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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

investigated with various grating lengths. From the results of tension tests,

their fabrication process and reflectivity are
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. 2 Experimental setup for acid stripping.

Table 2 Fiber sets prepared for a tension test

Fiber set Fiber type Reflectivity(%)
Pristine Pristine fiber
A Stripper
B Acid strip
C Acid strip + Recoat
D Irradiated (2 mm) 0, 25, 50, 90
E Irradiated (5 mm) 0, 25, 50, 90
F Irradiated (10 mw) 0, 25, 50, 90
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Fig. 3 Configurations of a test specimen.
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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.

Fig. 6 SEM photographs of a stripped optical fiber.
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Table 3 Mechanical strength and Weibull modulus

Fiber set

Property Pristine A B C D E F
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