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Abstract: Toray T700S and domestic T700 carbon fibers were used as reinforcements to prepare bis-
maleimide composites by autoclave moulding. Surface physical and chemical states of the carbon fi-
bers, as well as interfacial of the composites and interlaminar shear strength were studied. The results
show that the domestic T700 carbon fibers can form better physical adhesion with the resin matrix,
which have more grooves on the surface and higher surface roughness than T700S carbon fibers. Al-
though the two kinds of oxygen functional groups of carbon fiber are equivalent, the domestic T700
carbon fibers can form better chemical adhesion with the resin matrix, as they have more oxygenic
functional groups than T700S carbon fibers. Hence, the interfacial shear strength of domestic T700
carbon fibers is higher than that of T700S carbon fibers by about 14%, and the interlaminar shear
strength is higher by about 19%.
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Table 1 Surface free energy characteristics of
wetting liquids
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Liquid
(m] * m™?) (m] « m ?) (m] «m ?)
Deionized water 19.9 52.2 72.1
Ethylene glycol 29.0 19.0 48.0
Diiodomethane 47,4 2.6 50.0

Note: yT-surface energy; y?-polar parts of surface energy; y?-disper-

sive parts of surface energy
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Fig. 1

(a) [#7= T700 G £F 4 ; (b) T700S fik 4T 4
SEM images of two kinds of carbon fibers (a)domestic T700 carbon fiber; (b) T700S carbon fiber
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Fig. 2 AFM images of two kinds of carbon fibers (a)domestic T700 carbon fiber; (b) T700S carbon fiber

A THREEGMEI R EPERE. B T700 98k 4F
e F T700S By P ¥y 5K oML B B (R 4y 0 4
0. 021 1 0. 012 pmm, ] B /35 14 35 17 HELKE J38 28 0k 45 1
7= T700 Gk 25 dE %8 T700S Bk £F 417 5 . o] L)L 5 4 i
R 7 A TR 4 AR AR
2.2 BAHNRELFEMHE

K FH XPS 43 51 6 [/ 7= T 700 2% 5 £F 4k A1 T700S

Ca) [ 7= T700 YLk £F 4 5 (b) T700S B £F 4

TR £ 2k 1) 2 181 B 53 2% 1B R A Bl 28 R0 AR X B iR iR AT
e A BT R AR

F 2 Ry Ik £F 4t 3 1 0T R NS S i Bk AT 4
FT O R B ik RE RSO R A B £ 4E R T
T P AT LA 48U HE (O/ O Sk R, O/ C (B iy, Hk
TV PR A B B . AR 2 AT DLR B, ™
T700 T4 FE M A O/C lE T T7008S,

R2 BAERETERAK

Table 2 Surface element compositions of carbon fibers

Cls Ols Nls Si2p
Sample Binding Atom Binding Atom Binding Atom Binding Atom 0/C
energy/eV  fraction/%  energy/eV  fraction/%  energy/eV  fraction/%  energy/eV  fraction/%
Domestic T700 285.0 76.97 532.4 19. 06 400. 1 0.73 102. 6 3.23 0.25
T700S 285.0 78.17 532.8 16.57 400. 4 1. 74 102. 4 3.52 0.21
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Fig. 3 XPS Cls peak fitting curves of two kinds of carbon fiber (a)domestic T700 carbon fiber; (b) T700S carbon fiber
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Table 3 XPS Cls curve fitting results of carbon fibers
C—C or C—OH or
C=0(Peak 3) COOH (Peak 4) .
Samul C—H(Peak 1) C—OR(Peak 2) Activated
ampie Binding Atom Binding Atom Binding Atom Binding Atom carbon/ %
energy/eV  fraction/%  energy/eV  fraction/%  energy/eV  fraction/%  energy/eV  fraction/%

Domestic T700 285.0 60. 04 286.3 22.66 287.2 12.95 288.7 4. 35 39. 96

T700S 285.0 59. 68 286. 3 23.57 287.1 16. 75 40. 32
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Table 4 Carbon fiber surface energies and contact angles in different liquids
Contact angle/ () ri/ »/ '/
Sample — -
Deionized water Ethylene glycol Diiodomethane (m] » m™?%) (m] « m~?2) (mJ » m™?)
Domestic T700 58. 4 43.6 27.1 28.70 16.42 45.12
T700S 55.2 44.6 26.0 27.43 18. 67 46.10
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Fig. 4 Schematic diagram of single fiber pull-out test
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Table 5 Interlaminar shear strength of two kinds of composites

Interlaminar shear strength(dry)/MPa

Interlaminar shear strength(wet)/MPa

Sample
25°C 130°C 150°C 25°C 130°C 150°C
Domestic T700/BMI 118.0 74.9 70.5 94. 6 59.5 52.1
T700S/BMI 98.9 58.2 54.7 60. 8 48.9 44.0
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