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Development of measurement system of Degree-of-cure of three dimensional shaped FRP with Fresnel
type optical fiber sensor
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Fig. 1 Schematic of experimental method for measuring optical
loss by bending.
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Fig. 2 Relationship between the radius and the slope of the loss
generated.
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Fig. 3 Silicon mold for cure monitoring of epoxy resin.
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Fig. 4 Degree-of-cure curves of epoxy resin measured by
standard optical fibers with bending loss (Bending
radius: 5 [mm]).
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Fig. 5 Degree-of-cure curves of epoxy resin measured by
highly-flexible optical fibers with bending loss
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Fig. 6 Experimental set-ups for cure monitoring on curved
GFRP plates during VaRTM.
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Fig. 7 Relationship between time and degree-of-cure measured
by standard and highly-flexible optical fibers
embedded in curved GFRP plate.
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Fig. 8 Schematic diagram of optical power change from resin
impregnation process until optical power become
stable.
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Fig. 9 Stability point of optical power measured by the
standard optical fiber sensor.
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Fig.10 Relationship between Degree-of-cure and time by
calculated with using I,;,™¢
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