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Mechanical Strength Characteristics of Fiber Bragg Gratings
with Fabrication Process

D. H. Kang™, S. O. Park’, C. G. Kim’

ABSTRACT

Application fields on structural health monitoring of fiber Bragg gratings (FBGs) are gradually expanded
even to a primary structure as well as a secondary structure and a specimen. For the reason, verification for
the reliability of FBGs such as signal characteristics and mechanical strength becomes much more important. In
this study, mechanical strength characteristics of FBGs with their fabrication process and reflectivity are
investigated with various grating lengths. From the results of tension tests, it is shown that the mechanical
strength of optical fibers decreases about 50 % just by jacket stripping and the amount of decrease is
dependent on stripping methods. About 55 % of mechanical strength of stripped optical fibers decreases if
gratings are formed in the core and it is regardless of grating lengths and reflectivity. However, the width of
strength distribution increases relative to increases in reflectivity.
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Fig. 1

Expenmenml setup for the fabrication of FBG sensors with
varous grating lengths.
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Table 1 Specifications of the reflection prism
Specifications
Material Fused Silica
Size 0.5"x0.5"%0.5"
Coating R>99.0%, At A=248nm
Model KRF-RAP-050-UV
Producer Korea Electro-Optics Co., LTD.

B AP 2 mn, 5 nn, 10 ms] BA dol& RE=
Al 742 FBG AME Azbstgith. MM = IBSENS 944 nf
239 MPB AFel ASX-750 A #Ho]A & o] &3l A
ZHalg o™ 25 %(1.25 dB), 50 %(3 dB), 90 %(10 dB)S] ®h
Abgol dis 2z Astig.
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Fig. 4 Experimental setup for a tension test.
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Fig. 5 Mechanical strength of optical fibers with stripping methods.
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Fig. 6 SEM photographs of a stripped optical fiber.
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Fig. 7 Mechanical strength of 2 mm FBGs with reflectivity. Fig. 9 Mechanical strength of 10 mm FBGs with reflectivity.
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Table 3 Mechanical strength and Weibull modulus

Pmpmym" St | Pristine | A B c D E F
Omean 267 | 111|132 1.36 | 0.60 | 0.59 | 0.61
{GPa)

3.09 | 3.49 |2.90

m 483 | 1.12123.0 | 429 | 2.45 | 2.07 | 1.20

0.85 | 1.41 | 0.83
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