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Measurement and Simulation of Detection of Defects on Inner Wall
of Cylindrical Pipe by Piezoelectric High-polymer Film.
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Piezoelectric thin film has been used to visualize back surface defects in plates. When the plate with a back
surface defect is deformed, the resultant strain distribution in the front surface reflects the shape of the defect.
Such surface strain distribution can be measured by scanning the electrostatic voltmeter over the
piezoelectric film mounted on the front surface. In view of significant troubles of nuclear power plants due
to defect in pipes such as cracks and wastages, new nondestructive techniques are expected to detect such
invisible defects. Visualization of back-surface defects by piezoelectric thin film is one of promising
nondestructive techniques applicable to on-site and on-line monitoring. Then, the purpose of this paper is to
detect defects on inner wall of cylindrical pipe from potential distribution on piezoelectric thin film mounted

on outer surface.
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Fig. 1 Coordinate system in PVDF film.
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Fig.2 Electrical potential distribution
(2.5mm defect depth).

simulation

experiment

Fig.3 Electrical potential distribution
(1.0mm defect depth).
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Fig.4 Relation between normalized defect depth and

minimum voltage (simulation).
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Fig.5 Relation between normalized defect depth and

averaged minimum voltage (experiment).
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