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Micro-structures and dynamic thermal mechanical properties of
graphene oxide modified carbon fiber/epoxy resin composites
with different fiber surface properties
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BAI Hua!

(1.College of Materials, Fujian Provincial Key Laboratory of Fire Retardant Materials, Xiamen University,
Xiamen 361005, China; 2. National Key Laboratory of Advanced Composites, AVIC Composite Technology
Center, AVIC Composite Corporation Ltd., Beijing 101300, China; 3. State Key Laboratory of Advanced Forming
Technology & Equipment, Beijing Jike Guochuang Lightweight Science Research Institute Co. Ltd., Beijing,
100083, China)

Abstract: Four kinds of carbon fiber(CCF300, T700, CCF800 and CCM40J)/epoxy resin (CF/EP) composites
modified by graphene oxide (GO) were fabricated using mould pressing. The effects of CF surface properties on
GO-CF/EP composites were studied by means of micro-structures and dynamic thermomechanical properties. The
results show that EP with GO significantly improves the wettability and the interfacial adhesion between the CF
and the EP matrix. Micro-morphologies express that the destruction of the CF/EP composites mainly occurs at the
interfaces between CF and EP matrix. However, the presence of GO makes the GO-CF/EP composites destructive
form transits from interfacial debonding between CF and EP matrix to the interlaminar GO/EP region of the
composites. The surface oxygen-carbon ratio and grooves of the CF affect the glass transition temperature (7g) of
the CF/EP and GO-CF/EP composites significantly. The CCF300/EP composite has the highest 7y because of its
highest oxygen-carbon ratio. However, the GO-CCM40J/EP and GO-CCF300/EP composites exhibit better
modification effect on 7y for more surface grooves.
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5 e PR e i B 1297300
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I(c)) » AILAEsR S M AR5 & Do),
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F1 CCF800 2K, ALt nses, A
SRR R P v 300, [ Ao B A FL 2 i 2 B0 1 ik
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BHARKEH (E 1) -

1 DURPERETAE R A S5 (GO) I A i
Table 1 Basic properties of four carbon fibers and graphene oxide(GO)

Tensile Tensile Density Diameter
Materials O/C ratio
Strength /GPa  modulus /GPa /(g-cm™) /um
CCF300 fiber?! 3.90 220 1.78 7.0 0.32
T700 fiberl3" 4.90 230 1.80 7.1 0.24
CCF800 fiberl*2! 5.49 290 1.81 53 0.24
CCM40] fiberl3¢] 4.41 377 1.79 5.0 0.20
GO / / / / 1.16

Note: In addition to O/C ratio, other data are from the references.
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B 1 DORBRE4E(CP) R TS SEM B4 ((a) CCF300, (b) T700, (c) CCF800, (d) CCM40J)
Fig.1 Surface SEM images of four carbon fibers ((a) CCF300, (b) T700, (¢c) CCF800, (d) CCM40J)
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2 Pk CF/EP WKL THTE S SEM [EIfR
Fig.2 Surface SEM images of four CF/EP prepregs
((a), (b) CCF300/EP; (c), (d) GO-CCF300/EP; (e) GO-T700/EP; (f) GO-CCF800 /EP; (g), (h)) CCM40J/EP)

2.3 CF/EP E & W RV SR

AR #2545 GO XX — CF/EP /g
FIsZmEl, ORI 0.2%H) GO "l fli & &
PRI BhAS #0751 Be A5 B BA A o
K 3 J& CCF300/EP 11 0.2%GO-CCF300/EP

I O TE S . B 3(a). 3(b) AT L,
CCF300/EP Ml 8 if 3= BT A5 2 4 O i 2
B ST, SR 5 AR 43R T EL Ok
T VAR bR B R R I SR AR AR D .
K 3(c). 3(d)" GO-CCF300/EP I 550
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K 5 A T700/EP 5 GO-T700/EP & & 44
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B PR, 2800 F ik e (1 LR .

3 CCF300/EP((a), (b)) 1 0.2%GO-CCF300/EP((c), (d))E & Rl L3 SEM K14
Fig. 3 SEM images of cross-section microstructure of CCF300/EP((a), (b)) and
0.2%GO-CCF300/EP((c), (d)) composites
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P& 4 CCF300/EP Al 0.2%GO-CCF300/EP £ &+ BHZ A B4 it
Fig.4 Interlaminar shear behaviors of CCF300/EP and 0.2%GO-CCF300/EP composite
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(I R 47455 GO/EP B AHXT L
B, VLR S A MR X 380K AR
T B ET 4 (1) 5T 31 GO/EP X I (13 ¥

K 6 /& CCF800/EP 1 GO-CCF800/EP

SAEMRIWTROWESE, HE 6(a). 6(b)
Al M, CCF800/EP ik 5, CCF800 £F4EH]
FETHI B B AR e D, (L2 24 1 V)l iR
HHAH EP Mg, MW 6(c). 6(d)r] I,
GO-CCF800/EP il ¥ J& , m] LA WL %2 2]
GO/EP JZ i &% %5 78 CCF800 MK, H
6(d)AEIH E M2 F] GO/EP S4F4ERH 1)
RN

Kl 5 T700/EP ((a), (b))F1 0.2%GO-T700/EP A KL((c), ()W IR 5 SEM El4
Fig.5 SEM images of cross-section microstructure of T700/EP ((a), (b)) and 0.2%GO-T700/EP composite((c), (d))



EAMBER

Acta Materiae Compositae Sinica

ISSN 1000-3851  CN 11-1801/TB

K 6 CCFS800/EP ((a), (b))l 0.2%GO-CCF800/EP & &1 4L((c), (d) i W3 SEM %
Fig.6 SEM images of cross-section microscopic morphology of CCF800/EP ((a), (b)) and
0.2% GO-CCF800/EP composite((c), (d))
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GO-CCM40J/EP 5 &0 ki) F 1 i 2 0 5%
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&l 7 CCM40J/EP((a), (b))F1 0.2%GO-CCM40J/EP((c), (d))E & RIWI T IO IESE SEM K4
Fig.7 Microstructure SEM images of CCM40J/EP((a), (b)) and 0.2% GO-CCM40J/EP((c), (d)) composites
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