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Abstract

The on-line cure monitoring during the cure process of fiber reinforced resin matrix composite
material is important for the better quality and productivity. Among several cure monitoring
methods, the dielectrometry that uses electrodes as its sensor is known to be the most promising
method. In this study, the sensitivity of the dielectric sensor for the on-line cure monitoring was
analyzed by finite element method and compared to the experimental results. Using the analytical
results, the equation for the capacitance of the sensor was derived. Also, the optimal sensor design
method was suggested after analyzing several different sensor shapes.
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Table 2 Specification of IDC
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Thickness(ym) 35
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Table 3 Capacitance of the IDC by the 3-D FEM
analysis and by the experiment
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Table 4 Capacitance of the sensors by the 3-D
FEM analysis and by the numerical anal-

ysis
Sensor type| Type | Type | Type
1 2 3
Lcap (mm) 43.6 | 436 | 429
Capacitance
1.710 | 1.738 | 1.699
by the 3-D FEM analysis (pF
Capacitance
1.645)1.645 | 1.619
by the numerical anaysis (pF)
Error (%) 38 | 54 | 56
2
18 3-D FEM analysis
£33 Numerical analysis
1.8 B Experiment
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§ o , /ff
2 - :: .
jRE /:...:.;fi / 1';:_.:;
1

Type 1 Type 2 Type 3

Fig. 17 Comparison of the 3-D FEM analysis, numeri-
cal analysis and experimental results of the
sensors in Fig. 16
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