/PEHWTRATERSNE. 22T r(m) i
HRBEEROYREEFTDT

F, T F,

Fr = %NT‘-I—D— (2)

$abb, HIEN IO IOLHEERIIERE TIAE
B 25 FE, RVINTIIENE 30mm 2R T 50%72
B 575, MERIADRE 7R MER /NS LA
EDLR/ONDFELNDMEIVNS LY, HEORES
SRERLTN) OF FOETAFNIC 2 5.

7T LTV

BN HEE L LTS R A%,
TFE AR S A T EET A DDOD, EEEDR
AN ZBRDFHE L UM LAERTE
BHREEZ ONDE. FERFEHATMIF Y
720 DENVKRELGBD, 1ERFENDDIATIZ
BB AR R 2 DI BB 2 b %
FEF L7 SO ILEE AL — L L
THIHENS 72012, R LTREEEESE LTOR)
REMESELIENTESL, Tz, BIHIERHD
NEREGERRTH Y, FREIT 57-00FEIET
PRHET T L VIR O BT 5. b, AHGENIEER
HOERIZT TAT © 72720\ BREE i E i3 E
BEPLT IR L C720S,  C OB RS B Ok
FERETEALT A L2 ONA.

(19954F 9 A 14 BH32(T)

SEHm
1] #&T, AR [EEER AT RO

7] EFRD, 108, 6, pp.447-454 (AR

63-5)

[2] BEE: [ R A OVEIBERERRGT O] |
EFmm D, 108, 5, pp.439-446 (#7 63-5)

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

BA AEM F55% Volume 4 Number 4 DECEMBER 1996

[3] FEIE, BEA: (7L EFNEHHT LB [6] J.A.Ross:”ROMAG Transportation System”,

O] EERD,112, 5, pp.459-466 (*F Proc. IEEE, Vol.61, pp.617-620 (1973)

45) (7] e, S TR = 7 FEmEahE s V7
[4] BEF, /NI, K [RGB RS R ) & WiGF B L A7 L DEE | B34 B, 100,

2% D, 115, 3, pp.319-326 (“F7-3) pp.353-360 (FF55-6)

N. Fujii, K. Ogawa, T. Matsumoto: ”Re- [8] S.Suzuki, M.Kawashima, Y.Hosoda,

volving Magnet Wheels with Permanent T.Tanida: "HSST-03 System”, IEEE Trans.

Magnets”, Electrical Engineering in Japan, on Magnetics, Vol.20, pp.1675-1677 (1984)

Vol.116, pp.106-118 (Jan. 1996) [9] /NI, B TREREIRORTYRAT | SFRk 6 FER

SFRHEFICHERMIEK, No.216, pp.922-925
] Bk, I, R CRSsROmE) oo e No 216 pp

# D, 115, 3, pp.327-335 (E7-3)

NI | -El ectronic Library Service



