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Abstract: To enhance the mechanical properties of woven carbon fiber composites and promote
their application in practical engineering, an optimization approach by introducing graphene oxide
(GO) and adjusting its mass fraction is proposed. Woven carbon fiber composites with GO mass
fractions ranging from 0 to 0.5% were fabricated using vacuum impregnation and hot-pressing
processes. Three-point bending tests were performed, and the micro-fracture morphology was characterized
by scanning electron microscopy. Concurrently, a representative volume element model was
constructed and imported into simulation software for three-point bending simulation analysis.

The results show that as the GO mass fraction increases from 0 to 0. 5%, the ultimate bending
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load of the material increases from 150 N to 292 N, representing an improvement of nearly 95%.

The bending strength and modulus reach optimal values at a GO mass fraction of 0.5%,

measuring 164. 71 MPa and 9. 97 GPa, respectively, which are 93.02% and 49. 47 % higher than

those of samples without GO. The experimental and simulation results exhibit consistent trends

and good agreement, indicating that the addition of GO significantly influences the microstructure

and mechanical properties of woven carbon fiber composites, with the most pronounced effect

observed at a GO mass fraction of 0.5%. This study provides data support and theoretical

reference for the design and fabrication of high-performance carbon fiber composites.

Keywords: carbon fiber composites; graphene oxide; vacuum impregnation hot pressing system;

microstructure; bending properties
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Fig. 10 Microscopic surface morphology images of composites with different GO mass fractions
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Fig. 12 Load-displacement curves of GO-CF woven

composites with different GO mass fractions

zkxb. xjtu. edu. cn

1) CF ¥4 52 G b ok, AR B 25 il 2847 (U 150 N,
MHHZ T Y E AR GO MR E RS 0.5%
b, Hodie K2 il 2 oy B2 T 2 292 NS MR 23T 95%,
K13 R T mvEsEm B as R, BAME
171 2EPERERE GO BT 43 $0E 30 T i AR b LA
FE 0.5 Y0 U fin it B 3 30 a5 A0 b B 5 i 5 R R AR
B HN 164. 71 MPa 1 9. 97 GPa, M L R BN GO
BYRE AR 4R TF T 93.02% 1 49. 47 %, X Fit 4 i
SN AP 38 B GO TESLAR i ¥ 5 ket . 7E
GO WEH CF i, =& Z MM & A E e fE 15
SEAER A FF GO R Mk 2 o er 4 22 m , i
fLJ5 1 CE/SE A B 1w A F T 0y 7% 33 DT S 35 42
FTEEMEREERE. AN, GO MIMAESR
AR AR R IR AL LA 2 R I i T 4 5 R
er= e B A s A (B 140, BRI e
FART GO #E CF 2 1 TR, {15 2 43k 0k 5t 1
&R B4 . 1 GO 3l i 2% 1 2 %0 E BE B L 3R 4
B i ] A S, 33 6 5 4RUE g 1A 1 Ay 1 Ak s R Y
PEOT A5, 5 R SEURS B i A 3R S5 AT % I Ak 7 & A A
HAEF AT SO AR ON R, Y GO a4 EAd
TIE 9 A R A AU RE S AL Y 25 S
S 38 PR BEAS 23 2o B FE [ AR R, SR i g
PET AR A G 43 78 43 S K 1 28 HR a5 43 A7 B 1Y
AY IR B B TE 8 5R AT A AR NI S R
B R, GO 2% 18 58Uk 5 B £F 2 55 3L 0 A ik 5
FR I 55 B # 56 W] BB K AR TR AR R R, GO et i A
SR BT 4E I A GO R AR S B T 5
BRI R A 22 f 1 AR TGS AR P A0 ) 8 A AL
16 U A% 3 08 AR AR RO G BT I B
VA B S T AR G PERED T L Ak, GO R AL RE 3
S RHAE BE L 3 T 3E A 24 S0 A AL I L) R




226 R i

%60 %

PN

Ry, RN R GO SR EINK R,
BB R 25 4 5 ST ) 385 B R D 22 B

200 112
g
I 5 iy A5
160
< 8 g
E 120 o
~ >~
2 o)
= e
H 80 ﬁ
‘Em) ' 4 ':\f:‘

40

0 0.1 0.2 0.3 0.4 0.5
GO #7751/ %

B 13 AR GO B ir 5y GO-CF 98U & 4k

T o B R R A A

Fig. 13 Experimental bending strength and bending
modulus of GO-CF woven composites with

different GO mass fractions
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Table 2 Simulation results, test results and errors of

bending strength with different GO mass fractions

GO i fik % i 5% )&/ MPa s
AT span 2

0 90. 21 85.33 5.71

0.1 147. 61 141.76 4.12

0.2 155. 81 149. 74 4. 05

0.3 159. 61 155.13 3.08

0.4 164. 83 159. 17 3.55

0.5 172.22 164. 71 4.55
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