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Abstract: The surface conditions of the two different T800 carbon fibers by the wetting (T800HB)
and the dry jet-wetting spinning processes (T800SC) were characterized and analyzed by scanning
electron microscope (SEM), atomic force microscope (AFM), X-ray photoelectron spectroscope
(XPS) and contacting-angle measuring instrument. The mechanical properties of their multifilaments,
NOL rings and unidirectional laminates were evaluated by universal material testing machine. Results
show that the surface of TSOOHB by wetting process is rougher, while the surface of T800SC by dry
jet-wetting process is more chemical-active. Both chemical interaction and mechanical engagement
between fiber and resin matrix result in the similar interlaminar shear strength (ILSS) of T800HB and
T800SC. However, when the composite is damaged. the interfacial bonding of T800HB/resin seems
tighter dominated by the mechanical engagement, leading to brittle fracture feature of T80OHB
reinforced composite, while T800SC reinforced composite exhibits ductile fracture feature with weaker
interfacial bonding. In addition, the tensile strength of filament of T800SC is higher than that of
T800HB. Accordingly, the tensile strength of NOL ring and unidirectional laminate composite of
T800SC are higher than those of T800OHB. Therefore, in combination of mechanical properties of
carbon fibers by two kinds of spinning processes and their reinforced composites, as well as their
fracture features, compared with T8OOHB, T800SC is more suitable to be the reinforcement of the
composite fabricated by filament winding process.
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Fig. 2 SEM images of T800SC carbon fiber
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Contacting angles and surface energies between different kinds of fibers and liquid

Contacting angle/(®)

Fiber type

y)/(m] « m~%)

7!/(m] + m~2) 7/(mJ « m~2)

Water Formamide
T800HB 83.62 47.55 11.978 194. 770 206. 748
T800SC 70. 26 43.22 8.341 215. 253 223.594
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Table 2 XPS full spectrum scanning results of T800 carbon fibers

Atom fraction of Atom fraction of

Fiber type Cls/% Ols/% N1s/% Si/ %

inactive carbon/ % active carbon/ %
T800HB 89.09 10.91 — — 76. 35 23.65
T800SC 67.55 28. 44 — 4.02 72.20 27.81
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Table 3 Filament properties of T800 carbon fiber
Tensile Tensile
Fiber type ) Elongation/ %
strength/MPa modulus/GPa
T800OHB 5491 254 2.2
T800SC 5762 251 2.4
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Fig. 4 Properties of NOL rings of TSOOHB and T800SC carbon fiber under different tension
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Table 4 Mechanical properties of carbon fiber reinforced unidirectional-laminate composite

Fiber type Tensile strength/MPa Tensile modulus/GPa Flexural strength/MPa Flexural modulus/GPa
T8OOHB 2490 173 1590 134
T800SC 2610 170 1600 129
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Fig. 5 Morphologies of fracture surface of TSOOHB carbon fiber reinforced composite

(a)interlaminar fracture surface; (b)stretching failure section
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Fig. 6 Morphologies of fracture surface of T800SC carbon fiber reinforced composite

(a)interlaminar fracture surface; (b)stretching failure section
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