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Abstract: Mesophase pitch-based carbon fiber composites possess high modulus, superior thermal conductivity,
but weak interfacial properties. To solve these problems, the surface characteristics of mesophase pitch-based carbon
fibers and the interfacial bonding properties with polymer matrix are studied in this paper. Three typical mesophase
pitch-based carbon fibers are chosen as the objects, and their morphology, surface energy, polarity and dispersion
components, and surface element contents are analyzed. The interfacial shear strength between the mesophase pitch-
based carbon fiber and epoxy resin is characterized by micro-debonding tests. The results show that there are obvious
grooves on the fiber surface, and the mesophase pitch-based carbon fiber has an inert surface. The maximum shear
strength of the interface between the mesophase asphalt based carbon fiber and epoxy resin is approximately 50 MPa,
which is significantly lower than that between the polyacrylonitrile based carbon fiber and matrix. The higher the
surface energy of the carbon fiber is, especially the higher the polar component is, the stronger the shear strength of the
interface between the mesophase asphalt based carbon fiber and epoxy resin is. These results reveal the main controlling
factors of the interface performance between the mesophase pitch-based carbon fiber and polymer matrix.
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Tab.1 Property parameters of the mesophase pitch-based

carbon fibers
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Cross-sectional and surface morphology of three

types of mesophase pitch-based carbon fibers
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Fig.2 AFM morphology of the mesophase pitch-based

carbon fiber surfaces
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Tab.2 Test results of the surface energy of the mesophase

pitch-based carbon fibers
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PF-3 19.98 13.43 6.55
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Fig.3 XPS spectra of PF-1 carbon fiber
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Tab.3 Elemental analysis results of the mesophase pitch-

based carbon fiber surfaces
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Tab.4 C(1s) peak analysis results of the mesophase pitch-based carbon fibers

W {1 U 2 E{E 3 WA 4 WEAH 5 WA 6 W AH 7 o .
MR 284.8¢eV | 285.0eV 286.1 ¢V 286.6 ¢V 287.7 eV 289.4 eV 200.6cy | TEM/Y
PF-1 45.38 44.09 7.14 2.60 0 0.79 0 10.53
PF-2 38.83 37.66 13.10 10.08 0 0.33 0 23.51
PF-3 24.73 58.74 12.95 3.58 0 0 0 16.53

R Fic —C—C— :(‘:8? C—0—C=0 | —C=0 —0—C=0 | —Co0— B
* —c—Cc— | -—c-H Nl WA —C=N HO—C=0 T

23 HEEFSERTESHEEFNTENY
58
S FRAL AR IR)AH 7 2 ik 2T 4k 55 2 S s B A
17 77 22 P R L IF 5 R OB RS I3 vk D 1 8 A 57
T B V) g, 45 SR AN AT 4 TR .

60
VA EP-1

50 | Y EP-2

&

§ 40—/

B

:é* 30}

2

w 207
0

PF-1 PF-2 PF-3
TRET YT
B4 FEBHEERTESHIBEETDEYIEE
Fig. 4 Shear strength of the mesophase pitch-based

carbon fiber/epoxy resin interface
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Fig.5 Fracture morphology of the samples after micro-debonding
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