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ABSTRACT: Electrically conductive carbon fiber/high density polyethylene (CF/HDPE) com-
posite films were fabricated by new method, s¢ called electron-ion technology (EIT) and the
effects of CF epoxy sizing on the volumetric resistivity, tensile strength and interphase prop-
erties of the films were investigated. While epoxy sizing increased conductivity of composite
films resulting from enhanced tunneling effect, it reduced interphase adhesion between CF
and HDPE because polar epoxy sizing and nohpolar HDPE are incompatible. Consequently
epoxy sized CF(CF(8)) caused significant reduction in the volumetric resisitivity and tensile
strength of composite films when compared with unsized CF(CF(U)). Epoxy sizing reduced
nucleating efficiency of CF(S), therefore CF(S)/HDPE composite films showed nonuniform
transcrystalline layer when compared with CF(J)/HDPE composite films.

Keywords: conductive carbon fiber reinforced composites, high intensity electric fields, epoxy
sizing, interphase, transcrystallization.
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Figure 1. Schematic diagram for electroflocking proc-
ess (a: hot plate, b: Teflon-coated metal substrate as a
grounded electrode, c: polymer sublayer, d: aligned CF
layer, e: CF in main alignment zone, f: main mesh
electrode, g: CF in pre-alignment zone, h: ancillary
mesh electrode, i: brush rollers, j agglomerated CF
flocks, k: resistor, I DC power supply).

2 13 BReAEE YN A ALE Fe)
ohlol= el g2i7k BAE RFE ($4
AU )& o] &3l DREAHRFE 3kV/eme]
# TA1F SN e WARE AANRAZ
o 3A4% B4 of We A71Y2EE Figure
1o 24502 tehiginh of B 54 4xd B
HfrFe 9= A 25~30g/cm’) HEE

stgih ol3Al FAE AAS/A2URT Al £
LZE7] (FAAAYNR) & ol g3l dA 3 2
w2 2UE TR el 5~20 wi% ot He=s

T 7EliFsich R ez 180 ¢, 3 min, 0.3
MPage] ZAA &4 (Tetraheron, USA)E
3 3 ALWAAAM 140~550 mm FAle] CF/
HDPE B398 ZE& Al=z34ct

HEBINED AFUE EH. AlxH =AY B3t
&Y AR ge HEA el aiE gloir] ¥l
of ASTM D991-89%¢] w2 4 ©3IHE o]&3l
Z33tct o] i AJHY Hol& 160mm =L
20mm= 3Fon A A37te Ay 2 AF A
F3te] Arle 42 403 120mmz $gt}. Fig-

ure 2= AAUAY 2L oIS set-upE EAHO

Fa2lo AI253 Al2E 20014 3€

Figure 2. Four probe method for measuring volumet-
ric resistivity (a: Teflon, b: testing film, ¢: metal).
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Figure 3. Effects of CF sizing on the volumetric
resistivity of CF/HDPE films (C: 20 wt%).
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Table 1. Variations of TCR and CLTE Values De-
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Figure 5. Variations of thermal coefficient of
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Figure 6. Optical micrographs of transcrystalline in-
terphase of (a) CF(U)/HDPE and (b) CF(S)/HDPE.
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Table 2. Effect of CF Sizing on the Melting and Crystallization of CF/HDPE Films (C : 20 wt%)

crystallization peak melting temperature polymer crystalliz-  polymer melting

carbon fibers temperature (K) (K) ation enthalpy (J/g)  enthalpy (J/g) crystallinity (%)
CF(U) 393 411 166 170 58
CF(S) 393 411 155 161 55

Table 3. XRD Test Results of the Crystallinity
and Crystallite Dimension in HDPE and CF/
HDPE Films (C : 20 wt%)

crystallinity crystallite dimension
(%) (A)

CF(U)/HDPE 51 170

CF(S)/HDPE 49 166

composite films
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20| g
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Tensile strength (MPa)
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Figure 7. Effects of CF sizing on the tensile strength
of CF/HDPE films (C: 20 wt%).
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