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ABSTRACT 

In this work, active control algorithm is adopted to reduce delamination effects of the damaged 
composite structure and control performance with MFC actuator is numerically evaluated. Finite 
element model for the damaged composite structure with piezoelectric actuator is established based 
on improved layerwise theory. In order to achieve high control performance, MFC actuator, which 
has increased actuating force, is considered as a piezoelectric actuator. Mode shapes and 
corresponding natural frequencies for the damaged smart composite structure are studied. After 
design and implementation of active controller, dynamic characteristics of the damaged smart 
composite structure are investigated. 
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Fig. 1 Configuration of the proposed composite structure 

.

.
.

 1

.
),,( zyx .

1

1

3

1

1
2,2

,22222

1

1
1,1

,11111

)(),,(

),,(),,,(

)()(

)()(),,,(

)()(

)()(),,,(

N

j
j

j

k

N

j
j

jj
y

j

y
kkk

N

j
j

jj
x

j

x
kkk

zzHtyxw

tyxwtzyxU

zzHuwzC

wzBzAutzyxU

zzHuwzC

wzBzAutzyxU

 (1) 

Table 1 Material properties 
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Table 2 Change of the natural frequencies 

(a) 1st mode (b) 2nd mode 

(c) 3rd mode (d) 4th mode 

Fig. 2 Mode shapes of the proposed composite structure 
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Fig. 3 Pole locations for healthy and delaminated structure 
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Fig. 4 Frequency response: first mode excitation and first 

mode control 
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Table 3 Recovery of the pole locations 
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Fig. 5 Frequency response: first and third mode excitation, 

first and third mode control 
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Fig. 6 Change of the pole locations 
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Table 4 Recovery of the natural frequencies 
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Fig. 7 Frequency response: from first to fourth mode 

excitation, first and third mode control 
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Fig. 8 Control input histories
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