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Mechanical Strength of Melt Spun Multi-walled Carbon Nanotubes Polyethylene Fibers
"W, ol B’

#Joohyuk Palk(ihpalk@sejong.ac.kr)l, Abu Bakar Bin Sulong2
VAZEO . 71 A28, Department of Mechanical & Material Engineering, Universiti Kebangsaan Malaysia

Key words : Nano-scaled fillers, Polymer-matrix composites (PMCs); Mechanical strength; Melt spinning

1. M B

deel deat Al Brleste lste] e ¥ s

L
e e wRA Afel B F87F 2vhE R, A4
e R o) okl P& vk A Aol
o H
<l = T

04;}7%1% 7slslr] flske mEAbel AeAE
o]' OM vl HlAFeE 728 27 1004m
71*4 ﬂi}xﬂ@ﬁ DF ‘JrL

H(MWCNT)~ 1% ﬁl
Jokﬁ% *Hi BEA A B FEES
7} o] ghrt wHe V5T E
Z} el A A R AskAQl g
H AA F2Es 3 AL F

£ ZzZ]d g, PMMA, PBO, PC,
1%1011 B A = ARgsE B2 ATt
oAy 7HA o Wy e R 7|ty
YelAl 2 ALg5 ZEjoled mExt
AHFE S8 UAPHS AFEEte] AlRbsla A} Ul A e] g

ERHEY FAM, AW 2 VAA el #e ATE

raw

Alzmp =g ]ol| A 918k WX 0.906g/mL, 35,000 A}

Zte wEYE e Zefol”dle] A 7|H = }\]"Q‘Q)\)\—«Uq
e 2= o‘X‘Ur glo A 513k 2174 5~10nm, A o] 10~20um,
T 95%9] S eV e FHIE ARSH T Aol A

AHEE BV R HE Vst Al w47 2 E R
i) AP 53 MWCNT, ii) UV # &% MWCNT, iii) Octadecylated
7)%5 85l MWCNT, iv) POEX MWCNT. UV & ¥ MWCNT+E
carboxylic 7]°7], Octadecylated MWCNTS] F o= octa-
decyl-amine(ODA) 75717} Wl EAste] A 7|49} &

SATS AT 4 9lr) uhde TEAFS P = 9=

715715 22 ¢ POEX MWCNTE poly(2-ethyl-2-oxazo-line),
% PEOXE d&te &9 #AAA g =FHE polymer
wrapping &3-S F3t] TH|EFA T o]l g 715 3kE MWCNT
of gt EAH7}= Thermo-Electron Nicolet 380 Fourier
Transformed Infrared Spectroscopy (FT-IR), Scinco STA S-1500
Simultaneous Thermal Analyzer, Hitachi S-4700 SEM 2 Phillips
Tecnai 20 TEM 55 ‘&3to] 3= 31tk PEOX MWCNTO] th &k
E437h: T 5ol SJdto] FAHYON] 1 AAE B AT
A Q1E3HATHO).

4 AE Aol AHet7] 918 MWONT 48t el gl
= “ 22 MWCNTZ}F 05 wt% Z7He el = =0]skglom 1 Wy
71e] Aol A AEE ATK10). olE g S 2HA] A 2bE
AN A] ThA] 80} 110T9] SmolA] Imme] 47 L
z w28 Eolo] AAA HHE ALen) oln) w2l A
0em Hoizl Fol AFH] A7 Y2A7IEA AAL Sk
S A e e g EAADA 4o
ANAA x4 E7](INSTRON 3365)°] <]ate] 412

ﬂl

X?i op rlo

oA s v wekgleh 448719 grip 2+] A2 (80mm)
)

o ¥ A9 FAZS 0.05-0.06g0.2 A5t A e ol
7ol thek vlaEA M= Abeje] Ao ti3k AEE SAs]
k. Fig. 12 Af 2 ¥ AEHe AFAE A3E R
glom ARFAAN AL AFLsle] AFAFEAE Al wAEE
vt o] RS 8l 3etE 75t wE Bk 2 A
A w3 gFS Frrekivh

Fig. 1 Representative specimen after tensile test: (a) fiber bundles,; (b)
bulk type.
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Fig. 2 (a) FT-IR spectra; and (b) TGA property of different MWCNTs
functional groups.
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Fig.3 (a) SEM imageas produced MWCNTs: TEM images of (b)
as produced MWCNTs; and (c) octadecylated MWCNTs.
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MWCNTSs functional types
Fig. 4 (a) Ultimate tensile load; and (b) Elongation at ultimate tensile
load of different MWCNTs functional groups PE fibers and bulk

composites.
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Fig. 5 Representative of the tensile load-elongation curves of MWCNTs
PE fibers and bulk composites.
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Fig. 7 Lower magnification of the SEM fracture surface of 0.5 wt%: (a)
as produced; (b) UV treated; (c) octadecylated; and (d) PEOX
MWCNTs PE fiber.
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Fig. 8 Higher magnification of the SEM fracture surface of 0.5 wt%:
(a) as produced; (b) UV treated; (c) octadecylated; and (d) PEOX
MWCNTs PE fiber.
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