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Optimization of Piezoceramic Sensor/Actuator Placement for Vibration

Control using Gradient Method

Y. K. Kang' and H. C. Park”

ABSTRACT

Optimization of the collocated piezoceramic sensor/actuator placement is investigated numerically
and verified experimentally for vibration control of laminated composite plates. The finite element
method is used for the analysis of dynamic characteristics of the laminated composite plates with the
piezoceramic sensor/actuator. The structural damping index(SDI) is defined from the modal damping.
It is chosen as the objective function for optimization. Weights for each vibrational mode are taken
into account in the SDI calculation. The gradient method is used for the optimization. Optimum
location of the piezoceramic sensor/actuator is determined by maximizing the SDI. Numerical
simulation and experimental results show that the optimum location of the piezoceramic
sensor/actuator is dependent upon the outer layer fiber orientations of the plate, and location and size

of the piezoceramic sensor/actuator.
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Table 1 Mechanical Properties of Carbon/Epoxy
laminates(CU125NS)

Property Symbol Value

Young’s modulus(0 deg) E, 1147x10°Pa
Young’s modulus(90 deg) E, 7.589 x 10° Pa

Shear Modulus G, 477x10°Pa
Poisson’s ratio Vi2 0.28
Volume density p 1510 kg/m’

Damping capacity(0 deg) Psi 0.013966
Damping capacity(90  @s2  0.049120
deg)

Da mping capacity(Shear) Psiz 0.074344

assume initial guess of
the optimal S/A location

evaluate the objective function
and constraints at current
S/A locations

evaluate the gradients of
objective function and constraints
at current S/A location

Loptimization algorithm I

| update current S/A location—l

NO

Fig.2  Flow Chart for Optimization of S/A Placement
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Fig. 3 SDI of [45,/0,/90,], Plate(S/A length=25 mm)
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Fig. 4 Optimization using Gradient Method for
[454/0,/90,], Plate(S/A length=25 mm)
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