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ABSTRACT: We investigated the effect of polymer sublayer on volumetric resistivity and
tensile strength of carbon fiber (CF)/polyethylene composite films fabricated under high in-
tensity electric fields. The dependence of volumetric resistivity and tensile strength of the
films on the polymer sublayer thickness or mass part exhibited complex behavior according to
CF content and CF layer density in the films. As the thickness of polymer sublayer increases,
two groups of processes at thermo-mechanical forming stage would take effects in the proper-
ties of the films. The first group comprises the increase of polymer layer thickness having re-
duced CF content compared with central or upper part of the film and insufficient wetting of
CF resulting in the loosened structure near upper film side. The second group, on the other
hand, is the improvement of mobility of molten sublayer leading to better distribution of CF
throughout the film thickness and the formation of more compact structure. The different de-
gree of contribution of these two competing processes at varied CF content and CF layer den-
sity could explain complex dependence of the film properties on the polymer sublayer. These
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results are important to optimize the electrical and mechanical properties of highly conductive
polymer films, which can be used as electromagnetic interference shielding materials.

Keywords: Conductive composite films, electroflocking, high intensity electric fields, volumetric

resistivity, tensile strength.
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Figure 1. Schematic diagram for electroflocking (a:
hot plate, b: teflon-coated metal substrate as a ground-
ed electrode, ¢ 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 elec-
trode, i: brush rollers, j: agglomerated CF flocks, k:
resistor, and 1: DC power supply).
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Figure 2. Set up of measuring volumetric resistivity
of films using a four-probe method (a: Teflon. b: test-
ing film, and ¢: metal).
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Figure 3. Volumetric resistivity with polymer sub-
layer thickness (a) and relative sublayer mass part (b)
for CF/PE films with CF content of 10 wt% and CF
layer density of 10 (1), 20 (2), 30 (3) and 40g/
m? (4).
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Figure 4. Volumetric resistivity with polymer sub-
layer thickness (a) and relative sublayer mass part (b)
for CF/PE films with CF content of 20 wt% and CF
layer density of 10 (1), 20 (2). 30 (3) and 40g/
m? (4).
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Figure 5. Tensile strength with polymer sublayer
thickness (a) and relative sublayer mass part (bj for
CF/PE films with CF content of 10 wt% and CF layer
density of 10 (1), 20 (2), 30 (3) and 40 g/m* (4).
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Figure 6. Tensile strength with polymer sublayer

_thickness (a) and relative sublayer mass part (b) for

CF/PE films with CF content of 20 wt.% and CF layer
density of 10 (1), 20 (2), 30 (3) and 40 g/m* (4).
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