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Experimental considerations on noncontact vibration control of a

steel plate with free edges
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This paper deals with a study on the elastic vibration control of an electromagnetic
levitation steel plate. A new experimental apparatus that generates the elastic vibration
on a steel plate has been proposed. In the paper, the optimal control techniques were
applied for two kinds of models, and the effect of the suppression of the elastic vibration
was investigated. One model is the simple one-degree-of-freedom system that considered
the steel plate a rigid body and it is the comparatively complicated continuous model
for the steel plate in another. To verify the usefulness of the two control systems, a
digital optimal control experiments were performed for the steel plate with free edges (800
mmx600 mmx0.3 mm). As a result, it was shown that the control performance for elastic
vibration was improved by using the control system for continuous model in the theory
way.

Key Words: Steel plate, electromagnetic levitation, noncontact vibration control, elas-
tic vibration, digital optimal control.
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Fig. 1  Electromagnetic levitation control sys-
tem.

Gap sensor

Eoon W
Slider L Ry I
i % No.1
Vibrator % %

Fig. 2 Experimental apparatus.
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Fig. 3 One-degree-of-freedom model of levita-
tion control of the steel plate.
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Fig. 4 Mode shape of the steel plate.
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Fig. 7 Time history and power spectrum of
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net.
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(b) Continuous model
Fig. 8 Transient response of elastic first mode.
WA ERHA L L TEFIVET 5 2 & OB
RANCns, Lo Uil—RE— FUREOREE ST
(ERATE T IAZB TS BRI E— M L TIEE
JETH D 70T T IALDENT & B EEIEREDZEIL5E
FETH. F0720I2 Fig.7(a) & (b) IRTHZIE
WZBWUERIRII E A EED W L% 005 ((a) D
PRERAZ=0.044 mm, (b) DEHE(RZE=0.045 mm).
bbb, EEREETMICEC T RE— FRLE
LRI BIT B A E =N (JFi) OFE— FTH
HEFZA.

5.4 BEILEIZ LB —RKFE— PRI ROBE

TR CF L S22 7 L — 4205
3.5 Hz DIEZEAYNELE LTATIL, SRl ZaE—Xk
E— FOREIZ AL SH7, ZORENS 7L —240
MRZEIEL, KT — FOBBEREITT AR
BIHIMERE L LB L 72, Fig.8(a) II—HHEEET L,
(b) ILEFAET MBI BERRERTH D, o4
No.5 (FRD 7 L—2L) 1BV BN ORLIFETH 5.
M & SN BT S 1ORETT L — 2 ONHREAS
B LTWA, Fig.7 DF v ¥ AHBROER LA, 1
PREFED—RE— FORIRIT—HBEETTILDIZ) 25 2
BEUERE (o TC0A, &SRB 215
5720, (a), (b) DRRTIRIENSB L 0.2 mm O
PREED O EHIRBICE BE  $TORMZ iy 2 &
(a) D—HHEEETIVTII 3 I LT, (b) D
BFAET VIR 0.7 B TH L. INHDOHED S BE
Wz ek s U CTET AL UiRE 2 2845 2 &
&, IRIE, ICEORS I L THLNCERNTHL S
EDHERTE T,

6 F&

R CClE, BEF RIS o CIRB R 7=
H SR /B2 BRI A BB 2 8L, 1
FHREOEER 2 EL R T o 7. —HHEETFIVE,
HRRE TV AR T #nehikatL, 20
TR B3 % HBHRET 24T - 72, A TEO R
TRREBRTHE, RDEHTHA.

1. BWE LRI X - T, 13 FERI RS
BHIR IR XD I EATE, INFTIAT
RIRT o TREET SRR OB R4 5 8%
MR RAT) S EHTHRRE 2 o 7.

TS S % —BHESRISHT AHERTD,
AUER U7 gt U CREER TRE R =
EDHERR T & T,

- AT TOIEEARIEL ) P S TR & 2
HLdHBD, HIRICER S N BEHREFE—
XS HERIRI T 0d 5 2 & RRERL 7.

- T E SR OB RN B 57 b
e e SN G ARARY SR

SFalL, TRE— FUBEOHRIASTTRE 2 BIHROME
VEBT. ¥/, BEZSRKICED TSN TwA
FRRZZE AL, EHICEREOH LY AT LD

EET).
B - (2001 4£ 5 H 21 H3ZAT)
SE

(1] NI, B, R, &6 @ Ekomcz HsE, 42
BIBRIBEDS A+ 3 v 2 AL VRV T4, (1990),
pp-59-62.

2] FEH, 7k, 5 B ETEEIROIEEMT 27 1 T

IRENHIE, 5 2 MEROIBED S 1 FI v 7 AY Y

RIT 4, (1990), pp.389-394.

Y. Oshinoya, T. Shimogo : Electro-Magnetic

Levitation Control of a Traveling Elastic

Plate, Proc,Int. Conf. on Advance Mechatron-

ics, (1989), pp.845-850.

TREFE, /WK, FHET © AR B AR CHiBR S

IR ORI BRI, HAMESTRIUE (CR),

Vol.62, No.600 (1996), pp.127-133.

[5] HEFE | AR O TAPERE L E b i 2 B8

T ARG, A AEM %435, Vol.6, No.4

(1998), pp.52-57.

BRI | AR R E RS, a4, (1993).

BIZAE, A4 . EEbiE, #aEE, (1979).

REFLY, /K BRI AR L7 AR B ESRR OF

), BRI LEES, Vol.34, No.1(1994),

Pp.291-299.

8]

4]

=

o

383

NI | -El ectronic Library Service



