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Active Vibration Control Experiment on Cylindrical Shell equipped with
MFC Actuators
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ABSTRACT

This paper is concerned with the active vibration control experiment on cylindrical shell equipped with Macro Fiber
Composite(MFC) actuators. The MFC actuators were glued to the cylindrical shell in circumferential directions. To verify the
theoretical result, vibration test using impact hammer and accelerometer was carried out. It was found from experiments that
theoretical result predicts experimental result to some extent. The positive position feedback controllers were designed and
applied to the test article. It was observed that the resonant amplitude of the fundamental mode was reduced by 20dB thus
achieving active vibration control. The active vibration control of the response subject to non resonant excitation has been of
interest. We developed the combination of the positive position feedback controller which can cope with the fundamental mode
and the positive position feedback controller which can counteract the external disturbance with non resonant frequency. It was
found from experiments that the hybrid controller can suppress the vibration amplitude successfully.
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Fig. 2 Experimental frequency response curve
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Fig. 3 Macro-composite actuator attached to the
cylindrical shell
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Fig. 7 Simulink block diagram for active vibration
suppression control
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Fig. 8 Simulink block diagram for active vibration
suppression control

B A7 7 Hs dgor F /e 578
ol gl A WA BxE 7<ﬂ°1‘}” AP S A
t}. Fig9 & < Simulink 5% 5}010}1“° ol g
staion, F 2AF77 A AR 25 RTE Ao
=S AAENRT

9 a0 f ™
pra g W o8
AT RE R A
(SN CRTeBAG 1
e HiAYtE}
PRRSS—
H 35
o > IS, » o
H i K AR KIS Fibe
[ZRTCx TENODAL 7

Viode 1iS0i%11
A}

Fig. 9 Simulink block diagram for active vibration
suppression control
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Fig. 10 Simulink block diagram for active vibration
suppression control
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Fig. 11 Simulink block diagram for active vibration
suppression control
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Fig. 12 Uncontrolled and controlled experimental
frequency response curves
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Fig. 15 Uncontrolled and controlled experimental
frequency response curves
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