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ABSTRACT

Experimental studies on the adaptive vibration control of composite beams have been
performed using a piezoelectric actuator and the neuro-controller. The variations in natural
frequencies of the specimen and the actuation characteristics of the piezoelectric actuator
according to the delamination in the bonding layer have been studied. In addition, the
simulation of adaptive vibration control has been performed for the composite specimens
with delaminated piezoelectric actuator using neuro-controller. The hardware for the
adaptive vibration control experiment was prepared. A DSP(digital signal processor) has
been used as a digital controller. Using neuro-controlier, the adaptive vibration control
experiment has been performed. The vibration control results using the neuro-controller

show that the present neuro-controller has good performance and robustness with the

system parameter variations.
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delaminated piezo-actuaror and tip masses

Fig. 1 Geometry of the composite beams with a
delaminated piezo cearmic actuaror
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Table 1 Dimensions and configurations of the composite beams with a delaminated piezo

ceramic actuator

Specimen|  Stacking Eimensions of | Dimensions of {pelamination| Thickness of
No sequence ost structure Piezo ceramic size adhesive
) (Gr/Epoxy) (Lxbx¢t(mm?®) |L,xb&,x¢,( mm?3) (mm) {mm)
1 |[0,/£45,/90,)5| 2x2%0835020 |  50x20x0.4 0 0.04
2 [0,/ %45,/90.1s| 2x2x0.835020 50%20x0.4 125 0.04
3 [02/£455/90,]5| 2x2%0.835020 50%20=0.4 25.0 0.04
4 [0,/ %£45,/90,]5| 2%x2x0.835020 50%20x0.4 375 0.04
5* [0/90]s 3X2X0.425000 50x20x0,2 0 0.04
6* {0/901s 3X2%0.425000 50%20x0.2 25 0.04

* Composite beams with a delaminated piezo ceramic actuator and tip masses

Table 2 Frequencies, and modal control forces for Gr/Epoxy [0,/ £45,/90,]1s composite
beams with a delaminated piezo ceramic actuator -

Delamination 1st 1st modal control 2nd 2nd modal
Specimen No. Size (mm) frequency force frequency | control force
(Hz) ( sec? / V) (Hz ) (sec?/ V)
1 0 (0 %)
(experiment) o 23.739 0.006977 128.697 0.02957
2 125 (25 %)
(experiment) 21.843 0.005287 127.384 0.03113
3 25 (50 %)
(experiment) 20.152 0.002333 118.325 0.01598
4 375 (75 %)
(experiment) ; e 19.284 0.001001 114547 0.007937
5* 0 (0 %)
(experiment) 0.859 0.0002670 - -
6* 25 (50 %)
(experiment) |EE 0.625 0.0001384 - -

* Composite beams with a delaminated piezo ceramic actuator and tip masses
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(a) . Frequency response functions for the Gr/Epoxy
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delaminated piezo ceramic actuator
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(b) Frequency response functions for Gr/Epoxy
[0/90], composite beams with a delaminated
piezo-actuator and tip masses

Fig. 2 Frequency response functions for the compo-
site specimen with a delaminated piezo-
actuator
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Fig. 6 Transient and steady state vibration control
results for the Gr/Epoxy [0/ £45/90],
composite specimen (sensing : 20 mm from
clamping position)
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