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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.l1 Principles of magnetic suspension using a flux path
control mechanism.
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(b) Front cross-section view

Fig.2 Schematic drawing of the manufactured
experimental apparatus.

348

% Ext 8, B2 30 mm, & 110g DBk (SS400
/), KABERIL, HEROXADY LA (EE
40mm, &S : 10mm, RERLEEE : 380mT), HFK
Wi, BER (FE :55mm, 1§ : 20mm, E & : 2mm)
DEFR (SS400 ) TH B,

FZEFRBIIEREZIC L o TSN LAA— (B
X :163mm, 18 :20mm, EE : 15mm) O _izEY
HIFBRTEY, TREND LS —DRZ S HiE
B LI Lo TERIRDOBAZAE TS, LA—niE

(b) Front perspective view

Fig.3 Photographes of the appratus.

(98)



AARAEMFA5E Vol 14, No.3 (2006)

EEGIETAT 7 Fas—F L LT, BREAEERAV
TW5, BREANE, L A—0EERFINIE L CERKR
LAl (Fig2 TIXFED 12, LA—%ERiATe L 51T
2 EEREBIHTVWD, BRAEHTO L =DM,
TZOFEBRIZE T, EHRREEY () 72L& Tk
6 fFICHERENTERY, EHRKRO ATBHEFEITH
2.5[mm] & 72> T\ D, WHRARAEAF T bt TV D LN
—i3, BE{LERDD, BEAORSIABERTD
EATLAMI T VI LT B,

B EXBMOBRETROENT, FENRHOTE
BT - iBEREM Y S, ItX>THRIHLT
W3, LT T, ZOHD%Es, LRTIEICTD (i
DEHIZONTHEREDREE AV D) F LSy
DREFHE DL, KFEH N 90 EDHEEE H->T
BB S -@ERFE LY S, S, TRIBLTWS, £
7o, BULEHEEECRWT, L—DARMEIRE
FREME Y T, Ty, Teo Ty CEHAILTWS,

HEYFOHNL, AD 2 —F 2N LTDSP %
Bi+sr574V%N0ar hua—5 (dSPACE #H# -
DS1104) IZAHEND, ¥ br—7 T, KETH
~NRBEIEBNC L= > THIBAS ZEHE L, DA =2
N=B 2 LT, FEBHAEMET S PWM T I
H79 5,

3.2 #ilEHEK
AR TIE, FIEROBRE

| Tyi PD

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.

o
—
v

Displacement in the z-direction [mm]
IS

-0.3 0.3
Displacement in the ¥:direction [mm]

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