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We report smart processing based on process monitoring and process model prediction (smart manufacturing) and
damage detection using BOTDR (Brillouin Optical Time Domain Reflectometer) optical fiber sensors (health monitoring)
in aerospace composite structures. In smart manufacturing, smart autoclaving based on reaction heat prediction was
demonstrated. In health monitoring, BOTDR spatial resolution was enhanced by subtracting Brillouin spectra at
neighboring sections, while the strain and temperature were measured both simultaneously and independently using
BOTDR and FBG (Fiber Bragg Grating) combined system. The present logics were verified by actual testing.
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Temperature of 12mm thick CFRP panel during
curing
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Temperature rising rate control for 12mm thick
CFRP curing
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Comparison between CFRP internal strain measured by optical
fiber sensor during curing and resin specific volume
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Schematic distributed strain measurement
system using BOTDR
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Comparison between the present analytical results and
the normal device output
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Configuration of the BOTDR and FBG combined system to
separate strain and temperature
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frequency/wavelength shifts
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Comparison between measured spectra under dynamic
load conditions and analytical spectra
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