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ABSTRACT: Carbon fiber/phenolic prepregs were prepared using PAN-based carbon fabrics
with a pre-coating in a dilute solution of phosphoric acid and without a coating. Thermal sta-
bility and oxidation behavior according to temperature in air for the uncoated and coated 2-
D carbon fiber/phenolic composites fabricated with these prepregs were studied by dynamic
and isothermal thermogravimetric analyses. Behavior of thermal expansion and contraction
for the two types of the composite was examined in N, atmosphere using a thermo-
mechanical analyzer. As a result, use of the coated carbon fiber to process the carbon fiber
reinforced composite material effectively improved thermal and oxidation resistances of the
composite, especially at higher temperatures. With introduction of this coating technology, in-
terlaminar shear strength and flexural strength of the composite were also improved about
23.4% and 14.5%, respectively. The explanation of the improvement on thermal and mechan-
ical properties will be also provided with the result of microscopic observations in the present
work.

Keywords: carbon fiber/phenolic composites, phosphoric acid coating, thermal oxidation resistance,

mechanical property, microstructure.
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Figure 1. A comparison of thermal stability of the un-

coated and H;PO,-coated carbon fiber/phenolic com-
posites in air (dotted line:uncoated, solid line:coated).
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Figure 2. [sothermal TGA results of the uncoated car-
bon fiber/phenolic composites measured in air.
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Figure 3. Isothermal TGA results of the coated car-
bon fiber/phenolic composites measured in air.
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Table 1. Variations of Weight Loss Rate at Dif-
ferent Isotherms for the Uncoated and Coated
Carbon Fiber/Phenolic Composites

temperature weight loss rate (%/min)
c) uncoated C/P coated C/P
403 0.110 0.100
499 0.048 0.033
595 0.476 0.243
692 2.952 0.695
787 - 1.267
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Figure 4. TMA thermograms showing different
behaviors of expansion and contraction as a function
of temperature for the uncoated and coated carbon
fiber/phenolic composites in N,.
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Figure 5. Scanning electron micrographs observed
after the TMA tests for the uncoated(a) and coated
(b) composites.
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Table 2. A Comparison of the Averaged Values
of Flexural and Interlaminar Shear Strengths
between the Uncoated and Coated Composites

mechanical uncoated C/P coated C/P . percent

___property improvement
FS (MPa) 308 380 23.5%
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Figure 6. Typical behaviors of flexural strength(a)
and interlaminar shear strength(b) for the uncoated
and coated composites.
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Figure 7. Scanning electron micrographs showing different fiber/matrix interfacial features for the uncoated
(left two) and coated(right two) composites observed after the ILSS tests.
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