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ABSTRACT

In this paper, active control of vibrational intensity at a reference point in an infinite, elastic plate
was discussed. The plate is excited harmonically by a vibrating source, which has a vertical point
force. The optimal condition of controller was investigated to minimize the vibrational intensity being
transmitted from the vibrating source to a reference point. Hence the method of feedforward control
was employed for the control strategy and then the cost function was evaluated to find the optimal
control force. Three types of control force (Vertical force, Moment, and Coupling force (a set of
vertical force and moment)) and controller's positions were examined to define the optimal condition
of the controller. The vibrational intensity at a reference point was found to be reduced down to a
zero level, compared with the uncontrolled case. Especially maximum reduction of vibrational intensity

was achieved when the controller was collinearly positioned between a vibrating source and a

reference point.
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Fig. 1 Configuration of an infinite, elastic plate
with a vibrating source (Fp), a
controller(a set of a point force(Fc) and
a point moment(Mc)): reference point
(Rp), controller’s position (CP)
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Fig. 3 Vibrational intensity reduction vs. orien-
tation angle of controller: Controller's
position at (0.6 Cos 4, 0.6 Sin 8), Moment
controller
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Fig. 4 Vibrational intensity reduction vs.
orientation angle of controller: Controller’s
position at (0.6 Cos 8, 0.6 Sin 6). Force
controller
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Fig. 5 Vibrational intensity reduction vs. orien-
tation angle of controller: Controller's

position at (06 Cos#, 06 Sinéa),
Reference point (R,) at (05 , 0)
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Fig. 6 Vibrational intensity reduction vs. orien-
tation angle of controller: Controller's

position at (06 Cos#d, 0.6 Sin6),
Reference point (R, at (6 , 0),
Coupling controller (F+M), Moment

controller (M), Force controller (F)
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Fig. 7 Vibrational intensity reduction vs. Con-
troller’s position: Reference point ( R,) at

(6 ,0) and Collinear position, Coupling
controller (F+M), Moment controller
(M), Force controller (F)
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Pc(Input power of a controller), Coupling
controller

2

g

=

©

g

£

;D. 0.01 H

iE-3 T T T v L T T

T T
[ 20 40 60 80 100 120 140 160 180
orientation angle of Controlier (8)

Fig. 9 Input power ratio vs. orientation angle of
Controller: Controller's position at (0.6
Cos 6, 0.6 Sin 8), Reference point at (0.5,
0), Psb (Input power of a vibrating
source before control) =0.206, Pc (Input
power of a controller), Coupling controller
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controller (M)
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15(a)& A4 Aol7|7k 06 AXNT W 7IEHE 6
of 1 949 e AP AF JANE A

=

2 HEs x—F Ao vEld IAFARAE A
4 BEE HAFI Qlry Z1Edd HALE 100 dB
AolA gt Q] EXAAM A JoE B,
AEQ A7 At JAFARAE Aol o &
Aoz Jehdtt Fig 15(b) %} Fig. 15(c)= 71534
& 7+ 7} 054 020) T2 5 wHo g AZAEAE
A7 BEXE w3 ZIEdel 05 d We
W] Axzh dukyo R wiA Uex it
£ 71849 A 3} Aort v AR g4 FH
Ak AT 71EAH 029 AeE VIERE A

e {r

ASKE
=0 o

o0H

st =28/A 118 Al43%5, 2001d/29



A

QNE 4 T AHel T AHS W
T 9t gy B a7 448 JEAUAE A
z L Ex Faddel wAsE H9e Ha

99 B2 98 4 AT J7 Aol o
4 xavm 7}% g Rox #Y A
SEERERESNTEE
A7) o & A

2 ArelrMe 7 B Aol x5 A

3 deje] )1EHd dEHe

1 EH‘H **‘21?4 3103‘%1% 3%% }%11 NE
=

2 L

agg gy
AR ol T2l

2ol gt Aol azq A1 A

o wsq % YR WA /12

st Zioi L}%H:P %11017]«1 HHxA 21101'212
2 FAY} EUES o] AL A4 Xﬂ°17194 7
$7F Aot 4y A9k AAY A7)E ke Y
gol} RHER AL T AlojdE AW A7)
of s} o & Al AFAE ¥t Ao dddd
AoAz19) A 71EHH T A 23 A
°JJ+ 71234 Aol A3 gh= 7*°1 H#A9 93 =
o8 vehuth # 479 dAES AT
@Ml ek Aolg P FET A2 AR P2
Eolu Alad HA 2 0E A=
Aol Aol wis) o o3}

rob

g
N g A B 9L

Lgol Aot el AR el Aol
$8 33 977} 92 Y Qo8 BuE,

B A= 1007dE FoBAUNSLT ek 977)
Ao elald A8 AT

#nEd

(1) Lyon, R.H., 1975, Statistical Energy Analysis

of Dynamical Systems : Theory and Applications,

30/ 2 LSRN EB S8 =2

MIT Press.

(2) Noiseux, D.U., 1970, “Measurement of Power
Flow in Uniform Beams and Plates,” J. Acoust.
Soc. Am., 47(2), pp. 238~247.

(3) Piaud, JB. and Nicolas, J., 1986,
“Relationship Between Vibrational and Acoustical
Intensity for an Infinite Plate,” J. Acoust. Soc.
Am. 80(4), pp. 1114~1121.

(4) Hambric, S.A., 1990,
Mechanical Intensity Calculations in  Structural
Finite Element Analysis,” J. of Vibration and
Acoustics, Vol. 112, pp. 542~549,

(5) Pan, J., 1992, "Total Power Flow From a
Vibrating Rigid Bodv to a Thin Panel Through
Multiple Elastic Mounts,” J. Acoust, Soc. Am.
92(2), pp. 895~907.

(6) Zhang, Y. and Mann III, JA, 1996,
“Measuring the Structural Intensity and Force
Distribution in Plates,” J. Acoust. Soc. Am. 99(1),
pp. 345~353.

(7) Kauffmann, C, 1998,
power flows for edge-excited, semi-infinite plates,”
. Acoust Soc. Am. 103(4), pp. 1874~1884,

(8) 9=d, TAF, Zdd, 1998, “FY HHAl
A JAE AAzhE Bt 73%—‘}(74'—5-3‘5]141. Cis
22AFTE3A, A 8 d, A 6 &, pp. 1053~1061.

(9) Tanaka, N., Snyder, S.D., Kikushima, Y.
and Kuroda, M., 1994, “Vortex Structural Power
Flow in a Thin Plate and the Influence on the
Acoustic Field,” J. Acoust. Soc. Am., 96{(3), pp.
1563~1574,

(10) Nam, M. Hayek, Sl. and Sommerfeldt,
S.D., 1995, “Active Control of Structural Intensity
in Connected Structures,” Proceedings of the
Conference Active 95, pp. 209~220.

(11) Bardou, O. Gardonio, P., Elliott, S.J,, and
Pinnington, R.J., 1997, “Active Power Minimization
and Power Absorption in a Plate with Force and
J. of Sound and Vibration,

“Power Flow and

“Input mobilities and

Moment Excitation,”
208(1), pp. 111~151.
(12) Junger, M.C. and Feit, D, 1985, Sound,
Structures, and Their Interaction, The MIT Press,
Chap. 7.
(13) Kreyszig, E., 1983, Advanced Engineering
Mathematics, John Wiley and Sons, Chap. 22.

/4118 A43, 20014



