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FBG SENSOR APPLIED IN DYNAMIC RESPONSE MEASUREMENT OF
UNDERWATER EXPLOSION EXPERIMENTS

Y. H. Chen* C.Y.Hsu* C.C.Chiang** G. M. Luo*** J. J. Chen**
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ABSTRACT

Short period fiber grating is also called fiber Bragg grating (FBG). Because of its high sensitivity, small size and
immunity to electromagnetic wave interference. It can operate in harsh environments and has better characteristics
than traditional strain gauges. It is quite suitable for use in aerospace and national defense fields as embedded or
surface-mounted strain measurement. And optical fiber will become the mainstream tool for signal transmission due
to its light weight and thin diameter. Now combined with the optical communication bandwidth and the properties of
fiber optic sensors, the efficiency and reliability of the monitoring system will be greatly improved.

This paper conducts FBG sensor design and experimental measurement for composite material structures in un-
derwater explosion experiments. First, the FBG sensor that has completed the manufacturing process is subjected to
strain and temperature correction experiments. As a result of the correction, the sensitivity of the strain correction is
0.001 nm/pe and the linearity (R?) is 1. The sensitivity of temperature correction is 0.0098 nm/°C, and the linearity
(R?) is 0.9986. Finally, a half-cylindrical shell composite structure was designed and placed floating in a water tank,
and 1.2 g of TNT explosive was placed 30 cm below the structure to conduct an underwater explosion test. Com-
bined with optical fiber monitoring technology, FBG sensors are surface-mounted or buried on the structure to meas-
ure the dynamic response of the structure under explosion load. The measurement results show that the strain meas-
ured at the closest point to the explosive is approximately 994.32 pe, and the strain measured on the side of the struc-
ture is approximately 731.55 pe. It shows that the FBG strain sensor designed can indeed be used for underwater
explosion measurement.



