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Tilted Fiber Bragg Grating Based Temperature-Independent
Vibration Sensor
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(Institute of Optoelectronic Technology, China Jiliang University, Hangzhow, Zhejiang 310018, China)

Liang Houhui Jin Yongxing Wang Jianfeng Dong Xinyong

Abstract A new type fiber vibration sensor based on a tilted fiber Bragg grating ( TFBG) interacting with a
multimode fiber (MMF) is presented. The sensing head is formed by inserting a small section of MMF into a sing-
mode fiber and the TFBG. The reflection light from this titled fiber Bragg grating includes two parts, the reflected
Bragg mode and cladding modes. The cladding modes are coupled back into core mode as a function of the multimode
fiber. The power of the cladding modes is sensitive to the vibration, so the external vibration measurement can be
obtained through the average output power of cladding mode. The sensor device is simple due to the usage of the
intensity demodulation method. The experimental results show that the root mean square (RMS) detection error of
the average power is 0.01 ;W within the temperature range from 20 C to 70 ‘C , so it is proved to be temperature

independent.
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Fig. 1 Schematic diagram of vibration sensor
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Fig. 2 Original transmission spectrum of the TFBG
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Fig. 3 Experimental setup of variation sensing test
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Fig. 4 Evolution of reflection
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Fig. 5 Spectrum response of the proposed sensor with different bending
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Fig. 6 Waveform response of proposed vibration sensor
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Fig. 7 Temperature characteristic curve of
vibration sensor
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