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(Yibration Control of Intelligent Structures via ER Fluids and Piezoelectric Film Actuators)

(Yong-Kun Park and Seung-Bok Choi)
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Fig. 1 Active control scheme for the ERFA
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Fig. 2 Configuration of the NSC
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Table 1 Dimensional and material properties of
the proposed intelligent structure

Composite laminated layer (glass/epoxy)
,:zdu:lg“: Thickness Density Width Length
32 GPa 0.6 mm 1850 kg/m®* | 25.0mm | 250.0 mm
Aluminum foil
nt;’:l‘:f‘u: Ihickness Density Width Length
70 GPa 0.018 mm 2700 kg/m* 25.0 mm 250.0 mm
Piezoelectric film
;Z:l‘:lg\:s Thickness Density Width Length
2GPa 0.052 mum 1780 kg/m’® 25.0 mm 175.0 mm
Piczoclectric -z m/m
strain constant 23x10 V/m
Piezoelectric 3 Vim
216x107°
stress constant N/ mz
Electro-rheological fluid
Base liquid Particle | Volume fraction Particle concentration
Silicone oil Starch 473 % 55 %
Electrode(PFA)
Electrode(ERFA)

Host material(glass/epoxy)
Aluminum foil(electrode)
Silicone rubber

ER fluid

Fig.3 Schematic diagram of the intelligent beam
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Fig. 4 Experimental apparatus for control implementation
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Fig. 5 Transient vibration responses
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Fig. 6 Forced vibration responses in the trequency domain
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Fig. 7 Forced vibration responses in the time domain
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