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Total Internal Reflection
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Attenuation and dispersion
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Attenuation in transmitted light
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These window refers to a wavelength region that offers low optical

loss. They sit between several large absorption peaks caused
primarily by moisture in the fiber and Rayleigh scattering.
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Multimode vs. Single-mode
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Numerical Aperture
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> S dp 4 4 % (Absorption modulation)
> ¢ $7# % (Chromatic dispersion modulation)
> $75+3 ¥ (Scattering based modulation)

> ¥ % # % (Luminescene-fluorescence based
modulation)

> 3r6+F 3B 8 (refractive index based modulation)
> XA kHA % (Geometric effect based modulation)
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Closure and vibration fiber optic sensors based on numerical
aperture can be used to support door closure indicators and
measure levels of vibration in machinery.

http://www.bluerr.com/papers/Oveniew_of_FOS2.pdf HFkRY
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Numerical aperture fiber sensor based on a flexible
mirror can be used to measure small vibrations and
displacements.
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Fotonic displacement sensor
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Fiber optic translation sensor based on numerical
aperture uses the ratio of the output on the
detectors to determine the position of the input fiber.
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Fiber optic rotary position sensor based on reflectance
used to measure rotational position of the shaft via the
amount of light reflected from dark and light patches.

http://www.bluerr.com/papers/Oveniew_of_FOS2.pdf HFkRY

Evanescence type sensors
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Liquid level sensor based on total internal reflection
detects the presence or absence of liquid by the
presence or absence of a return light signal.
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(Intrinsic type sensor)
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http://www .smartfibres.com/SmartPages/Smarthome.htm#
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SmartRod comprises a composite pultrusion of square cross
section with grooves for the mounting of FBG sensor arrays
which creates a very accurate distributed bend sensor.
Instrumenting two adjacent grooves allows for isolation of axial
strain from bending and offers three-dimensional strain and
bending to be calculated. Instrumenting additional grooves
offers redundancy and measurement of and automatic
compensation for temperature changes.
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Embeddability provides
| superior advantages |

» Strain gauges and piezo transducers cannot be
incorporated into the structure without
detrimental effects and they have a limited life.

» When attached to outside-surface of aerospace
structures, they affects the aerodynamics.
Moreover they are prone to corrosion and
thunder strike damages.

» Much longer fatigue life.

» As a consequence, real-time structural integrity
monitoring is rarely achieved in aerospace
structures, except in military research projects.
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> Umbilicals and
Anchor Cables

» Sea-Bed Pipelines

» Composite
Reinforcing of
Design Deficient
Steel Structures
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Structural monitoring system for composite materials
(fibre optic smart composites)
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