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Fig.1 SEM images of carbon fiber cloth before and after

modification

3.1.2 FTIR & 4&

238 DMF 2%t [, 5 9f o4 e & 5 g
KHS550 2l 1) CFC KA CFC FE M IETAMNE
T 2 R

FIE 2 AT%1, CFC MIZLaMtEig, 918 em™ AbEy
I AT e Sy A AR L A R R AE IR, 1052 em ™ Ab SR R
0 TR T (W WA, 1380 em ™t Ak S AU A Fp RS
PR U e E LRI R CFC R IfIf77E
ARG 4t DMF 5t ( DCFC ) Fike ( CCFC)
VLS VS YU EAR S v o LI U 297 N2 B2 i e R S
Wi, BN CFC R 1 P M UM g © 2Bk T Ik
Hh, JBBES 1) CCFC FESHTE 3769 om™ BRI HEL T 8T
MR, 220618 T—OH KR 4itRsh, il CEC
AR A B IS FRE B A AL, g iR ke dh
L, FRZ KH550 35 1 et i) MDCFC Fl MCCFC #
b, FE 1094 cm™ A HER T Si—O—C AYRAEIR Wicd
1228 em™ Ab A U4 I & T Si—O—Si AYRFAEIIAL,
£ 2840 cm™' 12909 em™ Kb 6 W i I J T IV R
o C—H WP ZE IR 3h, 7 3494 cm™ Ab AR g ) s
Fo e N—H B f4idesh 'Y, X U0 KHS550 B AL

- 64 -



la7ad

[]3 LEFH, =
R 6 BEfI BB TH A&

R AE CFC i, L4k, X} MDCFC #1 MCCFC
FE i 7E KHSS0 W IS0 14 47 & 9547 b A mT L & B0,
MCCFC H i 1 KHS50 W IS0 1 58 5 1 58 F MDCFC
FE S, X 36 MCCFC # i 3% 1A /9 KHS50 7% & [
MDCFC ¥ i 5y, iF— 20 3R W Ab B L DMF
BRSO A

MCCRC Biod 1T A [T

MDCFC s ‘
2909”7 2840 1% o4

et~

3769
DCFC

B

CFC
4000 3500 3000 2500 2000 1500 1000
WX /em™!

2 CFC. DCFC. CCFC., MDCFC,
MCCFC 4 5h i E
Fig. 2 Infrared spectra of CFC, DCFC, CCFC,
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F®1 FXARHWERALGREANTESE
Table 1 Elemental content of the surface of carbon fiber
cloth before and after surface modification

JCE R /%

FE Ols/Cls
Cls Ols Nls Si2p
CFC 78.74 19.30 1.96 0 0.25
DCFC 82.63 17.37 0 0 0.21
CCFC 75.08 24.92 0 0 0.33
MDCFC 65.65 20.23 7.34 6.78 0.31
MCCEFC 56.53 22.11 10.33 11.03 0.39

WX Cls HEA T4 IEAG b IR, PB4k 2T
He A e kT (CFC) & (DCFC, CCFC, MDCFC,
MCCFC ) £ L, 258 mK 4 fiR; ¢—C,
C—0. 0—C=0, C=0, C—N, C—Si # [ 7£ i
LA R & AR 2 Fis.

}®2 FRAXHWERAHTHRAEALSE

Table 2 The surface group content of carbon fiber cloth
before and after surface modification

) LR 1%
FEdh )
c—C C—0 0—C=0 (=0 C—N C—Si
CFC 6273 3472 2.01 0.54 0 0
DCFC  68.06  30.24 1.22 0.48 0 0
CCFC  60.23  30.21 6.29 3.27 0 0
MDCEC 57.60  26.45 7.11 505 185 194
MCCFC 55.61 2432 8.59 558 254 336

H 2 2 Al A, CFC RIMH A 34.72% ) C—O JE
A, ke PR A AT T M A B ol CRC 3R1H 5 45 38 4
WEMNE B3, HAE CFC £ AL & c—O0
M. 78 DCFC Ml CCFC Hh C—O FEH & & F I,
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Fig. 4 Cl1s peak fitting curves of carbon fiber cloth before and after surface modification
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Fig. 6 Cross-sectional SEM images of carbon fiber cloth
coated with Nylon 6
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Fig.7 Thermogravimetric analysis of PA6 and carbon
fiber cloth composites with different treatments
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Preparation of PA6 In-Situ Covered Carbon Fiber Cloth

KONG Qisheng, TANG Hui, CHEN Xianhong

(' School of Packaging Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In this study, N,N dimethylformamide (DMF) impregnation and high-temperature calcination
were used to remove the epoxy sizing agent on the surface of commercial carbon fiber cloth (CFC), followed by
y-aminopropyltriethoxysilane (KH550) surface modification of the treated CFC, and then finally anionic in-situ
polymerization was used to prepare the composite of nylon 6 (PA6) in-situ coated carbon fiber cloth. Scanning electron
microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), and
thermogravimetic analysis (TGA) were used to characterize the carbon fiber cloth before and after treatment and the
composites of PA6 in-situ-coated carbon fiber cloth, while the effects of the removal method, the surface modification
of the carbon fiber cloth by KH550, and anionic in-situ polymerization on the PA6-coated carbon fiber cloth were
investigated. The results showed that DMF impregnation while high-temperature calcination treatment could effectively
remove the epoxy resin on the surface of commercial carbon fiber cloth, but the effect of high-temperature calcination
treatment was significantly better than that of DMF impregnation. The carbon fiber cloth modified by KH550 enhanced
its wettability with caprolactam (CPL) melt and was conducive to the all-around encapsulation of PA6 on the surface of
the carbon fiber cloth, which effectively solved the problems of uneven dispersion of the carbon fiber cloth in PA6 and
poor interfacial bonding.

Keywords: PA6; carbon fiber cloth; surface modification; thermoplastic composite
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