HEXAEM ¥ 45

Vol. 18, No. 4 (2005)

Ei:d

IRV EERBEZEREA - RKABABHFAXABETE L

PM-Biased AC Magnetic Suspension with Energy Transfer Function
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Takeshi MIZUNO (Mem.), Daisuke KISHITA, Masaya TAKASAKI (Mem.), Yuji ISHINO

A novel AC magnetic suspension with a permanent magnet is proposed which has the performance of noncontact
energy transfer to the suspended object (floator). It uses permanent magnets for suspending the weight of the floator.
An electromagnet combined with the permanent magnet operates for both stabilization and energy transfer to the
floator. The principles of the proposed magnetic suspension system are clarified. It is shown that the average
suspension force can be adjusted with an impedance control circuit in which the amplitude of the positive secondary
current and that of the negative secondary current are separately controlled. An experimental apparatus is fabricated
which has three pairs of primary and secondary electromagnets with permanent magnets for three-axis active control
in the vertical direction; the three secondary electromagnets are fixed to the floator that is a rectangular steel plate. The
efficacy of the fabricated impedance control circuit is confirmed by the single-axis control experiments. By operating
the three secondary electromagnets, the floator was successfully suspended without any mechanical contact.
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Fig.6 Photograph of experimental apparatus
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Fig.7 Schematic diagram of experimental apparatus

(57)

Fig7 2" d, ZOERBIL, AABAZA LEREE
BiFR % ML T\ 5, TOERE% FigIOIIRT, 2
WRIERER & AAERIL, EROSRN L5 LK
BT enTn 3,

UTOERTIE, TOEBE OXDTEYDOFET
Antna,

()1 B HEERERE : Z0HAITL, B RO
EFEICEEL, TOEESHEEMAEAY O 1 BHEORKE
Bh7 i icR T 5,

(2) 3 EHEXRBRIER | Z0HAITIX, 3HEORHE
BAZFALT, BLEOEESEO 3 B HEEDES,
T2bb 1 BRHEDOWHEES L 2 B BEDREIEE %
BEBIRICHIET 2, —F, o B BHEOCESIIKA D
WARZFAL Ty VA IR L, B3R
EEHTD,

RUCEREATY, 1M - 2 %A & bICEERSR A
BLizbDZgid L, B 0.5mm OHL< L Eigg
330 EEWELOEaALE LTRHW:, a4 ViR
DRE S, 3.0Q0THD, KABAE LTIE, FAER
DEIX AV LA (¢3mmx0.6mm) % 20 fEGED
DOREZEUHT THWE,

1 RAEBRA ORI B EEIESRE AV, =
DEBR~DANEBFERIEBTEL B LIZEH- T,
RICEIROHRIE - AEHEZBEECELZOLNDESICL
oo 728, UTIRTERTIE, RHER (1 %kil=
A NV~OHINNEE) ORE - FEEIIENTh 30V,
150Hz & L7=, -

7 EEOBE W ORALL, S — R EICEfTT 7 3
EOMEHTEN L TRIEL TS, ZnboE
Y, R ERA LR UMBICERE LTV 3,

HIBRDELEITIL, DSP 2L T5F 1 P FZ NI
EBZHVTWS, BEREE YOI, ADE
BELXBLCay bu—JICAN&ENE, 2v ba—
T, FOEBICESNWT, BEIGICYLEREIEA
HEFEL, ThictisTarY, v)Y o (Rq)
ZR) ZD/IA AV R—FENLTAES VY E—F X
ER&ICH 195,

4 EERHER
4.1 TFNVXEEZDHROAE

BT, BE LI A AR BB BREE M = %
NREEPRERE LIAERETT, ZOERTI,
SWRITRIE 2 EEL, 1 KBRS & DX x v 7%

325



HAAEM %43

Vol. 18, No. 4 (2005)

— BRSO TRETHEEZT . 72, 2WAl=aA
NOFE 47Q DEEEFEZT L TER L, = 0fH
THBSNDEND 1 RAEBRAICHEB SN EANE
FNTHT B IR R & T L 7.

RIERER% Fig8 \T~7, KOBENE, 1 RAIERE
FEOWRMERE L OROX Yy vy FE2R LTS, T
L, AKABEOEESLZOX Y v /IZE&ER TS,
MAb, ¥¥v7lE/NAEL LTOL LEEHRMNRBL
BT LEBRHERTED,

4.2 REINREORIE

DXL, RELEFAES v E—F U REREAWT
KR 2O U R ERA 2 iR LTz & & D3|
HEEERRIE LIRER % Fig9 1o d, ZOERTII,
2 RMEBRER &= e FIcBAT T, BEIHDRIESR
fTo TV, BMb, 1, 38092 &5 3L,
I, DSEINT 2 LRBINIWHTHZ L Hbnd, iz,
WBI BB T DEIRL, WINT2EE0N8ELER
S T3,

0.5

-
03 oo @]

0.2 |l S S

Energy transfer ratio
[

8 AR SO SRR O SO

1.6
A O o o
.0 O I
149 . L
8 12
o
[+ [ B
1.0
@ Ib
0.8 . °
0 0.5 1 1.5 2

Secondary current [A]

Fig.9 Suspension force as a function of secondary current.
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