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Study on Cure Monitoring for Epoxy Resin Using Fiber Optic Sensor System

J.B.Kim ', J.H. Byun, C.H. Lee, S.K. Lee, and M.K. Um
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ABSTRACT

The curing of thermoset resin is accompanied with the changes in chemical and physical properties. The
cure monitoring techniques can be designed by tracing these property changes. This paper presents the cure
monitoring technique with fiber optic sensors to detect the change of refractive index during the

polymerization process of engineering epoxy resin. The fiber optic sensor system was developed to measure
the reflection coefficient at the interface between the fiber optic and the resin. The correlation between the
sensor output and the degree of cure was performed following Lorentz-Lorenz law. The isothermal data from
the sensors are compared with the data from differential scanning calorimeter.
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Functions Modulation (270 Hz, 1 kHz, 2 kHz)
Time Domain Averaging

MU951301A
(FP-LD)

Wavelength : 1310 £20 nm

Spectral half-width : <5 nm

Optical output power : +7 +£1 dBm
'Time stability (short term): <+0.002 dB
*Time stability (long term) : <+0.02 dB
3Tcmperature stability : <+0.1 dB
Modulation : 270 Hz, 1 kHz, 2 kHz

MU931311A
(InGaAs-PD)

Wavelength : 800 to 1600 nm
Optical power measurement range :
CW : +10 to -110 dBm
MOD : +7 to -90 dBm
*Noise level : -93 dBm
Polarity dependency : <+0.01 dB
*Optical power measurement
uncertainty : £3.5%
Linearity : £0.05 dB (+10 to 0 dBm)
+0.01 dB £0.3 pW (0 to -90 dBm)
Modulation : 270 Hz, 1 kHz, 2 kHz
Measurement Interval : 1 ms to 100 h

DIRECTIONAL COUPLER

MN9604C [ Crosstalk attenuation : >54 dB

: 15 min at constant temperature

: 6 h at constant temperature

:8hat0°Cto50°C

: measurement interval 100 ms, 10 times at 1310 nm
: standard operation within 1 year after calibration
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