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Abstract: Experiments to study the optical response characteristics of plastic optical fibers under shear
and torsion conditions are conducted respectively which are correspond to the conditions when sliding type
and tearing type cracks occurred in structures. Results indicate that during the process when the shear
displacement increase from 0 to 0.5 mm, the optical loss and Fresnel reflection are linear related to the
shear displacement, and the sensitivity of which are 15.6 dB/mm and 5.9 dB/mm respectively, indicating
that plastic optical fibers have better optical sensibility to cracks under shear loading conditions, while the
sensitivity is low under torsion loading, the optical loss of which is about 1 dB. It can be concluded that
plastic optical fibers have the same optical response characteristics when sliding mode or tearing mode
cracks occurred in structures. Both Fresnel reflection and optical loss can be used as crack monitoring
index among which optical loss is considered to be more sensitive.
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Table 1 Related parameters of core and cladding of SH2001-]

Composition Material Outside diameters/mm Refractive index
Fiber core Polymethyl methacrylate 0.5 1.492
Coating Fluorinated polymer 1.0 1.407
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Fig.4 The schematic diagram of shearing test devices
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Fig.5 The optical characteristics of POF in shearing test
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