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Abstract In order to improve the performance of optical fiber macrobending temperature sensor, a novel optical
fiber macrobending temperature sensor based on polyimide (PI) coating is proposed. The optical fiber bending
radius of the sensor is determined by the optical fiber bending loss-temperature measurement method based on the
core-cladding-infinite coating structure, and a new type of optical fiber macrobending temperature sensor is obtained
by coating the PI film on the 1060-XP optical fiber cladding. The temperature sensing experimental results of the
sensor show that PI coating can not only improve the mechanical properties and heat resistance of optical fiber, but
also significantly improve the temperature sensitivity and temperature measurement resolution. The novel optical
fiber macrobending temperature sensor can achieve a wide temperature measurement range of —20 “C and 100 °C,
and the temperature sensitivity is 0. 072 dB/°C and the resolution is 0.14 °C. Compared with other optical fiber
macrobending temperature sensors, the temperature sensing performance of the designed sensor is significantly
improved.
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Fig. 9 Curve of fiber-optic macrobending loss with temperature at 9.15 mm bending radius.

(a) Temperature range is —20—100 C; (b) temperature range is 0—80 C
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Fig. 10 Stability test results of sensor at 9.15 mm bending

radius and 90 “C temperature
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Table 2 Comparison of parameters of different fiber-optic macro-bend temperature sensors

Fiber option Range /°C Sensitivity /(dB+ ‘C™ ) Resolution /°C Linear regression coefficient
SMF:1060-XP™ 0-75.0 0.01200 <<1.00 —
SMF:1060-XP 0-80. 0 0.02300 0. 50 =>0.997

Multimode POF™ 27.2-50. 2 0.01290 0. 30 =0. 990
Multimode POF™ 25.0-67.0 0.00382 0.995
SMF:1060-XP >0.999(0-80 C),
—20.0-100. 0 0.07200 0.14

(this paper)

>0.997(—20-100 C)
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