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Abstract: Interfacial evaluation was investigated for single-carbon fiber/phenolic and carbon nanotube (CNT)-
phenolic composites by micromechanical technique and electrical resistance measurement combined with
wettability test. Compressive strength of pure phenol and CNT-phenolic composites were compared using
Broutman specimen. The contact resistance of CNT-phenolic composites was obtained using a gradient
specimen by two and four-point methods. Surface energies and wettability by dynamic contact angle
measurement were measured using Wilhelmy plate technique. Since hydrophobic domains are formed as
heterogeneous microstructure of CNT in the surface, the dynamic contact angle exhibited more than 90°.
CNT-phenolic composites exhibited a higher apparent modulus than neat phenolic case due to better stress
transferring effect. Work of adhesion, W, between single-carbon fiber and CNT-phenolic composites exhibited
higher than neat phenolic resin due to the enhanced viscosity by CNT addition. It was consistent with
micro-failure patterns in microdroplet test.
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Figure 1. Schematic diagram of the dispersion process for the
CNT-phenol composites.
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Figure 2. Schematic diagram of gradient specimen.
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Figure 3. Compressive Broutman specimens of: (a) pure phe-
nol and (b) CNT-phenol composites.
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Figure 4. The resistance and resistivity results of electrical
measurement.

@ — phenol (®) — phenol
— CNT-Phenol — CNT-Phenol|

,_.
7
=

Stress (MPa)
g
Stress (MPa)
2
(=)

o

=)
—
=)
S

0 L " s L 0 . " L
0 0.01 002 003 004 0.05 0 0.01 0.02 0.03

Strain

Figure 5. Neat phenol and CNT-phenol
(a) tensile and (b) compressive tests.
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Figure 6. Cyclic tensile tests of carbon fiber reinforced: (a)
neat phenol and (b) CNT-phenol composites.
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Figure 8. Comparison of microdroplet pull-out test results of
carbon fiber with neat phenol and the CNT-phenol composites.
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Figure 9. Microdroplet pull-out patterns of carbon fiber with
neat phenol and CNT-phenol composites microdroplet.
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Figure 10. Dynamic contact angles measurement of : (a) carbon
fiber and (b) phenol resin and CNT-phenol composites.

Table 1. Acid-base interaction and polar-dispersion surface
energy components (mJ/m°) of carbon fiber and CNT-phenol
composites

Type TS A JUNE S S A
Carbonn fiber 17.9 42 01 193 103 96

Phenol 373 09 15 396 415 44 573

CNT-phenol 42.7 03 1.8 442 454 19 611

Y Work of adhesion with carbon fiber
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