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Abstract: The surface properties of two domestic T800-grade sized and desized carbon fibers were
characterized by scanning electron microscope(SEM), atomic force microscope(AFM) and X-ray pho-
toelectron spectroscopy(XPS). The micro-interface shear strength (IFSS) of single fiber composites
was also analysed by single fiber fragmentation test(SFFT). The influences of surface properties on
micro-interphase strength of single carbon fiber composites and hygrothermal properties were investi-
gated. The results show that the amount of surface active functional groups decreases and surface
roughness increases, but the interfacial adhesion between fiber and matrix enhances after desizing. In
addition, the hygrothermal environments dramatically decrease the micro-interphase strength, espe-
cially degrade the chemical bond force on the interphase, but interphase properties can partially recov-
er after humidity desorption.
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Fig. 1 SEM images of surface for two sized and desized carbon

fibers (a)CF-A;(b)CF-B; (c)desized CF-Aj;(d)desized CF-B
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Fig. 2 AFM images of surface for two sized and desized carbon

fibers  (a)CF-A; (b)CF-B; (¢)desized CF-Aj; (d) desized CF-B



LR

[ 7 T800 gt Jr £F 4 3 I 7 1k I H 52 45 BRI RO 5 1 41 fiE

85

DX b RN 2 R By — 22 ke A Tk
IKDET Y 5 IR 2T 4 2 10 ) B TR A YA L
IR SRR B 2 5

X 2% H T I ¢ 41 4 3 T[] DX L R B 1547 58
T A5 2 B R 5 27 4E 25 IR0 S BRLEE L LR 1
LUK B PR B 2T HE AR B TS BE A 2
1113 25 3K Je P b 25 2T 44 2 T HELRE 2 40 BT 38 s Fevb 25

®1 FMRAEXZEANE
Table 1

B 24 4H e B
Average roughness of two

sized and desized carbon fibers

W T 4 A 2 TH RS B 38 0 E K X 5 R ) B
TR A FNI A A TR A MR A R — 3, X
ol 7 3G AR P X R B A AR, KR
FME e,
2.3 mAERELFHNE

Xof o 2T i 5 1 R T XPS 447148 . 45 21 99 b e 21 4
FWATIG R ICE B B ik 2 iR, e 4
RMIUTREERWR A RS ICE., RIENEH
WHHERT LA O/C R RN & SV Re B AL AT L4 &
B ET 2 W R TH RE L 38 1] 5 W g SN Ak 2 B v S
TR B2 5, O/ C (o Ho e TG MR Tl i
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Table 2 Surface element compositions of two sized and desized carbon fibers
Cls Nls Si2p Ols
Carbon fiber Binding Atom Binding Atom Binding Atom Binding Atom 0/C
energy/eV fraction/ % energy/eV fraction/ % energy/eV fraction/ % energy/eV fraction/ %
CF-A 293.23 74.72 403. 66 0.61 106. 97 4,74 536.93 19. 54 0. 26
Desized CF-A 284.62 85.72 399. 68 2.70 107. 22 0.78 532.45 10. 80 0.13
CF-B 284. 80 84. 38 399. 64 1.99 — — 532.89 13.47 0.16
Desized CF-B 284.63 81.52 399. 80 5.73 532.78 12.55 0.15
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Fig. 3

XPS fitting curves for two sized and desized carbon fibers

(a)CF-Aj; (b)CF-B; (c¢)desized CF-A; (d)desized CF-B
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Table 3 Surface Cls peak fitting results of two sized and desized carbon fibers
—C—C— or —C—H— —C—OH or —C—OR —C=0
Carbon fiber Binding Percent Binding Percent Binding Percent
energy/eV contribution/ % energy/eV contribution/ % energy/eV contribution/ %
CF-A 284.8 41.71 286. 4 25. 87 287.5 32.42
Desized CF-A 284.6 55. 60 285.9 44,29 287.5 0.11
CF-B 284.8 82. 88 286.5 15.52 288.3 1. 60
Desized CF-B 284.6 64.87 286.0 30. 83 287.6 4.30
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Fig. 4 Birefringence images in single fiber fragmentation
test for two sized and desized carbon fibers composites

(a)CF-A; (b)CF-B; (¢)desized CF-Aj; (d)desized CF-B
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Table 4 TFSS of two sized and desized single

carbon fibers reinforced composites

Carbon fiber l/pm IFSS /MPa
CF-A 517. 36 43.72
Desized CF-A 522.12 53.73
CF-B 482. 49 41. 60
Desized CF-B 441. 45 46.03
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_
% ;
|
.

IFSS / MPa

&5 PR LT 4k LI AT R TFSS Y28 fb i 3
5 O/C HM R T HLEE B ) 56 R
Fig.5 Relationship between IFSS and surface roughness

(or O/C ratio) for two sized and desized carbon fibers
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Fig. 6 Birefringence images in single fiber fragmentation test for Fig.8  Birefringence images in single fiber fragmentation test for

CF-A composites at different hygrothermal state (a)dry; CF-B composites at different hygrothermal state  (a)dry;

(b)saturated moisture; (¢)drying after saturated moisture (b)saturated moisture; (c)drying after saturated moisture
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Fig. 7 Birefringence images in single fiber fragmentation test for Fig. 9 Birefringence images in single fiber fragmentation test for

desized CF-A composites at different hygrothermal state  (a)dry; desized CF-B composites at different hygrothermal state (a)dry;

(b)saturated moisture; (¢)drying after saturated moisture (b)saturated moisture; (c)drying after saturated moisture
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Table 5 IFSS of two sized and desized single carbon fibers reinforced composites at different hygrothermal state

Saturated moisture Drying after saturated moisture
Carbon fiber
lo/pm IFSS /MPa lc/pm IFSS/ MPa
CF-A 694. 81 30. 87 769. 81 27.35
Desized CF-A 872.69 29. 26 743.29 35.28
CF-B 665.42 28.74 518.37 38. 30
Desized CF-B 691. 16 27.49 604. 77 32.05
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