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Abstract: In response to the problem of low sensitivity of fiber Bragg grating (FBG) in temperature measurement
applications, this paper proposes a new solidification sensitization method based on an EpoCore adhesive-coated
FBG sensor with a high thermal expansion coefficient. A FBG sensor model was constructed using COMSOL
software, and the deformation of the grating area before and after sensitization was simulated. The results showed
that EpoCore adhesive sensitization increased the deformation of the FBG sensor by about 10 times compared to
before sensitization. Using ultraviolet exposure technology to write FBG onto thulium tin co-doped optical fibers
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directly and conducting in-depth research on the solidification process of EpoCore-coated FBG sensors, the

resonant peak of the solidified and sensitized FBG exhibits good linearity with temperature drift when baked at 120 °C

for 2 hours, irradiated with ultraviolet light for 5 hours, and baked at 120 °C for 3 hours. The temperature sensitivity

is 90.45 pm/C, about 9 times higher than the unsolidified and unsensitized FBG sensor. The sensitized FBG

sensor is used to measure environment temperatures of -20 °C, 30 °C, 60 “C and 100 °C, and the RMSE for these

temperatures is less than 1.3 “C. Compared with traditional metal coating and polymer coating packaging methods,

EpoCore adhesive has a more significant sensitization effect, which provides a new idea for the application of FBG

sensors in temperature measurement.

Keywords: fiber Bragg grating; EpoCore adhesive; solidification sensitization; resin sleeve; temperature sensitivity
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Fig. 1 Principle of FBG sensor
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Fig. 5 FBG sensor preparation device
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Fig. 11 (a) Diagram of fiber grating temperature measurement system; (b) Physical photo of fiber grating temperature measurement system
A3 BAMNELER (5 C)
Table 3 The first temperature measurement results (Unit: °C)
1 2 3 5 FEH TR 52
30 314 31.3 314 31.3 31.3 31.34 14
60 60.2 60.2 60.1 60.2 59.9 60.12 0.2
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Fig. 12 The measurement result of temperature stability
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Research on temperature sensitivity of FBG
sensor based on EpoCore adhesive coated

Li Qun’, Lu Yuncai'", Shao Jian', Wang Tonglei', Wu Peng’, Liang Jiabi', Li Xiaohan',
Huang Yijun®, Hu Chengyong’, Deng Chuanlu’
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Temperature calibration of FBG sensor after the second solidification

Overview: The temperature detection inside power equipment requires high-temperature sensitivity to prevent faults
promptly. Fiber Bragg grating (FBG) sensors are widely used in temperature detection due to their low cost, strong
resistance to electromagnetic interference, and excellent high-temperature stability. However, the temperature
sensitivity of conventional single-mode FBG sensors is only around 10 pm/“C, which makes it challenging to meet the
temperature measurement requirements in complex environments. Therefore, to improve the temperature sensitivity of
FBG sensors, it is necessary to perform sensitization processing to adapt to more complex and diverse application
scenarios. Currently, the sensitization methods for FBG sensors mainly include the metal structure coating method and
polymer coating packaging methods. The metal structure coating packaging method is easy to operate and enhances the
corrosion resistance of FBG sensors. However, due to the good conductivity of metals, their application in temperature
detection inside power equipment is limited. This study aimed to meet the demand for temperature detection inside
power equipment and selected polymers with high electrical resistivity as sensitizing materials. Based on the advantages
of low optical loss, high resistivity, and good chemical stability of EpoCore adhesive, EpoCore adhesive is used for the
solidification and sensitization of the FBG sensors. The FBG sensor model was constructed by COMSOL software, and
the deformation of the grating region before and after the sensitization was simulated. The simulation results show that
the deformation of FBG sensor is improved by about 10 times by EpoCore adhesive sensitization. The FBG sensor was
prepared using the UV laser phase mask method, and the completed FBG sensor was placed inside a resin sleeve made
by 3D printing. Conducting in-depth research on the solidification process of EpoCore-coated FBG sensors, the
resonant peak of the solidified and sensitized FBG exhibits good linearity with temperature drift when baked at 120 °C
for 2 hours, irradiated with ultraviolet light for 5 hours, and baked at 120 “C for 3 hours. The temperature sensitivity is
90.45 pm/C, about 9 times higher than the unsensitized FBG sensor. In addition, temperature tests conducted using a
fiber grating temperature measurement system at —20 °C, 30 °C, 60 °C, and 100 °C, and the RMSE for these
temperatures is less than 1.3 °C, which are verified the accuracy and stability of the sensitized FBG sensor. This article
uses EpoCore adhesive to solidify and enhance the sensitivity of FBG sensors, and its effect is significantly better than
traditional metal coating packaging and polymer coating packaging methods, providing a new idea for applying FBG
sensors in the field of temperature measurement.

Li Q, Lu Y C, Shao J, et al. Research on temperature sensitivity of FBG sensor based on EpoCore adhesive coated[J].
Opto-Electron Eng, 2024, 51(12): 240228; DOI: 10.12086/0ee.2024.240228
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