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Abstract: The complex installation structure, narrow response frequency range, and inadaptabili-
ty to complex curved surfaces of traditional solid piezoelectric ceramic piezoelectric probes usually
result in low sensitivity and small detection range in pipeline leakage detection. To address these
problems, a pipeline leakage detection method using a new flexible piezoelectric film as an acous-
tic emission sensor is proposed. Firstly, the flexible polymer piezoelectric film of vinylidene fluor-

ide trifluoro ethylene copolymer (P (VDF-TrFE)), a traditional piezoelectric ceramic sensor, and
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an air coupling sensor are arranged on the pipe surface. After that, signals from pipe wall surface
under various conditions are collected by software and hardware combination. At the end, the
collected signals are analyzed and processed by FFT equal time and frequency domain signal pro-
cessing algorithm so that pipeline leakage can be identified according to the waveform characteris-
tics in time and frequency domain. The experimental results show that in terms of leakage signal
response, the new P (VDF-TrFE) flexible piezoelectric film yields higher sensitivity and larger
response value than the traditional piezoelectric ceramic sensor, and it is capable of identifying
smaller leakage. In addition, it is less limited in installation and position angle. Also, the attenu-
ation of P (VDF-TrFE) flexible piezoelectric sensor is lower than that of piezoelectric ceramic and
air coupled sensor as the distance increases, thus enabling detection of leakage from a farther
source. As a new type of acoustic emission sensor, P (VDF-TrFE) flexible piezoelectric sensor is
applicable to failure detection of complex structures like buried pipeline. Therefore, it has impor-

tant research significance and application value.
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Fig. 1 Three kinds of acoustic emission sensors
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Fig. 2 Structure of piezoelectric acoustic emission sensor
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