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Vibration Suppression System for Steel Plate Using Actively Actuated Permanent Magnets
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This paper describes a vibration suppression mechanism consisting of permanent magnets, actuators, sensors, and
a controller. The aim of this proposed system is to reduce vibration and/or deformation of thin steel sheets by
controlling the air-gap between the permanent magnets and the steel sheets. The system uses an LQR method for
designing the feedback controller. In this study, the proposed vibration suppression mechanism is considered, a
prototype is manufactured for experimental confirmations, a model of the prototype is made for the feasibility analysis
and designing the controller, numerical simulations and experimental examinations are carried out to verify the
effectiveness of the method. The simulations and experiments were performed under conditions with initial
disturbance with PD control and without PD control. All results verified that the success of the vibration suppression

system has been developed.

Keywords:

Vibration Control, Permanent Magnet, Linear Voice Coil Motor, Linear Quadratic Regulator.

1 #E

VERRERIAR D TEAECYAR A~ % TRROWRETIE, Mo
A — RAFEFITHS , HAROEIEIMEN DI T
HIRECLEC L AR ONEIR TAREE 2 5.
MAREfR 2RI U 72 SREhIN 0k, Bl oy 2
ELTHI 3252 CITFRATRETH D, Bl D)
R U7 eI X 2 IREMINH] A IR R ST
1A%, Z O iETIXEA QWS | IH RO B 3l
BT 5728, IREYOHIEHERPHA S R 5720, K
ERRIESCAERIIRIS TE RV E WS RS 5.
72, +HRHE N 25D = A WISt B A K
ELTDREND DD, A )VOREAREHREL
B5.

ARG SCTIERIRY C & 5 IREMA O YRS 4 FEHEfih
Mkl L, D OREPHOIRENC HXNETEH L 21T, &
A AaAf E—4 (LLFVCM ERFLT D) LKA
B AT IRENNH > AT DR MR LT DH[2]. SO
WS IIIRENA & K AR O ZE BRI D& DS RE
252 DB HOWTEST S, ETHHRFERZ 5
L, MEEBEORN LT MEE T 1%, Il
—¥ g LEEROBERIZONVTRNS.

E#ESE . [ 2, T782-8503 mANURAE L A4 LAY
B/ 1185, @A TRRFEL AT LA THHE (R,
e-mail: oka.koichi@kochi-tec.ac.jp

TEATIRRE  CEATIRRERE

2 TRIRIE & RIERE

HIRDIFEEZ Fig. 1 17, AmORKIIRIhD X
T, FEITPRICH D IREAEZ 2 DM & 2 KA
et DRER ﬁfﬁﬁfb%ﬁk@ofwé 2 DMK
DA TTERE SN TEY, VCM IZX W EREi S 5.
MRENED, HIZENT DL, \AW@E@£7kﬂ
DBATE, VEM IZX W AICBRE SN D. #EiRE LT
DK D X 5 (ZIRBVAD LR O ZEpRiRRED /N S < 7
v, IREKIZERE OBKNMEE, Behasd
ENTED.

VU EDFBIZESWREREBEZRIEL .. £D%5
E#% Fig. 21077, RUTRT & 5 ICEBKIZ T A%
%mwfﬁb,ﬁR%E&EQWﬁﬁ’ﬁﬁk&é
i, %@%@Wu@ Zixb—¥ervE, K
DA DFNLRNE N VI (;IL"UZ CHEROTNA.
:yﬁm—ﬁmﬂﬂP%%wt7v§wﬁﬁpfﬁo
.

41

!

] ibration body i H
Attractive force

ermanent 1] il
i
r i ! h
!
o
‘ ! i -
| 1 J [ i |
1
: % |

Fig. 1 Principle of vibration suppression mechanism
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Fig. 5 Simulation results (upper: dy=20mm, lower: d;=12.5mm)
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Fig. 6 Experimental results (upper: dy=20mm, lower: d=12.5mm )
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