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Processing and Characterization of Polyamide 610/Carbon
Fiber/Carbon Nanotube Composites through In-Situ Interfacial
Polymerization

Beom-Gon Cho*, Sang-Ha Hwang*, Young-Bin Park*"

ABSTRACT: The interfacial properties in carbon fiber composites, which control the overall mechanical properties of
the composites, are very important. Effective interface enhancement work is conducted on the modification of the
carbon fiber surface with carbon nanotubes (CNTs). Nonetheless, most surface modifications methods do have their
own drawbacks such as high temperatures with a range of 600~1000°C, which should be implemented for CNT
growth on carbon fibers that can cause carbon fiber damages affecting deterioration of composites properties. This
study includes the use of in-situ interfacial polymerization of polyamide 610/CNT to fabricate the carbon fiber
composites. The process is very fast and continuous and can disperse CNTs with random orientation in the interface
resulting in enhanced interfacial properties. Scanning electron microscopy was conducted to investigate the CNT
dispersion and composites morphology, and the thermal stability of the composites was analyzed via
thermogravimetric analysis. In addition, fiber pull-out tests were used to assess interfacial strength between fiber and
matrix.
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Fig. 1. (a) lllustration of the fabrication of PA610/CF/CNT com-
posites through in situ interfacial polymerization. (b) and
(c) show the PA610/CF and PA610/CF/CNT samples,
respectively
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Fig. 2. Photograph of the fabrication of PA610/CF/CNT compos-
ites through in situ interfacial polymerization with aque-
ous dispersion (a) and subsequent step of Soxhlet

extraction (b). (c) shows the illustration of fiber pull-out
test

AAs7] 13l Soxhlet 7H7g-2 v
159k AL 5 9IrH(Eig. 2). AZE gt
J_} MWCNT_J BAATE = AR RS 0] 7
(SEM)Z & °H SRRISHA AL, 4 42 5 +4(TGA)
2 ARE3Ele] 10°C/min £XE 2 1200°C7HA] 71EshH A B35t
A ol YA AES A5k e i gadh
2} PA610 7+9] Al A7) == universal testing machine
(UTM, Shimadzu, Japan) A8 & Al-8-3}o] A4 B3E) glA
EZ Fof Hlustgl o, 4204 10 mm/min Q1% &k
2 7he) Wastsith. A% AW 1557 240°Cof A Q1]
o 7h5A) oFE AElR PAG B ABe] B Zof 9%
A A F2SFA AL, o] = s EY AR ALS-E PA6L0THO] &
o] Flol Lk PAGI02] Lt vhe S EolA] S
W T 5 o) U] PAG BES WE| Bekol Hs
Atk LA 2 ol o) EA] We wHso] Q1 AlEo
48
.|Q|_

o

SHES shgla 2d|eld 2 28 Eelo] 4 stol 4
B HAES A THEg 20).

2.2 PAGIO/EIAMQ/EIALM- S0 25X OJMTX

B3 AW B DA £ HRRe B 4
B &} A G- oF A Ao A O] Brastble A O AF A E
Soll 2A S Tt weba 1 R Aol Ak A
B E vlawsr] flahA ZF &9 SEM 4] AuE Fig. 30
e Slth. PA610/CF &9 -9 LAl =217} A 79
FHol Y-S Hu YRR R A5 oA A &
©9 3ol ﬂ %= 9lt}. §h, PAG10/CE/CNT/S- Al AL M E
U MG BeUES S DR BT
4= QUL CNTO| FAMSE7F ot 2 o= Hot
4 A 2P oA CNTE| E4bdol & 74

Fig. 3. Surface morphology of PA610 composites: (a) PA610/CF,
(b), (c) PA610/CF/CNT with organic dispersion, and (d)
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Fig. 4. (a) TGA curves and (b) DSC curves of the composites with
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