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Abstract

In this paper, feasibility of dynamic characteristics recovery of delaminated composite structure is numerically studied by using
active control algorithm and piezoelectric actuator. Macro—fiber composite(MFC), which has great flexibility and high actuating force,
is considered as an actuator in this work. After construction of finite element model for delaminated composite structure based on
improved layerwise theory, modal characteristics are investigated and changes of natural frequencies and mode shapes, caused by
delamination, are observed. Then, active control algorithm is realized and implemented to system model and control performances are
numerically evaluated. Dynamic characteristics of delaminated composite structure are effectively recovered to those of healthy

composite structure.
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\ Piezoelectric Delamination Composite Plate
Actuator

Fixed End

Fig. 1 Configuration of composite structure and
piezoelectric actuator

Table 1 Dimensions of the proposed structure

Composite Piezoelectric
Structure Actuator
Length 300mm 30mm
Width 50mm 30mm
Thickness 2mm 0.3mm




Table 2 Material properties

Carbon Cyanate
Young's 380G Young's 16.6GP
modulus, £ pa modulus, £ ' a
Shear modulus, . 3
a 4.2GPa Density, p 1800Kg/m*
12
Poisson ratio, Poisson ratio,
0.31 0.42
Upp Vo
MFC (poling: direction 1)
Youngs 30GP Youngs 15.86GP
modulus, £ a modulus, £, ’ a
Shear modulus, ) 3
a 5.51GPa Density, p 7750Kg/m
12
Poisson ratio, Poisson ratio,
0.31 0.16
Uyg Uy
Piezoelectric 400pC/N Permittivity, 0.31
Constan, d; P €1/6) :
Table 3 Natural frequency change
Delaminated
Mode Healthy
DO D3 D6
1st bending| 40.5Hz 39.2Hz 39.7Hz 40.3Hz
1st twisting| 125.3Hz | 113.8Hz 117.9Hz 123.2Hz
2nd bending| 251.3Hz 247 .1Hz 248.THz 250.8Hz
2nd twisting| 432.9Hz | 406.8Hz | 414.5Hz | 426.5Hz
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(a) 1st bending (b) 1st twisting

(¢) 2nd bending

Fig. 2 First four mode shapes of the composite structure

(d) 2nd twisting
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Fig. 3 Frequency response for DO case
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