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One-piece Flow Target Type Based on
Fiber Bragg Grating Sensing Technology
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Abstract; Aiming at the problems existing in traditional hydraulic system detection, such as low
measuring accuracy, large size and complex structure, a kind of integrated target flow sensor based
on fiber Bragg grating (FBG) was designed. This paper analyzed the principle of FBG and target
type flow sensing, and designed an integrated target with a compact composition, which was easy to
seal and disassemble. Double FBG symmetrical distribution was respectively placed on the central
axis of the two surfaces of the cantilever beam. This differential form can increase the sensitivity well
and solve the cross-sensitivity phenomenon of strain and temperature. Through the simulation analy-
sis of fluid state by FLUENT software, it is concluded that the integrated target structure has less in-
fluence on fluid state than the traditional structure. In the hydraulic experiment, there is a good lin-
ear relationship between the change amount of the center wavelength of double FBG and the mass
loaded on the target, and the sensitivity is twice as high as that of a single FBG, with good stability
and reliability.
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Fig.2  One-piece target flow sensor
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Tab.1 Flow sensing experiment

Flow/ (L +s™") Apper/nm Ay, Appcp/m Ady, Ad,
0 1 550. 083 0.083 1 549.944 0.056 0.139
0.2 1 550. 163 0.163 1 549.862 0.138 0.301
0.4 1 550.227 0.227 1 549.796 0.204 0.431
0.6 1 550.355 0.355 1549.672 0.328 0.683
0.8 1550.474 0.474 1 549.551 0.449 0.923
1 1 550.58 0.58 1 549.447 0.553 1.133
1.2 1 550.761 0.761 1 549.266 0.734 1.495
1.4 1550.923 0.923 1 549.101 0.899 1.822
1.6 1 551.105 1.105 1 548.922 1.078 2.183
1.8 1551.332 1.332 1 548.688 1.312 2.644
2 1 551.507 1.507 1548.52 1.48 2.987
2.2 1551.792 1.792 1 548.227 1.773 3.565
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