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Fiber Bragg Grating Multi-level Strain Sensor Based on the
Structure of Extendable Rod
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Abstract; In order to expand the measurement range of optical fiber grating load cell and improve
the measurement accuracy of the sensor, a novel multi-level load cell was designed theoretically
and simulated by Matlab. Simulation result showed that the single sensor had good linearity when
the fluctuation of wavelength is below 0. 2 nm. In this system, the dual-optical fiber gratings were
connected in series with the upper and lower sides of the equal-strength beam. And the output
signal of the optical fiber grating was demodulated by the method of light intensity demodulation.
By the extendable rod structure, the sensor becomes multi-level sensing, then the measurement
range was broadened unchanging its measurement resolution. The feasibility of the proposed
sensor was verified by experimental results.

Key words: fiber Bragg grating; load sensor; multi-level sensing; measurement accuracy; light
intensity demodulation
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Fig. 1 Extendable rod multi-level structure of
fiber Bragg grating sensing system
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Fig. 2 Sensor enclosure structure
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Fig. 3 Extendable rod structure
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Fig. 4 Position of the extendable rod
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Fig. 5 Data processing of the transition from the first
level sensor system to the second level one
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Fig. 6 Fiber Bragg grating demodulation optical path
of the first level
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Fig. 7 Simulating curves of relative reflection
intensity of the fiber Bragg grating
DGR 5 K R O FR S B R K, R0 L
KRR i AR L EUE . B f7 A G R 2k
e 8 fiR.

0.4
e fhE R

o \ — 0~0.2nmE R IUA HI LR
=2

0.2+
3

0.1}

0 0.1 0.2 0.3 0.4 0.5
Ad/nm

B8 MM |, SEKER AJXRRENEGME
Fig. 8 Relationship between the output intensity and
the wavelength drift and the fitting curve
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Fig. 9 Relationship between relative light intensity
and load of the first level and its fitting
curve
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