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Development of Fiber Optic Total Reflected Extrinsic Fabry-Perot
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Abstract

Fiber optic TR-EFPI(total reflected extrtinsic Fabry-Perot interferometric) sensor was developed
to measure the strain of structures, such as building, bridge, aircraft, etc. It has been difficult to
distinguish the increase and decrease of the strain from the conventional fiber optic EFPI sensor
because their signals only have a sinusoidal wave pattern related to the change of strain. Also, the
absolute strain could not be measured by the simple fiber optic EFPI sensor. In this study, in order to
measure the magnitude of strain with the direction of strain, the fiber optic sensor was simply
constructed with the total reflected EFPI sensor probe. This probe was manufactured with a single
mode fiber and a mirror coated fiber in a silica glass capillary tube. The output signal of this fiber
optic TR-EFPI sensor can give the information about the magnitude and the direction of strain. The
loading-unloading test was performed by the universal testing machine with alluminum beam specimen
to compare the strain from fiber optic TR-EFPI sensor with the value from electrical strain gauge. In
the result of this experiment, the strain from fiber optic TR-EFPI sensor had a good agreement with
the values from the electrical strain gauge.
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12. Comparison of strains from fiber optic

TR-EFPI sensor and electrical strain gauge.
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