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Effect of surface modification by silica sol on interfacial properties of carbon fiber/epoxy composite

CEN Hao, YANG Hongbin, FU Yagin®
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of Education,
Zhejiang Sci- Tech University, Hangzhou 310018, China)

Abstract:  As the surface modifier of carbon fiber, silica sol were prepared using silane coupling agent,

The single fiber/

The carbon fibers were

tetraethoxysilane(TEOS) as the precursor and p - toluenesulfonic acid (PTSA) as the catalyst.
epoxy composite were prepared using the treated carbon fiber as the reinforcement.
characterized by examination of the morphology and mechanical properties using SEM, TEM and tensile testing.
Interfacial shear strength (IFSS) of the composite was measured by single-fiber fragmentation testing. The results

show that a layer of the membrane — grain structure on the surface of the carbon fiber is formed in situ after being

treated by the silica sol.

The tensile strength of a single fiber increases from 2. 41 GPa to 3. 00 GPa. The interfacial

properties of the composite is greatly improved and the interfacial shear strength increases by 51.41%.
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(a) SEM of CF
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(c) SEM of M-CF, modified by the surface modifier

(d) TEM of surface modifier
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Fig. 1 Micrographs of carbon fibers and surface modifier
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Table 1 Tensile strength of single carbon fiber

Samples o;/GPa CvV/ %
CF 2.87 10. 58
H-CF 2.41 9.68
M-CF 3. 00 7.94

o;— Tensile strength; CV— Coefficient of variation.
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Fig. 2 Polarizing microscope images of fiber broken in epoxy matrix
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carbon fiber in epoxy matrix
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Table 2 Average fragment length / and the IFSS of
different CF/Epoxy samples

Samples ! /pm CV/ % IFSS/MPa
CF/Epoxy 516. 68 28.75 13.52
H-CF/Epoxy 416. 07 34. 60 14.12
M-CF/Epoxy 357.57 32.46 20. 47

{— Average fragment length; CV — Coefficient of variation; IFSS—

Interfacial shear strength.
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Fig. 4 Cross-section of carbon fiber/epoxy composites
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