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THEORETICAL STUDY ON THE RELATIONSHIP BETWEEN

TRANSMISSION INTENSITY AND TENSILE FORCE

OF HELICAL LONG-PERIOD FIBER GRATING

AT FIXED WAVELENGTH

Yong Tang, Jiacong Huang, Kemin Lv, Li Zhang, Yunfeng Bai

This article uses the coupled-mode theory to analyze
transmission intensity and the relationship between the tensile
force at the fixed wavelength. It found that the transmission
intensity and tensile force are linearly related. In the
experiment, helical long-period fiber grating is fabricated by a
welding machine. The relationship between the transmission
intensity and the tensile force at 1530 nm wavelength is
investigated experimentally, and results are consistent with
the theory. In addition, we also studied the tensile force
properties of three groups of different wavelengths, got the
same conclusion. So many wavelengths in this relationship
can be measured. This theory plays a guiding role in the
research of new spiral fiber grating tension sensors.
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Introduction. Fiber grating sensor plays an important role in tensile force measurements
[1, 3], refractive index [2], bending [3], and torsion [4]. For now, optical fiber sensors are
mainly divided into fiber Bragg grating (FBG) [1–3] and long-period fiber grating (LPFG)
sensors [4–12]. The coupling mode of FBG is the coupling between the fiber core and the
fiber core. The mode of LPFG is the coupling between the fiber core and the cladding...
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