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Proposal and Basic Experimental Study of Flux Path Control Magnetic Suspension
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A new magnetic suspension system equipped with flux path control mechanisms was proposed in this paper. The

flux path control mechanism has a ferromagnetic plate and an actuator for driving the plate. The lateral position of the
plate, which is inserted into the gap between a permanent magnet and a suspended object (floator), is changed by the
actuator. The flux from the permanent magnet to the floator and resultantly the attractive force acting on the floator are
controlled with the mechanism. An experimental apparatus was fabricated which has two pairs of flux path control
mechanisms. Stable suspension was realized in the apparatus. It was demonstrated that three-dimensional positioning

is possible by the proposed magnetic suspension method.
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Fig.2 Schematic drawing of the manufactured
experimental apparatus.
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(b) Front perspective view

Fig.3 Photographes of the appratus.
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Fig.4 Block diagram of the control system.
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Fig.5 Motions of the floator and the levers when stable
suspension is achieved.
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Fig.6  Step response.
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Fig.7 Response of the floator when sinusoidal signal is

superimoposed on the position control system of the levers
in the x-direction.
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Fig.8 Motions of the floator when sinusoidal signal is
superimoposed on the position control system of the levers
in the x-direction.
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Fig.9 Motions of the floator when sinusoidal signal is
added to the position control system of the levers in the
y-direction.

ELTWS GEFRRBOMEIL 17.4mm), ZOEHE,
SEHRRBBIZ I D y 5 1R O — R OBEFAR D REIRIL,
E#J27.0mm Th D,

INDDORERIG, BAE LRSI R R B3
BIZBWT, G & &8 AT LS, o
Z D 3 RTHINLEZ BRI LS o s Z &
HRTE D,

4 HEHE

MW R 5 Z & TRER L& EH T AAR T
EERERE LT, ORI, BRI ERRE,
F EEEOPILICOW TR, ZoBEEICBNT, E

351

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMP#REE Vol 14, No.3 (2006)

ECRIRIR B A ERL, SBICTEES O 3 RTHY
IRIE & R O B b S8 B R R A LT,
R HRERTF LR T, AR O EENHIEIR A
EEREE R, AFETE, 77 Faxz—F L
L CHERBA ZRWED, RA AL E—H[8, 9]0
BRTEHNATLHIZ L HRRETH D, F72, F xS
YD 3 oA E I 2 EBLT 5 DIZ 4 5 DRI R
a2 WD, 3 BOFEREEECHLERTLHZ &
WTED[8,9], £, AT, F ERRHOKE
FHRIDOENSL BT oz L > TR L TV A28,
FHHENZ I 2 ORI TR, KEH RO
FALTH 74— Ry 7l E EfidiuE, 3 koo
IEAEEICRETEALIIIRD EEZLND,
(2005 4E 11 A 18 H3ZAF, 2006 49 H 6 HE3Z2f])

L PN

[1] Jayawant, B.V, Electromagnetic Levitation and Suspension
Techniques, Edard Arnold, pp.1-17, 1981.

[2] EXFEHAE SHENRETMEES R, BXF

J:kmﬁm:z, w4k, pp.8-13, 1993.

REIVBES, MZz—, V77X AHEBEER B AT

L—IKANEAR &) =T 7 7 F am—5 % TR A,

ERFSTOE, Vol. 113-D, No.8, pp.988-994, 1993.

4] Ueno, T., Qiu, J. and Tani, J., Magnetic Force Control Based

on the Inverse Magnetostrictive Effect, IEEE Trans. on

Magnetics, Vol.40. No.3, pp 1601-1605, 2004.

LEPESE, DR, SRR EEMEIOfEREE A A

VKMwﬁﬁ@%TK DY —RERTE R, EA

SEAHCEE, Vol. 124 -D, pp. 724-729, 2004

[6] [z, $@OBES, KAEREV =TT 7 Fax—4%
A 3 BHEERTE B AT A, BRESRICE, Vol
115-D, No.3, pp.294-300, 1995.

[7] FAZ —, WEEERAR, B, ARG O BRI &
% "%@Mu 7 LA, AR ESRICEE, Vol 119-D, No 3,
pp.291-297, 1999.

[8] FEIHE=, K%k, SWFEH, AURT, AIARRRAR
RF BICEAT A0 (85 4 # : Voice Coil Motor % V72
FERORE), 5 16 [ [ERABEDO S (73 v 7 A
YRV A il THE,  pp.241-244, 2004,

[9] /KEFS:, THEE=, TEH ", WL, @EEEHEER
SR LICBT A58 (RA R oA v e—F EHW=v 2
T LOBE), B AR C W, Vol. 72, No. 721,
pp.2869-2876, 2006.

3

—

[5

—

352 (102)

NI | -El ectronic Library Service



