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Abstract: In this study, the effect of fabrication method on the basic properties and electromagnetic interference (EMI)
shielding performance of the nylon66/carbon filler composites was discussed. The carbon fillers such as carbon black
(CB), multi-walled carbon nanotube (MWCNT), and nickel coated carbon fiber (Ni-CF) were used. The master-batch
(MB) of CB/MWCNT and feeding method of Ni-CF were used as fabrication methods. The concentration of CB and
MWCNT in MB was fixed at 20 wt% and MBs were fabricated by using a twin screw extruder at die temperature of
280 °C. The composites were prepared with two different feeding methods that Ni-CFs were fed separately at main and
side feeder. The improvements of melt flow and electrical properties were confirmed from complex viscosity and surface
resistance in the case of nylon 66/CB/CNT/Ni-CF composites fabricated through MB, and EMI shielding performance
increased largely when Ni-CF was fed into the composites at side feeder.
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ofaf Apsak 7l B oA T #AE Adske As
ZAAFs ol (electromagnetic interference, EMI)Z} 314, EMI
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HE. HLdE66> A E2 A Korea)®] MI 73 /10 min,
|4 260°C, 2= 1.13 g/em?, IEHA & 1x10° ohm?] AW
S AFE3FA AL, 7HEE-Y(carbon black, CB)S ¥ 3FoFE A}
(Korea)?] 2174 34 nm, pH 9, DBP Absorption 495 mL/100 g
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9] KETJENBLACK EC 600JDE, T4 ©BAuUxfFH
(multi walled cabon nano tube, MWCNT)= CNTA}KKorea)
o] A7 10~40 nm, Z°] 1-25 ym, <% 93%<! CTUBE 100
S AMgElgiom, YA FEE ekAAd-f(nickel coated carbon
fiber, Ni-CF)= &2~ A1 &) AH(Korea)2] 273 7 um, =
2.65~3 g/em’, A7IAEE >8.2x103 Q/em, UF7E >2.5 GPa
o] Zo]7} 6 mmel Mcf chop carbon fibers AME-3IATE 4t
SPRA= Ciba Specialty Chemicals*H(Korea)2] IRAGANOX
10102 0.3 wt%z A-8310th A 85 =olsd) 291 grje
249k (Korea)?] 54K formic acid, 85.0%)S ARESIITE

CB, MWCNT MB ¥ S&H| M=. U<U&E66, MWCNT,
CBE 80°C XF004 6AIZF o) ZAZAIZ] & ol54=
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Folske o g delsle] MB Az Y3 7R
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< 2 A7de] 7S AFEAR! AFES] 2 wt%E A St
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AL ASTM D6382, =FAF2> ASTM D790S &



sATE H3A 0 758 S AHF R Hlwsh] fla] &
AHEE S5 oH, A7 25 mme] 9 A9 E §
2 - 824 7] (Anton paar MCR301)Z ©]-&-3}to] 280 °Coll
A1 0.9 mm gap 7H42] parallel plate, 3= 0.01-100 Hz
el 43R, M (strainyS strain sweep 23 A3
o] fAlEE 20%E Ao, 584S IRl 9

& A 7ste] &§24 =4 7](Coad. 1001)E ©]-&-35}o]
ASTM D1238 145 831 275°C, 2.16 kg 270X =
A3t Aol Feieh F48 sl FARIARIR (Tescan
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Figure 1. Mechanical properties of nylon66/CB/CNT/Ni-CF
(20 wt%) composites fabricated by master batch.
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3. Nylon66/CB/CNT(MB)Ni-CF
8 4. Nylon66/CB+CNT(MB)Ni-CF

T

Melt flow index(g/10min)
._‘

4. CB4CNT(MB)

Figure 2. Melt flow index of nylon66/CB/CNT/Ni-CF(20 wt%)
composites fabricated by master batch.
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Figure 3. SEM images of nylon66/CB/CNT/Ni-CF(20 wt%) com-
posites fabricated by master batch.
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Figure 4. Complex viscosity of nylon66/CB/CNT/Ni-CF(20 wt%)
composite by master batch.
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Figure 6. EMI shielding effectiveness of nylon66/CB/CNT(MB)/
Ni-CF composites with different Ni-CF feeding method.
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Figure 7. OM images of nylon66/CB/CNT/Ni-CF composites with
different Ni-CF feeding method.
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Table 1. Surface Resistivity of Nylon66/CB/CNT/Ni-CF(20 wt%)
Composites Fabricated by Master Batch and Different Ni-CF
Feeding Method

Sample Surface resistivity (€Y/sq)
PA/CF 8.59
CB(MB) 6.02
CNT(MB, main feeder) 5.06
CB+CNT(MB) 5.40
CNT(MB, side feeder) 0.48
70 O=wt%_ 49
[ Side feeder
0 [ Main feeder
-8
g 50 - g
g 40 6 =
g
z 30 4 . é
g 3
S 20 2
)
10 4
(] 0

nylon66/CB(2)/CNT(2, MB)/Ni-CF(20) composites

Figure 8. Mechanical properties of nylon66/CB/CNT/Ni-CF com-
posites with different Ni-CF feeding method.
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