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Table 1 Comparison of vibration
- frequencies from numerical
5 ABAQUS ¢7 C3DSE simulation and experiments Hz
C3D8R ABAQUS
3 1 6.37 6.01
3 N 2 32.66 37.64
3 96.12 105.22
2. 2
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2.3 Fig.3 FEM meshes of a cantilever beam
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250 GPa. Table 2 Peak acceleration at observation point N under resonant
frequency with or without piezoelectric control m/s*
2
1 86.33 95.26 70.98 78.20 96.22 79.56
2 -88.78 -92.78 -75.11 -78.44 -93.48 -380.30
3 3 —143.34 —148.37 —-115.40 -119.39 —150.66 - 118.98
Koyna 8 0.005s.
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38 AR 2 Table 3 Comparison of displacement at point C
é 10 before and after piezoelectric control
R 0
=l -10 c /mm
=20 /s
-30
-40
0 1 2 3 4 5 6 7 8 9 10 2 4.0 -25.0 -16.2
Bl /s t 4.1 40.8 28.0
i3 4.3 -27.5 -20.0
6 ¢ I 4.5 40.2 2.0
- ts 4.7 -27.0 -15.0
Fig.6 Time-displacement curves for point C before
and after piezoelectric control
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Vibration control of cantilever beams with piezoelectric
intelligent materials

Al Yi-mou DU Cheng-bin YU Guo-jun
College of Ciwil Engineering Hohai University ~Nanjing 210098  China

Abstract In consideration of the coupling effect between piezoelectric patches and flexible cantilever beams the
response of the piezoelectric intelligent beam under harmonic loads was obtained by numerical simulation with the software
ABAQUS. By comparison with test data the parameters including the piezoelectric strain constant and the dielectric
constant were modified. Case study on numerical simulation of vibration response of piezoelectric beams subjected to a
seismic load shows that the piezoelectric materials are of evident effects on vibration control of flexible structures and the

maximum control efficiency can reach 45% or so.

Key words piezoelectric intelligent material ~structural vibration control cantilever beam seismic response





