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Smart Vibration Sensing of the Structures with Uniform Cross-section

Takuro Hayashi

In recent years, the new vibration monitoring methods using distributed continuous sensors
have been actively developed in the field of smart sensors and actuators. PVDF film sensors
have been mainly used for such purposes because they are less expensive and easy to handle.
A lot of techniques have been reported so far, but they are not available for the structures
whose boundary conditions are unknown. The author propose the new approach using the
PVDF films with the shape of appropriate Fourier series, which is applicable to the structure
of arbitrary boundary conditions. Identification of the mode shape is simulated in the case of
cantilever beam, which shows the availability of the proposed method. Furthermore, the
experiment was carried out with the cantilever-like plate. The good agreements were
obtained when compared with the calculated results.
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Fig.1 Illustration of PVDF film sensor
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Fig.2 Sketch of PVDF film sensor which has the shape of
¢,(x) and is attached on the flat plate
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Fig.3 Experimental setup for sensing the vibration mode of
cantilever-like flat plate by using PVDF film sensors

— 157 —



WHITEREFRALE H325 2002

20
_ 314

_§ 15 1 E \
% 10 3 000
£ £

S 24)Q_/ﬁ¢‘ -3.14 |

0 . . 0 10 20 30 40 50

0 10 20 30 40 50 Frequency [Hz]
Frequency [Hz]
(a) Amplitude (b) Phase

Fig.4 Frequency spectrum of the plate vibration measured by PVDF film
sensor
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(a) Experiment (3Hz) (b) Calculated (3.2H2)

Fig.5 Comparison of the mode shape between experiment and calculation; first mode
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(a) Experiment (9.5Hz) (b) Calculated (9.8Hz)

Fig.6 Comparison of the mode shape between experiment and calculation; second mode
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Fig.7 Comparison of the mode shape between experiment and calculation; third mode
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(8 Experiment (32Hz) (b) Calculated (33.8H2)

Fig.8 Comparison of the mode shape between experiment and calculation; forth mode
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