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Low-Velocity Impact Detection of Composite Plate Using
Piezopolymer Sensor Signals without Charge Amplifier

Kim, In-Gul* and Jeong, Seok-Mo**

ABSTRACT

One promising method for impact detection of composite structures is based on the use of
piezopolymer thin fim (PVDF) sensor. In this paper, the relationship between the contact force and the
signals of the attached strain gage and PVDF sensor to the composite plate subjected to low-velocity
impact were derived. The relation for the open circuit and short circuit voltage of PVDF sensor was
derived based on the equivalent circuit model of the piezoelectric sensor. The work was then extended to
include experimental investigation into the use of short circuit voltage of PVDF sensor without using
charge amplifier to detect low-velocity impact. The natural frequencies and damping ratio of the
composite plate obtained from the vibration test were used to modify the analytical model and therefore
the differences between measured and simulated signal of the modified analytical mode! in both forward
and backward problem were considerably reduced. The reconstructed contact force and simulated sensor
signals agreed well with the measured contact force, strain gage signal, and PVDF sensor singanl.
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Fig. 4 Experimental damping ratio of the composite plate
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