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Dielectric sensor for cure monitoring of composite materials
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ABSTRACT

The on-line cure monitoring during the cure process of composite materials is important for better

quality and productivity. The dielectric sensor for cure monitoring consists of base film and electrodes.

Because the characteristic of dielectric sensor for the on-line cure monitoring is dependent on the base
material, width and number of electrode, etc, the dielectric sensor should be standardized. And the
selection of base film material of sensor is very important. In order to prevent the measuring errors

generated from the increase of environmental temperature, the base film material should have stable

dielectric constant with respect to environmental temperature. In this study, the newly developed dielectric

sensor for cure monitoring was designed and the dissipation factor which is function of degree of cure was

measured using the sensor. The relationship between the dissipation factor and degree of cure with respect

to environmental temperature was investigated.
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Fig. 1 Equivalent curcuit of composite materials.
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Fig. 2 Electric circuit for measuring dissipation
factor of the composite materials.
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Fig. 3 Schematic feature of the dielectric sensor.

Table 1 Specification of sensors.
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Table 2 Fabricating process of base films for
dielectric sensors.
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Description
Type Type Tvpe Method Bonding between polyimide film and
P yp yp #1 copper film with epoxy adhesive
(a) (b) {c) Laminating copper film and polyimide
Me;'zwd film (Ultem 1000)
t1 (¢m) 200 100 100 (0,4MPa, 320°C, 3hour)
Method  Deposition of copper on polyimide film
t2 (km) 200 100 100 #3 (Fabricated in Toyometallizing )
L(mm) 3 3 25
W(mm}) 3 3 9
Number of
8 16 125
electrode
C i . 3.2 2
apacitance (pF) 1.3 3 180 [ ‘(Temperature 06
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Time(min) Fig. 5 Dielectric characteristics of the sensors

Fig. 4 Cure monitoring of glass/polyester composite

using various sensors.

with respect to fabricating process.
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Fig. 6 Shape of the newly developed dielectric
Sensor.
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Fig. 7 Analysis of capacitance of the dielectric sensor.
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Table 3 Capacitance of the sensor by the 2-D FEM
analysis and by measuring.

Capacitance by 2-D 211
FEM Analysis(pF)

Measured 23.0
Capacitance(pF)

Error(%) 7.8
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Fig. 8 Cure monitoring of glass/polyester composites.
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