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Abstract In this study, carbon/phenol composites were prepared from carbon fiber pre-
form and phenol resin by RTM(resin transfer molding) process. And changes in the prop-
erties of the composite according to the pre-treatment of phenol resin was mainly studied.

RTM process conditions were deduced from viscosity and thermal analysis of phenol resin
which were rheometer and thermogravimetric analyzer(TGA). RTM process was per-
formed under various injection and molding temperature. Characterization of the prepared
C/P composites were evaluated by various analyses. Morphology of composites was an-
alyzed by Micro-CT(MCT), Mechanical properties of composites were measured through
the flexural properties. As results, volatile impurities of phenol resin were effectively re-
moved at resin pre-treatment temperature of 100°C and composite was sufficiently cured

TCF 28-4/2016-12/239-245
©2016 The Korean Society of
Dyers and Finishers

=
BN
of
o
ol
=
H
=
=
@D
2
]
o
=
©
)
n
@
D
=

Bo

f

54, Aohlo]E 4] u]

FETh 2 5 Hle A=

239

at molding temperature of 180°C.

Keywords RTM, phenol, carbon, FRP, composite
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Figure 1. Schematics of carbon preform design.
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Figure 2. Schematics of RTM process.
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Table 1. Manufacturing conditions of carbon/phenol composite by RTM process
Sample-1 Sample-2 Sample-3 Sample-4
Resin Temp. (C) 80 100 120 100
pre—treatment Time (min) 30
Temp. (C) 80 100 120 100
Resin injection
Press. (MPa) 0.3
Temp. (C) 180 180 180 160
Curing
Time (min) 90
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Figure 3. Complex viscosity of phenolic resin.

b : width
h : thickness
L : support span

m : slope of the force—deflection curve
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Figure 4. TGA thermograms of (a) raw and (b) treated phenolic resin.
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Figure 5. Micro—CT images of preform and car-—
bon/phenol composites by RTM,
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Figure 6. Complex viscosity of phenolic resin during
isothermal curing at temperature of 120C.
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Figure 7. Porosity of preform and carbon/phenol
composites by RTM.
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Figure 8. Flexural strength of carbon/phenol com-
posites by RTM.
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Figure 9. Flexural modulus of carbon/phenol com—
posites by RTM.
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Table 2. Density of preform and carbon/phenol com—
posites by RTM

Sample Sample Sample Sample

Preform -1 - -3 -4

Density

3 0.53 1.2084 1.4814 1.311 1.453
(g/cmd)
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Figure 10. DSC curve of phenolic resin and car—
bon/phenol composites.
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