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Simultaneous Measurement of Transverse Load and Temperature
Using a Single Long-period Fiber Grating Element

RAO Yun-jiang, WANG Yi-ping, RAN Zeng-ling, ZHU Tao, ZENG Xiang-kai

(Department of Optoelectronic Engineering , Chongqing University, Chongqing 400044, China)

Abstract In this paper, a novel long-period fiber grating (LPFG) sensor written by high-frequency CO, laser pulses
is demonstrated for simultaneous measurement of transverse load and temperature. Such a sensor could solve the
cross-sensitivity problem between transverse load and temperature due to the unique features of the LPFG, i.e. the
load-sensitivity of the LPFG against the resonant wavelength shift strongly depends on loaded orientation. Within
the circular position 0°~ 180°, there are one orientation which is the most load-sensitive, corresponding to the
resonant wavelength “red” shift and another orientation which is the most load-sensitive, corresponding to the
resonant wavelength “blue” shift, in particular, there are two special orientations, which are the most load-
insensitive,
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Fig. 1 Experimental set-up for load test of LPFG
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Fig. 7 (a) Resonant wavelength of LPFG vs applied temperature;

(b) Resonant peak amplitude of LPFG vs applied temperature
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