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Effects of carbon fibers prepared by wet spinning and dry-jet wet spinning on properties of composites
WANG Feng, PANG Baolin,HU Su, WANG Yanbo,ZHANG Yichuan,JI Meiyu,ZHANG Yang
(AVIC Composite Co.,Ltd.,Beijing 101300, China)

Abstract : At present, the main preparation methods of carbon fibers include wet method and dry-spray wet method. Carbon
fibers produced by these two methods exhibit certain differences, which can differently affect the properties of the resulting compos-
ites. In order to explore the difference between the carbon fibers prepared by the two methods and their influence on the properties of
the composites, the domestic T700 carbon fiber and the ACTECH1203 medium temperature epoxy resin developed were used as raw
materials. The prepreg was obtained by two-step method, and then the carbon fiber unidirectional belt composites were prepared by
vacuum molding. The mechanical performance differences under normal and hot-humid conditions of the composites reinforced by
wet spinning (G-type) and dry-jet wet spinning (S-type) carbon fibers were explored. The surface morphologies of the two fibers and
the interface states of the composite materials were observed. Results indicate that S-type and G-type fibers exhibite no difference in
surface activity. G-type fibers have surfaces full of grooves, leading to stronger physical interlocking with the resin matrix. S-type
fibers have smoother surfaces with fewer folds, thus fewer defects, resulting in higher tensile strength. In the dry mechanical perfor-
mance comparison at room temperature , G-type fiber composites display 8% higher compressive performance and 9% lower tensile
performance than S-type fiber. Furthermore, after undergoing the same moisture absorption treatment, G-type fiber composites
exhibite better mechanical performance retention rates, with the compressive performance retention rate reaching 85.6%. S-type
fiber composites show poorer performance retention rates, with the compressive performance retention rate of only 71.6%. Results
of microscopic morphology observation demonstrate that G-type fibers have stronger adhesion to the resin matrix, with evident resin
residues on the fractured fiber surfaces, while S-type fibers have minimal resin residues on the fractured surfaces.
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Fig. 1 SEM photos of surface morphology of G-type and S-type carbon

(d) G-type fiber cross-section

fibers magnified by 4 000 times

Ferf o MG LM 2 R ANAE IR, h T 972240
TAFAE NN EE 22, AN E 5 N2 BLUR 20 A
Il , E'Fﬁlﬁ??’ﬁljﬁiﬁ%ﬂ%%l: nH 22 SRBOR, R B 4G
B , )R SN, e AR I £ 4 R AR
REVIHE . TIRE Y 22 b i T HA T m7 B
WA, D5 22 A A R e e 2P
PHC, [RS8 o R A
—E MM EIE A . T 2T R 25 4T e 1 R 25
[ 4 2 i - A A e o A R G2 1 AR
DRI SR 4548 5 N B4 R ) 22 S ), BE AR Z R A
XTECE , RN FAEIN R 2
1 AR T PRT A5 00 745 0 7 7 A4 4R T ) e AR AN
S A IR R, IR 1. SRR G UL
Y ARAE 6~8 wm LN , G BULFAEAY I HE B i vy
T SHILFYE, NERMNARY , G RILF A3 1h -5 i ¢
T4 B TSR, R IADGHT A S RULF A S IR 45 &
RPN, Py B 5 FHAL G RIS
F1 EFT700 5 SEH GRRRTEMER 3L
Tab.1 Domestic T700 grade S-type and G-type carbon fiber

section size comparison

Fiber class Maximum diameter/pm Length ratio
S-type 6.99 1.03
G-type 7.73 1.33
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Fig. 2 AFM images of three-dimensional morphology of domestically
produced T700 grade S-typeand G-type carbon fibers
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