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Abstract: In this study, the effect of main/side feeding ratio of the carbon fiber on the physical properties of the nylon66/
carbon filler composites was discussed. The carbon black (CB), multiwall carbon nanotubes (MWCNT), and nickel-
coated carbon fibers (Ni-CF) were used as carbon fillers. Processing aids (2,2,6,6-tetramethyl-4-piperidinyl, BIS) and
anti-oxidants were also used. The composites were fabricated by using a twin screw extruder at die temperature of 280 °C.
The side/main feeding ratios of the composites are 20/0, 18/2, 14/6, 10/10, 6/14, 2/18, and 0/20. The concentration of
Ni-CF was fixed at 20 wt%. As the side feeding content increases, the average length of fibers and mechanical properties
of the composites were decreased but the EMI shielding performance was increased. Considering both mechanical prop-
erties and EMI shielding performance, the optimum side/main feeding ratio was determined as 14/6.

Keywords: nylon66, carbon filler, electromagnetic shielding, feeding ratio.
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£ CNTAFY] 7 10-40nm, Z o] 125 um, % 93%¢<]
CTUBE 1002 AF8-3F31 2™, 7HEE2 (carbon black, CBy>
HsleFEALe] A7 34 nm, pH 9, DBP Absorption 495 mL/
100 g¢! KETJENBLACK EC 600JDZ, U#o] Z&¥ e4
/d-(nickel coated carbon fiber, Ni-CFy= S22 AI A7) A2
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£ RSt 71254 2 718 B4 Ss] g A
H& heating press(COAD.1006)2 ©]-&3lo] 280 °C, 20 MPa,
30 MPa 27014 & 7827 g3t A2kt

BN gl 2F JABe6ctaD e B e oAEAS vt
SAIE7](Qmesys QM100T, universal testing machine, UTM)
£ ©|83l dog-bone FENS] 1 mm FAAIHE cross head
speed 5 mm/min® 2 A3 h FFAIEL 50x13x2 mm
AAE 38 FEAIFWHEZ cross head speed 1 mm/min®
2 2G50t HE3Ae] EAEE S| 7RSS &

Polymer(Korea), Vol. 43, No. 3, 2019



442 Al

Astazzt a4, 27 oF 25 mme] 9F & Fejo] 4=A1A
S 53+ Hﬂ'@ﬂf;{o 7](Anton paar MCR301, rheometrics
dynamic spectrometer, RDS)E- ©]-&-35}>] 280 °CollA] 0.9 mm
gap 7FA9] parallel plate WHO 2 S35 0.01-100 Hz, HE
(strain)y strain sweep A3 A3 HEHdo] FAIEE 20%=
JAsle] SASIATE FARIARR (Tescan Mira3, scanning
electron microscope, SEM)Z ©]-&-3te] QIgAS - Ietkd
S a4 FZRSke] 7EAY 10 kVeE #EsIT) B5tA <
A H T R d5HEA7I(TA Instruments
TGA Q50, thermo gravimetric analysis, TGA)E ©]-&3}]
heat flow 10°C/min® & 800°C7H] 433t 354 2
b Wk @Rl sl 88419 S7871(9A3438t Coad.
1001)S ©]-&3lo] ASTM DI1238 #42 &85} 275°C,
5.0 kg 2710A SABIAAL, EdAoA Y66 w25t
7] gkl HFA 10 g& 40 mL 7R Abel] EaiA1A 4w
2]7](Hanil FLETAS, centrifuge)s ©]-&3F] 3000 rpm, 30
27108 @453 JAAA olF PHEE HEA
(Ubbelohde viscometer)g ©]-&3ted 27 30°C, & &
T 84%= At HIHEE 43It ©aAdf Tyl
w2 Aol WslkE gklahr] flsted] iﬁt}xﬂ% FEEbl gk
73] 83A1A FHEZ|UH ] -2 F 33} dv]7d(Nanoinside
MSDM-1250, optical microscope, OM)S- ©|-&3] &g 3}o]
Ni-CF Zol& At Axtat 2 dss 578371 Sl
KS C 03049 A4l wet 2 222 @A ZL(ELECTRO-
METRICSA} EM- 2107A(shielding effectiveness test fixture))
£ olgsllen, Z78E A3 w42 UEA A 7] (Agilent
E5071C, networkanalyzer)& AH8-3t Tt XFH A1 H-S 7
2mm, A5 14cm oPde] HF Bofolm AEAFPoE Ax
sto ARG-sliTt

Figure 1> Ni-CFe] F Fd7/4 FY+ =9
Jlo] QPgE 9 %‘J‘ZJ‘E% vreRd oot 917
Nee TH o B =
A& Hepile, ole F —?ﬁ%‘)ﬂ Tk AT
ArE Aol Srtste] Whlf7t BAS 75 =

AFAIZEe] AoA ULdE66 14401] W e 1

ko] STt Eabdol Fo7] MiEo® a4 %L T

HAE66/AEA ZE E3A W] dY 24
8l SEME ©]-8-8f] F4u]7F 20091 Q1A &
et Figure 28] Wioll YERAITH Ni-CFe]
glo] #atslo] o), CNTS} 7HEEY &

of it &gy FA Fre] F7HH Q)
BT E (complex modulus, G =
2HE = tan” (G/G)E o1&l A9l 1%

ol

o b o £
o
g5 M oot

O_u _Ili]
ot X
©

o
5,
‘rr'
t
o
i
o
9,

=

l

E
al

> A

71o]
1=

,Z
,]11
%O?Prﬁg—{
) 2
off ﬁiﬁ

ko7
z FUZJ.‘, oX,
tlo rlo o
o
‘0

do

Q

vl\)

+

Q

(3]

X
ox, do ok ¢

o2 X O ¥ o

oL
|
ox
o
U’

Zay, Al4378 A33, 20193

A

Tensile strength (MPa)

f0

200 182 146 1010 814 218 020
Ni-CF wt %(Side/Main)

100

80 T e '

40

Flexural strength (MPa)

20

2000 182 146 10M0 614 218 00
Ni-CF wt %(Side/Main)

Figure 1. Mechanical properties of nylon66/CB/CNT/BIS/Ni-CF
composites as a function of feeding ratio.
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Figure 2. Van Gurp-Palmen analysis of nylon 66/CB/CNT/BIS/Ni-
CF composites. The SEM picture is for the composite fabricated by
side feeder.
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Figure 3. OM images of nylon66/CB/CNT/BIS/Ni-CF composites as a function of feeding ratio.
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Figure 5. Surface resistivity of nylon66/CB/CNT/BIS/Ni-CF com-
posites as a function of feeding ratio.
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CF composites as a function of feeding ratio.
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