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High sensitivity strain micro-fiber sensor
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Abstract: A microfiber strain sensor with arched transition region was demonstrated. By controlling the flame size
and tapering speed, a novel micro fiber with arched transition region was successfully fabricated. Considerable high
order propagation modes of microfiber were excited by the arched transition region, resulting in increasing the depth
of valley in the transmission spectrum of microfiber. The depth of the transmission valley is up to 18dB. Furthermore,
when the axial strain increased, the position of the transmission valley was blue shift, the linearity is 99.15% and the
axial strain sensitivity was -13.1 pm/ug, which was one order magnitude larger than that of traditional fiber strain
sensors based on Bragg grating. This kind of microfiber with arched transition region has many advantages, such as
high sensitivity, good mechanical performance, compatibility to traditional optical fiber systems, and easy to be fa-
bricated. It can be widely used in various physical, chemical and biological sensing and detection fields.
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The sketch of the micro-fiber formed by flame melting tapering.
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Fig. 2

The sketch of arched transition region.
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(a) The sketch of micro-fiber. (b) Microscope image of the arched transition region. (c)
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Fig. 3 The strain sensing device diagram of arched micro-fiber.
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Fig. 4 The transmitted spectrum of arched micro-fiber.
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Fig. 5 (a) The sketch of linear transition region. (b) The output mode filed of linear transition region. (c)
The sketch of arched transition region. (d) The output mode filed of arched transition region.
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Fig. 6 The spectra of the microfiber at different strains. (a) Strain increasing. (b) Strain decreasing.
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Fig. 7 The relationship of the dip position and strain. (a) Sample 1 (diameter of micro-fiber 26.51 um, offset of
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Fig. 9 Repeatability of the relationship of the dip
position and strain.
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