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Dielectric Properties of Glass Fiber Reinforced Epoxy
Composites by Cure under Pressure
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Abstract- To achieve fiber/resin reinforced composites with high quality (void-free, uni-
form compaction), a basic understanding of the principal factors related to a thermal cycle
to cure the matrix and a pressure to compact the system is necessary. In this paper, some
dielectric and mechanical properties of glass cloth reinforced epoxy composites are mea-
sured as a function of fabrication conditions, where the time that the pressure is applied to
the sample during the cure process is controlled. Both the tensile strength and frequency
characteristics of the sample are improved significantly when the pressure is applied at the
start point of gelling.
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Fig.1  Glass Cloths, Void in composites and ten-

sile breakdown surface.

a . Strands of glass cloths used

b. and ¢, Void in samples treated
with coupling agent at atmosphere

d. Sample breakdown by tensile test
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Fig.2 Volume resistivity vs. cure time char-

acterics of the epoxy resin tested.
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Fig.3  Dielectric constant vs. frequency charac-

teristics for samples tested.

A  The composite sample pressured
after 60 min. at 30°C

B : The composite sample pressured
after 40 min. at 30 C

E : Epoxy resin sample pressured after
60 min. at 30°C.

(All samples are postcured at 90°C for 2

hours)
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Fig.4 Dielectric constant vs. frequency charac-
teristics for sémples heat-treated at vari-
ous conditions (Index : @/8 shows the
sample heat treated ° C for 8 hours)
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Fig.5 Dielectric constant (¢’ande”) vs. temper-

ature characteristics for the test samples.
(index : see Fig.3)
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DIELECTRIC STRENGTH(MV/cwM)

~No
|

S - A
s SR

s

1 L 1 L

a8 6

Fig.6

STRESS (MPa)
N ' N £
8 8 8

—
[am]
o

agyT

Fig.7

60 90 120 150
CURE TEMPERATURE(°C)

Folzl 2xeolA 24|7bEet dA T A
29 A% A AE 54

(713 . 283 #=x)

Dielectric strength characteristics for the
samples heat-treated for 2hours at a given
temperature

(index : see Fig.3)
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