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Abstract : Light signal generated during the curing process of carbon fiber/epoxy composite
has been detected by an internally embedded multimode opical fiber sensor. The observed sig-
nal is then interpreted In conjunction with the mechanical compression behavior of the fiber/
matrix composite system by the cure reaction of the epoxy resin matrix during curing proc-
ess. The detected signal could be characterized by the flowing of epoxy, the crosslinking reac-
tion, stress release after crosslinking reaction and the cooling process. Therefore, a multi-
mode optical fiber can be utilized as a sensor for an in-situ monitoring of the characteristics
of fiber-reinforced composites under curing process.
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Fig. 1. Optical fiber placement in composite lami-
nate.

569



HHA ol WA - AEE -

Pressure
He-Ne Laser\ Teflon
Hot plate /
L—pf epreg Detector
[7 T Hot plate \
Controller '

Optical fiber

Thermocouple

Computer AID Converter

Fig. 2. Schematic diagram for the measurement of
light signal during curing process.
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Fig. 3. The measurement of light stability before

curing.
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Fig. 4. The measurement of light signal with tem-
perature by optical fiber sensor.
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Fig. 5. Schematic diagram for testing the pressure
sensitivity of optical fiber.
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Table 1. Curing Start Point and Cure Time

Cure temp. Curing start  Cure time Curetime*
) mp(C) (min) (min)
110 110 30 30
120 110 20 18
130 110 12 12
140 110 8 8

* Cure time by DSC
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Table 2. Cure Time at 130C and Glass Transition
Temperature

Cure time(min) 4 6 8 10 20
Tg ) 75 82 105 122 120
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