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Magnetic fluid LPFG-FBG sensor for measuring
temperature and magnetic field intensity simultaneously

FENG Senlin, WANG Zhaoxiang, WANG Qian,YU Tianqi, FAN Fangjun, GONG Xiaomin,YANG Jiadong
(The 52th Research Institute of CETC, Hangzhou 311100, China)

Abstract: In view of the low sensitivity of existing optical fiber sensors in measuring temperature and magnetic field intensity, a
optical fiber temperature and magnetic field sensor based on optical signal is proposed. The sensor designed has a long period
fiber grating (LPFG) cascaded short period fiber Bragg grating (FBG) as the sensing structure. The magnetic fluid is used as
magnetic sensitive material. The sensitivity is improved by using HF solution to etch the optical fiber cladding. Firstly, the princi-
ple of measuring temperature and magnetic field intensity by this sensor is introduced. Then, the LPFG-FBG sensor structure is
simulated by using Optigating simulation software. Finally, the sensor is desinged and the experiments of measuring temperature
and magnetic field intensity is conducted according to the simulation results. The experimental results show that the sensitivity of
the sensor is 85.7 pm/C when the temperature is 35~85 ‘C. When the magnetic field intensity ranges from 4~20 mT, the sensitiv-
ity of magnetic field intensity is 65 pm/mT, and the stability is good.

Key words: long period fiber grating, fiber Bragg grating, magnetic fluid, temperature, magnetic field intensity
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