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An experiment optical fiber platform for
the location of acoustic emission sources

LIANG Yi-jun,LIU Jun-feng,ZHANG Qiao-ping, WU Lei,FAN Chen-guang
(College of Science, Harbin Engineering University, Harbin 150001, China)

Abstract: A system for locating sources of the acoustic emissions ( AE) caused by strain to a structure was devel-
oped. It used an array of optical fiber sensors to identify the location of AE sources in solids. The system possesses
the advantages of low-cost, a wide range of applications, and high sensitivity. The sensor array was structured of
Sagnac interferometers, each using a point sensor. Principles of the optical fiber ring Sagnac interferometer used to
detect ultrasonic waves and locate the source were reviewed. These optical fiber sensors were placed on segments of
a steel plate to structure the sensor array. Simulated acoustic emissions were generated at various positions on the
steel plate. The data acquisition circuit was based on single chip. It collected signals from four sensors and sent
them to a computer. The computer processed the four signals using an algorithm written in Visual Basic language.
It calculated the position of each source from time differences between the four signals, and the time difference cor-
rection method was used to increase the accuracy of location. The results showed that this system and its optical fi-
ber sensors allowed accurate location of an acoustic emission source. It provides a new method for detection and
monitoring of structural health.
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Fig.1 Schematic of the fiber optic Sagnac interferometer
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Fig.2 Schematic of the principle of the acoustic source
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