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FRE2(CB), T A FE(MWCNT)E AREs o™, YA E66/CB/CNT/Ni-CF 8312 &% 280°C, &
AFEE 150 rppm 27 ©]FUE7](twin screw extruder)ol|A A|ZSIATE &4 YA 26600 Hls)] SHAe] A4 s}
2w 7RI AR are Aasidied, ol gadeyrt 1Y AR 28t YdE66el Hsl T &
= ZA7e] AE AAR AHT F vk AEAEE A B AEEeR ARt vidkEe] whAbld ¢ f2s)
of Akt et 71AA 248 STRIAAIRE 350 AU R A7]A YEYH ] st UAR
W2 2ol STt 713 5Ao) adhe A eI

Abstract: In this study, we investigated the crystallization behavior and the relationship between the fiber orientation and
physical properties as a function of specimen molding method such as compression and injection molding when nickel-
coated carbon fiber (Ni-CF) was applied to nylon66/carbon filler composite. Carbon black (CB) and multi-walled carbon
nanotubes (MWCNT) were used as the carbon fillers, and the nylon66/CB/CNT/Ni-CF composites were extruded at a
die temperature of 280 °C and a screw speed of 150 rpm in a twin screw extruder. Compared with pure nylon 66, the
crystallization temperature of the composite increased and the crystal size decreased. The results can be interpreted as a
result of the carbon filler acting as a heterogeneous nucleating agent, resulting in the formation of many small crystals
compared to nylon 66. In the case of injection molded specimens, the fibers were oriented in the direction of injection,
which is advantageous to the shielding of the reflection, and the electromagnetic shielding performance and mechanical
properties were increased. However, the surface resistance value was rather increased and the electrical characteristic was
decreased because the electrical networking in the vertical direction of the flow is decreased.
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ME. 2 A7l JUE66S> BASFALY] &85 A5
(melt flow index, MFI) 100 g/10 min, §3 260 °C, 174 =
85 MPa, Y= 1130 kg/m™?] Ultramid® A3WS ARSI, T
ZH A eFH (multiwalled carbon nanotube, MWCNT)
= CNTAFS] 4o] 1~25 um, 27 10~40 nm, % 93%<]
CTUBE 1002 AR&-3t31.0m, 7H2-E-2 (carbon black, CBy>
HslokEALY] 217 34 nm, pH 9, DBP Absorption 495 mL/
100 g&! KETJENBLACK EC 600JDZ, UZ I8 % ghiA
fr(nickel coated carbon fiber, Ni-CFy= E-2dA147) 1] 2]
7 Tum, = 2.65~3 glem’, A7 =% > 8.2x10° Q/em,
= > 2.5 GPaol™ Aol7t 6 mmel o] I8 chop
Felo] SAA/E ARSI 71e3A (processing aids)=
1 g A Al ﬁ}%L%(ngHﬁNzODE, A 480.72 g/
mol, ¢33 216°C, melting point 82~85°C<%1 2,2,6,6-
tetramethyl-4-piperidinyl(BIS)E ARS8 0.1, AFsh=] A=
gz A RN WS FA A EA BASFAFS] IRGANOX
10108 AHS-3I3ATE

Ni-CF ¢ 2ol g S M= ¥ dguHol o
E AEHFMZE. yd266/eAide B3 Az Al Y2662
g5 80°C 22004 A7 oY xS ¥, Ty
A TR/ 2 Tl e o] F9E71(vH-HI 2 BA-19,
L=760 mm, D=19 mm, L/D=40 cm)E ©]&3}], 150 rmp,
280/280/280/280/280/280/270/260 °C2] %71l A nylon66/
CNT/CB/Ni-CF E-33E5 A|z319t}. o|u] CNT9} CBe &
Fe B A0 71E AFAHe® et 20 wi%E whsE
Hjx|3lE B3 S D)7 2 wi%E LAk FYEe
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A7Fsk itk Ni-CFe] &#-2 DSC, XRD 4 317] 13l
20 wt%=E AL F4 BAT FYHIE 2000, 14/6, 020
o2 3t} Az, 7IAA e, AR de, 1
S S48 S8l 15, 20, 25 wi% Al 7] 202 A
3 en Aie A FYY 14/6 HIER A3 -
A FHE 14/60% A olfis 35 0E AF F9 AF
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oM Ni-CFe] FHIE2 wstsio] g3 71A14 Aot 3%
HAFo| SJaljA] AeistA =]t 71414 =, 2, &
HAES S5 98k A2 71 28125(COAD.1006)
£ o]g-3}ed 280 °C, 20 MPa, 30 MPa 274 % 737+ 9t
Zato] AlFtellom, AEAIH2 AFE7](SelEX130)E ©]&-
3lo] 50 rpm, 280 °CollA] A ZFalATh,

24 U =M, JAE66oAT Y BE3AY] 95 AL Al
25AFE A (TA Instrument DSC Q20, differential scanning
calorimetry, DSC)E ©]&3}% heat flow 10°C/minSo =
0~300 °C7H] S8t A4 7= 42 XA 3d#47]
(Rigaku, X-ray diffractometer, XRD)E ©]-&-3}] Cu Ka(A)
o7 =9 10~357H4 4°/min, 0.02° ZHH o2 =433
o}, T A" 7] (Qmesys QM100T, universal testing machine,
UTM)E o|&3te] JIFEAS 45A1H (1 mm 7)) AR
A3 mm 77 )y& dog-boneF eS| cross head speed 5 mm/
min® 2 SA3IATh FFAIE S A H(50x13x2 mm)Z
AFEAIHE (125%12%6 mm)S 33 A EWHOZ cross head
speed 1 mm/min® 2 S35t 4 L ALEA|Ho| ¥H
A e BRIk sk Eek=rl FEU(PIE Scientific
Tergeo, plasma cleaner)E ©]-&-3t] 279171 slollA] 3042,
150 V2 stof Zetznt A2lE st THS 27k & 33t
o] (MIC S39B, optical microscope, OM)S ©|-&-3fef &
Bt AAAE dsS S57835H7] flEl KS C 03049]
Alg Ao met 2k 23 A$A] Z(ELECTRO-METRICS
EM-2107A(shielding effectiveness test fixture))E ©]-8-5}512
o, 24" 23 £42 U EY AR 7] (Agilent E5071C,
networkanalyzer)& AF8-31 ). XFAIHLS T 2 mm, A&
l4cm o)de] 9 B AR 45 9 AEHdFeR
Az3le] AL FHASS A S =74 7] (LORESTA-
GP MCP-T610, resistivity tester)E ©]-23F%] 2 mmx2 cmx
2 ecm®] AR RoFo] AJH-S- 4-point probe® =451

An o =2
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Figure 1. DSC cooling (a); heating (b) curves of nylon66/CB/CNT/
BIS/Ni-CF composites as a function of feeding ratio.
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Figure 2. XRD patterns of nylon/CB/CNT/BIS/Ni-CF composites

as a function of feeding ratio.

Table 1. T, T., T, and Crystallite Size of Nylon 66 and
Nylon66/CB/CNT/BIS/Ni-CF Composites

T T T L L
Sam le . c . m . d 100 010,110
P (C) (0) (C) ()  (nm)
Twmi1:251.90
nylon 66 234.05 T.0262.02 388.59 1.47 0.90
S20/M0O 243.72 259.93 394.03 091 0.59
S14/M6 243.90 260.07 397.97 0.82 0.63
S0/M20 243.66 260.08 353.72 1.07 0.60
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radial direction

Figure 3. OM images for plasma etched surface of nylon66/CB/
CNT/BIS/Ni-CF composites fabricated by (a) compression mold-
ing; (b) injection molding.
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Figure 4. Mechanical properties of nylon66/CB/CNT/BIS/Ni-CF
composites for the specimen fabricated by compression molding
and injection molding.
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Figure 5. EMI shielding effectiveness of nylon66/CB/CNT/BIS/Ni-

CF composites for the specimen fabricated by (a) compression
molding; (b) injection molding.
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Figure 6. Images of fiber orientation and EMI shielding perfor-
mance fabricated by (a) compression molding; (b) injection mold-

ing.
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