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ABSTRACT : The purpose of this paper is to develop a rational engineering conductive carbon
filled composite through understanding of the effect of conductive carbon black.
Polycabonate(PC), Acrylonitrile Butadiene Styrene copolymer(ABS) and PC/ABS resin were
used as matrix of the conductive polymer composites. From the experimental results, PC filled with
the fiber shaped carbon black showed a possihility to be a rational engineering conductive composite.

Keywords : PC/ABS; carbon black, conductive composite.
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Fig. 1. Schematic model of conductive theory.
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Table 1. Extrusion Condition

Cylinder

Resin temperature temp]z;:ture Screw |Feeder
(C) () RPM | RPM
CliC2|C3|C4
ABS [180|200|220(220 220 100 | 700
. : PC |250/270(270{270| 250 90 | 700
Fig. 2. Optical micrograph of carbon black A. PC/ABS |200|230|230|220 220 % | 750
Table 2. Injection Molding Condition
Nozzle Cylinder Injection 1st back 2nd back .. .
. . . Injection Cooling
Resin {temperature( C )itemperature(‘C)| pressure pressure pressure time(s) time(s)
HN H1l | H2 | H3 | (kg/cm?) | (kg/ecm?) | (kg/cm?)
ABS 210 295 | 190 | 180 90 70 10 18 20
PC 280 275 | 270 | 250 140 100 10 18 20
PC/ABS 230 225 | 220 | 210 100 80 10 18 20
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Table 3. Mechanical Properties of Conductive

Composite(loading amount of carbon
black ; 5phr)

Carb Tensile Impact
Resin Sr i’{n strength strength
ac (kg/cm?) (kg.cm/em)
A 440 3
B 390 5
ABS c 380 8
No Carbon 380 17
A 640 5
B 600 8
PC C 640 10
No Carbon 600 80
A 520 4
B 530 8
PC/ABS C 520 26
INo Carbon 520 37
V. Z% Y 0%
1748 24
1.1 ABS 4:%|
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filled with

Carbon Black A

Carbon Black B

Carbon Black C

Fig. 3. Optical micrographs of ABS composite
filled with three different carbon blacks.
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Fig. 4. Electrical volume resistivity for ABS com-
posite.
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Fig. 5. Electrical volume resistivity for PC composite.
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Fig. 6. Electrical volume resistivity for PC/ABS
composite.

stof FheEdS Whteed A7IAEde 7HA
grke A glth ol FAAY PEE ol
Axe FAAE Atele] QAgh WA AT Aol
1S40l glol A7IAE §2Q TR YL B
7¥ed7) el Adt $3A ARl A FAEE A
o w2} olgE R3] uEel AR v
vehdtt, 2eft 7177k PCRAleAE 2 7HaFo)
7kt golee A%l B vehin ok
Fig. 6o Rz uls} o] Jl2Eds WletA] ¢
PC/ABS blend+ A7|%3}o] 10Q.cmg vehfigl
< 7] hEHA AR 10°Q.om7HA]
adsich. 2oyt 7HEEE S e wde B
o)A ket

AsA woA 7 Foerl wsie PCaAlY A
=4 RS WIS Avoldh. 7R e 35
HE v|astel B T2 HEEY “A"E Wt
aolE A Wi} 7P FuaA ARA 10°Q.cm
A AT} Aadte A0 et o 2E
A £ AN dEEe 249 Wrg
T2 WA fate] 2A Fsdche A& B4

- & A7 227 7| A A Eake] FAHA 4
& TEE B3] Al e B e AL
desiet. 2efu A oAbk E A AL o
2H PATE YAo) shssht o ARE AR
& AR5 o] 7IAA B4 R G5 wlAA)
B A7ARA N E M $ A% NS ¢

Lo
-

T 3%t
V. &2 £

B ) ARAE 7MHe 124 AZ W
o] shel ArAE 7HAE 7HEESE E35lo )
ASA F4¢ Azstedel 3R 7HEEH] v)
A d%E o)sfatint st

A7AEA 7HEEAS Alsle] dojdl wiA:
FHEEA Y 24, 4A=7], MY wE A7)A
w7} gAY, AR} £ IRAE AZIY
JANE Ae7iA 7322 A7k, e A
93 Ad Fo ofF Fadtt.

BEoAde 7PREd o2y 3EF(Ake B,
TR, ARG FEACE e 7RSS ¥
T eSS AP A Eoke sHeEde] 24
A A A VR GEE v X 2e A7)HEA el
He o 7R s Pkt

2 7Y £ A|HGAIL 10°-10°Q.cmE
7HA= semi conductive plastic resing 7fala}
3] ABS, PC, PC/ABSS] ZehAel$ale]| thabo]
Agsigled 7lREde] Arigkel SphrE IAZA
% olate] EHaelMe AEA WE A BA
gasiort PCHAPE 19 A%l A%l 7}
w2ao) s P ae Bl

INEE
¥ 475 (FILGHTE ARAY FUe2 o

ojgen ole] FMA=gYct =g Add =%
A

g, A, Fae P A FERU

=3
-
=
T

3 3 & @

1. S. Pekker and A. Janossy, “Chemistry of Dop-
ing and Distribution of Dopants in

Elastomer Vol. 33, No. 5, 1998



362 2 A

Polyacetylene”, in Handbook of Conducting 4, C. B. Duke and A. Paton, Poly. Sci. Tech., 15,
Polymer edited by T. A. Skothem, Marcel 155 (1981).
Dekker, Inc., NY, 1986. 5. D. Rivlin, Rubber Chem. Tech., 40, 307 (1971).
2. W. Deits, P. Cukor, M. Rubner, and H. Jpson, 6. Cabot Co., “Performance of conductive carbon
Ind. Eng. Chem. Prod. Res. Dev., 20, 696 blacks in typical plastic system”, Technical Re-
(1981). port 2-24 (1973).
3. J. M. Pochan, H. W. Gibson and J. Harbour, 7. 2AZ, TR, ‘78 Z2AA 287w S
Polymer, 23, 439 (1982). A}, 1997.

derxr] #4337 A 53, 1998



