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Separately Measurement of Strain and Temperature Using a Single
Fiber Bragg Grating

HUANG Rui, CAI Hai-wen, QU Rong-hui, FANG Zu-jie
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A new practical technology for separately sensing of strain and temperature using a single fiber Bragg
grating (FBG) is proposed and demonstrated. The FBG can be think to be a grating composed of two inner FBGs

with the same period but different diameter when a part cladding diameter of the FBG is decreased. Theoretical

analysis and experiment data show that the two inner FBGs have the same temperature response but different strain

—

response. So the strain and temperature responses can be measured separately and the span between the two inner

FBGs can be used to measure the temperature-independent strain. In experiment, a part of cladding diameter of a
FBG is decreased to 82 um by etching it in HF acid. The strain responses of two inner FBGs are 0. 00201 nm/yue and
Key words

0. 000858 nm/yue, respectively, the strain response of the span between two inner FBGs is 0. 00116 nm/ue, and the

temperature responses of two inner FBGs both are 0.01 nm/C. Based on these experiment data, the strain and

temperature can be simultaneously measured using a single FBG.

fiber optics; fiber grating sensor; strain sensing; etching; temperature sensing
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Fig. 1 Structure of the sensing FBG
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Fig. 2 FBG transmission spectrum before and after etching
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Fig. 3 FBG spectrum at different temperature
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Fig. 4 FBG spectrum at different strain
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Fig. 5 Strain response curve of the FBG

(a) single Bragg peak at different strain; (b) measured span between two Bragg peaks at different strain
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