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Project Summary Why a Self-Diagnostic, Self-Healing

Fiber-Optic Network?

- Develop a smart network that can interrogate the
state of the structure while serving as a fiber-optic Next generation autonomous air and
network for communication space systems

- Implement the use of fiber optic Bragg gratings = Increasing emphasis on reliability,
operating at 1550nm to sense strain and prognostics, and autonomous operation
temperature, while multiplexing 1310nm for = Damage to these systems can lead to
communications loss of control or data

= Define a process for embedding gratings into a - Smarter “Smart® bombs and missiles,
composite representing missile casings, composite smast amor
armor, etc.

= Design algorithms to continuously monitor strain
calculated from Bragg wavelength shift and control
the switching of the embedded fibers to diagnose
and heal the network
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= Composite panels fabricated from E-glass
fabric and SC-15 resin « All fibers were connectorized and measured for
» Bragg grating fibers spaced evenly across loss to determine effect of manufacturing
wlﬂmmmmdyﬂs process on transmission loss
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= Loss numbers higher at 1550 nm in FBGs due
to back reflection of the grating




Procedures

= 3-point bend test showed a linear relationship between
strain and wavelength shift of the embedded Bragg gratings

LabVIEW Diagnostic and Control Program \
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Maintains status of each fiber in an amay
and switches data to another fiber :

Procedures

\

- Performed a maximum strain test while networking a video feed
to study the effects of intense strain upon the composite and to
characterize signal loss at composite failure.

« Approaching failure, the video signal became choppy after 1.3%
elongation. Then, as the fiber was broken completely at 1.4%,
the connection along with the video stopped altogether.

Procedures

Conducted a wavelength shift vs. temperature test
to define a calibration constant.

Bragg Wavelength ve. Tampersture - Found a linear . p

e lwsisisi ;| between wavelength shift and
s0a y 4 _ change in temperature

A - - Only a small change in
wavelength over a large
change in temperature (230°F
AT = 96 AL)

« Temperature Constant =
0.0042
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LabVIEW DATA Diagnostic
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