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A Study on the Performance Test and Manufacture of the Dielectric Sensor for the
Cure Monitoring of the High Temperature Composites

LY. Kim*, J. H. Choi**, and D. G. Lee***

ABSTRACT

As fiber reinforced composite materials are widely used in aircraft, space structures and robot arms, the on-line cure
monitoring during the cure process of the composite materials has become an important research area for the better
quality and productivity. In this paper, the dielectric circuit of the Wheatstone bridge type for measuring the dissipation
factor during cure of thermosetting resin matrix composite materials was designed and manufactured. Also, the
dielectric sensor for the cure monitoring of high temperature cure composites was developed and tested. The residual
thermal stresses of the dielectriic sensor during high temperature cure were analyzed by the finite element method and
its dielectric characteristics at high temperature were evaluated. The on-line cure monitoring of the
BMI(Bismaleimide) resin was performed using the developed Wheatstone bridge type circuit and the high-
temperature dielectric sensor.
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Fig. 4 Photograph of the wheatstone bridge type circuit board
for measuring the dissipation factor of the composite
materials.
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Table. 1 Properties of the copper paste(ACP-060%)

Viscosity (ps at 25C) 400-600
specific gravity (g/cc at 25 C) 32
Curing conditions 150¢ x 30 min.
Hardness(H) 3
Humidity aging(%) +30

Solder resistance(%) +30

Shear strength(MPa) 15
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Fig. 10 Photograph of the steel mold for the manufacture of
the high temperature diclectric sensor.
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Fig. 13 Photograph of the fractured dielectric sensor by the
residual thermal stresses.
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Table. 2 Variation of Resistance w.r.t the electroplating currents
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Fig. 15 Photograph of the high temperature dielectric sensor
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Fig. 17 Photograph of the on-line cure monitoring system for
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using the high temperature dielectric sensor.
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