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Dielectric Cure Monitoring of Thermosetting Matrix Composites
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Abstract Cure monitoring can be used to improve the quality and productivity of thermosetting resin matrix
composite products during their manufacturing process. In this work, the sensitivity of dielectrometry was
improved by adequate separation the effects of sensor and externals on the measured signal. A new algorithm
to obtain the degree of cure during dielectric cure monitoring of glass/polyester and glass/epoxy composites
was developed by employing a function of both temperature and dissipation factor, in which five cure
monitoring parameters were used to calculate the degree of cure. The decreasing pattern of dissipation factor
was compared with the relationships between the degree of cure and the resin viscosity. The developed
algorithm might be employed for the in situ cure monitoring of thermosetting resin composites.

Keywords: in situ cure monitoring, dielectrometry, degree of cure, dissipation factor
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Table 1 Mechanical properties of two prepregs used at the experiments

Property Glass/polyester Glass/epoxy
Elastic modulus in longitudinal direction
355
E: (GPa) 21 :
Elastic modulus in transverse direction o1 172
E; (GPa)
Shear modulus
. 3.7
G (GPa) 31
Poisson’s ratio 015 022
V2
Tensile strength in longitudinal direction 600
X1 (MPa) 430
Tensile strength in transverse direction 430 100
T (MPa)
Shear strength o5 60

S (MPa)
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Fig. 1 Configuration of the interdigital type dielectric
sensor: (@) photograph of a commercial
dielectric sensor, (b) schematic drawing of
the dielectric sensor shape
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Fig. 2 Thermocouple and dielectric sensor inserted
in the prepreg inside of the vacuum bag
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Fig. 3 Dielectric cure  monitoring  system  for
autoclave vacuum bag molding: (a) circuit
diagram, (b) photograph
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