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ABSTRACT

A method for damage detection in a plate structure is presented based on strain waves that are
generated by impact or damage in the structure. Strain responses from continuous sensors, which are
long ribbon-like sensors made from piezoceramic fibers or other materials, were used with a neural
network technique to estimate the damage location. The continuous sensor uses only a small number
of channels of data acquisition and can cover large areas of the structure. A grid type structural
neural system composed of the continuous sensors was developed for effective damage localization in
a plate structure. The ratios of maximum strains and arrival times of the maximum strains obtained
from the continuous sensors were used as input data to a neural network. Simulated damage
localizations on a plate were carried out and the identified damage locations agreed reasonably well

with the exact damage locations.
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Table 1 Analysis conditions for simulation

Length of the plate (cm) 127
Width of the plate (cm) 127
Thickness of the plate (cm) 1.0
Type of sensing PZT
Width of the sensor (cm) 0.127

Type of input S cycles impact (50 kHz)

Time step (sec.) 2E-7

Number of modes used 70

Max. frequency

of 70" mode(kHz) 1577
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Fig. 1 Wave propagation response at =0.00165 sec.
due to impulse excitation
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