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Effect of Thermal Spiking on 1-ply E-Glass Fabric

Byung Sun Kim* and Eui,Jin Jun™

ABSTRACT

1-ply E-glass fabric composite specimens were placed into the beaker of distilled water at
30T and 75C, respectively, and were allowed to absorb the moisture to its maximum capacity.
The specimens conditioned at 30°C/water were spiked at 150C/dry oven and ones at 75C/water
were spiked at 100C and 150C/dry oven, respectively. On post-spiked specimen, surface
degradation, weight loss of the specimen and increase in percent moisture contents were noted.
After the second spiking, interfacial cracks were observed by the microscope under the transmitted
light. On subsequent spiking, the number of cracks grew and propagated rapidly. After the
final spiking. Nuclear Magnetic Resonance Run on the distilled water used for absorption test
showed epoxy content. The parameters that are most responsible for the interfacial cracks appears
to be the amount of moisture lost at the high temperature that causes the contraction of matrix
and the expansional mismatch between the resin and the fibers which in turn induces the
compressive residual stresses.
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Fig.9. Telescopic view of the specimen at 75C /
water with spikes at 150C
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o Up to 2nd absorption & desorption, no change
in Mpax
o Absorption & desorption behavior follows Fick;'s

law
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° After N number of thermal spiking tests
—Mpax has increased
—dry weight of the specimen has decreased
—interfacial cracks have grown for 1.8% moi-
sture contents specimen )

° Change in maximum moisture content with te-
mperature is mainly responsible for hygrothe-
rmal residual stresses

o After the thermal spiking, surface degradation
may have occured.

° Distilled water contained the spiked specimen
showed the epoxy content.

© The parameters responsible for the interfacial
cracks are the amount of moisture lost at the
high temperature that causes the constraction
of matrix and the expansional mismatch between
the resin and the fibers which in turn induces
the compressive residual stresses.
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