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Abstract: In recent times, the demand for electronic devices has increased because of advancements in the electronics
industry. Consequently, research on shielding against electromagnetic interference (EMI) from electronic devices has also
progressed significantly. In particular, research on imparting electrical conductivity to plastic has seen substantial progress.
In this study, the effect of hybrid fillers comprising carbon fiber (CF) and carbon nanotubes (CNTs) on the electrical prop-
erties of polyamide 66 (PA66) composites was investigated. PA66 composites were prepared using a BUSS Co-Kneader
single-screw extruder. EMI shielding effectiveness (SE) increased with the increasing addition of unsized CF (UCF), sized
CF (SCF), and CNTs. For the PA66/SCF/CNT hybrid filler composites, EMI SE significantly increased with the increase
in SCF content. Finally, the hybrid filler comprising SCF and CNTs may have a synergistic effect on the EMI SE and sur-

face resistivity of PA66/SCF/CNT composites.
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Experimental
1. X2

1B EYAE AR Ea]|olmto] & 66 (Polyamide 66,
PAGGY= TOE Zalielo|d] Tujat AO@ KN33IL
AgST FANE AFEE TEH AL E E (Carbon
nanotube, CNT)= F354]5-38lof| A ZFJTL Aoz &
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2 87 e Ba4gE 207k 6 mmel 12K PANA| g
245 ACECA-6NATS ARSI 283t Abo|d A&
3t & A {E= Zo)7F 6 mmo| L 4 wi%2] PolyamideZ ¥H
Z2] ® 12K PANA| &44-8 ACECA-6HT2E AR5 T

2. YEBHE 0|8t Polyamide 66 S&t| &=

H 1o A= single screw extruder (Jiangsu xinda science
and technology Co. Ltd, SJW-45, screw diameter: 40 mm,
LID-20)2 o|g3}o] PAG6 BARE A=5HATh BakA 9
A=EZ AL Table 10 ®7)3F A} Zro] hopperol| A die7}A]
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premixingd} G Th. Table 2+= PA66 E-31A4] 9] A4S Ueld A
o]t}. PA66/unsized carbon fiber (PA66/UCF) E-3+4|= UCF
3HFS 20, 30, 40, 50 wt%, PA66/sized carbon fiber (PA66/
SCF) E3tA4l+= SCF 32 20, 30, 40, 50 wt%=z AA5}to]
=3 L, PA66/CNT E3A= ONT TFE 2, 3, 4 wih=
Hata] o231t} PAG6/SCF/CNT E3Hl= CNTS 4

o

Table 1. Conditions of Extrusion Process

Extrusion

Temperature (°C)
Cyl 260

Screw speed 100 rpm
Cy2 265 P P
Cy3 265
Feed rate 10 kg/hr
Cy4 270
Cy5 270
Die 285 Vacuum vent

Table 2. Formulation of PA66 Composites with Different Contents

Samble PA66 UCF SCF CNT
P (Wt%) (Wt%) (Wt%) (Wt%)
80 20
PA66/UCF 70 30 ) )
composites 60 40
50 50
80 20
PA66/SCF 70 30
composites 60 40
50 50
98 2
PA66/ CNT 97 ) ) 3
composites
96 4
70 26 4
PA66/SCF(CNT 60 i 36 4
composites
50 46 4

wt% T8} thakat o] SCF (26, 36, 46 wt¥%) 270
2 &t
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SUS F3 ol PAGS B8R pellet Ho] Az shelct. &3
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Figure 1. EMI shielding of PA66 composites with different
contents of (a) UCF, (b) SCF, and (c) UCF/SCF at 1.5 GHz.
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Figure 2. EMI shielding of PA66 composites with different contents
of (a) CNT, (b) CNT at 1.5 GHz.
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Figure 3. EMI shielding of PA66 composites with different contents
of (a) SCF/CNT, (b) SCF/CNT at 1.5 GHz.

Table 3. EMI Shielding Effect of PA66 Composites with Different
Contents at 1.5 GHz

Composites wt% EMI Shielding Effect (dB)
20 10.94
30 17.37
PA66/UCF
40 22.54
50 31.31
20 14.01
30 21.95
PA66/SCF
40 30.56
50 44.77
2 8.33
PA66/CNT 3 10.51
4 14.7
30 23.39
PA66/SCF/CNT 40 34.95
50 49.05
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Figure 5. SEM image of PA66/SCF/CNT composites with different
contents of (a) SCF/CNT (26:4 wt%), (b) SCF/CNT (36:4 wt%),
and (c) SCF/CNT (46:4 wt%).
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