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FEM Analysis of Distributed Optical Fiber Sensors

for the Strain Transfer

Sang-Hoon Kim', Jung-Ju Lee", II-Bum Kwon", and Jeung-Soo Huh™
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Abstract

Comparing with general optical fiber sensors performing localized measurement, distributed optical
fiber sensors can measure along an optical fiber, and they have large measuring range. The
surface-mounting method with epoxy adhesive is general in attaching optical fiber sensors to
structures, This is also appliable to the structural integrity monitoring with Brillouin-scattering
distributed optical fiber sensors. In this paper, Brillouin-scattering distributed optical fiber sensors,
which are attached to the surface of a structure with epoxy adhesive, was verified with the finite
element method. From the analysis results of strain transfer through the structure, optical fiber coating,
cladding and core, the strain transfer rates were calculated. And the influence of the epoxy free-end
was also studied.
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Fig. 1. Surface-mounting of distributed optical fiber

sensor with epoxy adhesive: cross section of
epoxy adhesive
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Table 1. Material properties used in the FEM
analysis
. Modulus of Elasticity Poisson’s

Material (GPa) Ratio

Steel 200 0.3

Epoxy 25 0.35

Polyimide 45 0.35

Silica 63.9 0.19
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Fig. 2. Finite element model of surface-mounted
distributed optical fiber sensor
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Table 2. Analysis result of normal strain transferred

to the optical fiber core

Position of. Optical Fiber Strain Transfer (%)
Axis (um)
150 99.68
325 99.70
500 99.70
675 99.70
850 99.68
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Fig. 3. Strain distribution of epoxy adhesive
thickness 1mm model
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