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Thermal Strain and Temperature Measurements of Structures
by Using Fiber-Optic Sensors

Dong Hoon Kang, Hyun Kyu Kang, Chi Young Ryu, Chang Sun Hong
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ABSTRACT

‘Two types of fiber-optic sensors, EFPI(extrinsic Fabry-Perot interferometer) and FBG(fiber Bragg grating),
have been investigated for measurement of thermal strain and temperature. The EFPI sensor is only for
measurement of thermal strain and the FBG sensor is for simultaneous measurement of thermal strain and
temperature. FBG temperature sensor was developed to measure strain-independent temperature. This sensor
configuration consists of a single-fiber Bragg grating and capillary tube which makes it isolated from external
strain. This sensor can then be used to compensate for the temperature cross sensitivity of a FBG strain sensor.
These sensors are demonstrated by embedding them into a graphite/epoxy composite plate and by attaching
them on aluminum rod and unsymmetric graphite/epoxy composite plate. All the tests were conducted in a
thermal chamber with the temperature range 20-100°C. Results of strain measurements by fiber-optic sensors
are compared with that from conventional resistive foil gauge attached on the surface.
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Fig. 1 FBG temperature sensor.
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Fig. 3 Wavelength shift of FBG and FBG temperature
sensor.
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Fig. 4 Schematic of thermal strain measurement for
aluminum specimen using EFPI sensor.
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Fig. 5 Schematic of thermal strain measurement for
aluminum specimen using FBG strain and FBG
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(b) Thermal strain of [0,/90,], specimen.
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Fig. 7 Thermal strain of each specimen.
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Sensor :
) EFPI ESG FBG ESG
Specimen

2291 22.42 22.80 22.44

Aluminum

Difference| 2.19% | Difference| 1.60%

3.70 351 357 365

[0,/90,]5
Difference| 3541% || Difference| 2.19%
-4.03 -3.90 -3.81 -3.87

[0,/90,];

Difference! 3.85% [Difference| 1.55%

[Unit : x10% / C]
Table. 1 Thermal strain per unit temperature.
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