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(Active Vibration Control of a Plate Using the Distributed Modal Sensitivity)

R EUE P

“oalgh et o bl

ol i, aar,

AA A B, o] g sk

o gl st

Ao} A %y 5t

Abstract

This study deals with the active vibration control system for an all-clamped rectangular piate with

plezoceramic actuators and sensors. A line moment algorithm (LMA) with the

distributed modal

sensitivity(DMS) is proposed to reduce the structural vibrations etfectively and to select the optimal

locations and the optimal directions (skewed angles)

of uniform piezoclectric actualors or sensors.

Experimental results show that cach mode can be attenuated by about /0~/3 B in case a piezoelectric

actuator generate the psuedo-random disturbances that excite the plate modes.

Key words : active vibration control(AVC), distributed piezoceramic actuator /sensor, distributed modal

sensitivity(DMS). line moment algorithm (LMA)
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O Table 1 Mode shape coefficient o;"and A,
e )= 22(1,,¢,(X)¢j(y) (12) for the all-clamped rectangular plate (a:b=6.5)
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----Nomencrature
a, b = plate dimensions
A . B . C= system matrix, control matrix, sensing matrix
C = operator meaning the homogeneous differential damping
d,, = piezoelectric strain constant
D = domain of the plate
D, = bending stiffness
D, = domain of the k-th piezoeclectric material
E = Young's modulus
/= distributed control force
h = thickness of the plate
h(:) = Heaviside unit step function
K = operator meaning the homogeneous differential stiffness
I\”, m, = output voltage constant, moment-voltage constant
= bending moment
mp. ms = the number of the actuators, the sensors
M = operator meaning the mass density
P, g, r, s = actuator boundaries
s, (x.y) = n-th distributed modal sensitivity
u(t) = control force vector
w, (X, ¥)= n-th mode shape
w, (x, v) =normalized eigenfunction of w,(x,y)
wix,v,t) = plate transverse displacement
x(t). ¥(t) = modal state vector, sensing vector
x, ¥, ¢ = rectangular coordinates

Greek
o; = n-th mode shape coefficient of the plate
B, = normalizing coefficient
&(-) = Dirac delta function
£,/ =the permittivity of piezoelectric material
9,(x), ¢,(¥) = beam mode shapes
n,(t)= n-th natural coordinates of time ¢
K. A = natural mode shape parameter,
natural frequency parameter of the beam
H_ p =Poisson’s ratio, density of the plate
w, = n-th modal frequency of the plate
¢, = n-th modal damping coefficient
V° = Laplacian operator
Subscrips

i, j, n = modal indices
k., [ =piezoelectric element



