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Preparation and characteristics of PP/CF/MWCNT nanocomposites
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ABSTRACT

Polypropylene(PP)/carbon fiber(CF)/multi-walled carbon nanotube(MWCNT) nanocomposites along with various CF
and MWCNT contents were prepared in a Twin screw extruder. Electrical, mechanical property and morphology were
investigated with a variation of CF and MWCNT contents. From the surface resistance of PP/CE/MWCNT composites,
MWCNT can increase the conductivity of composites compared with PP/CF composites without MWCNT. It is suggested
that MWCNT and CF can make the conductive network in the polymer matrix. Flexural modulus and 1zod impact strength
of the PP/CF/MWCNT composites were improved with the increase of CF contents. Morphology showed that length of
CF in polymer matrix was shortened by torque during melt mixing with MWCNT. As a result of this phenomenon, the

impact strength of composites was somewhat decreased.
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Fig. 1. Electrical properties of various materials from
Differential Volume resistivity [12-13].
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Table 1. Summary of the Exact Formulation and Notation
for Each Material Examined in this Study.

PP CF MWCNT
T (Wt%) | (Wt%) (phr)
PP(HJ500) 100 - -
CFRP10 90 10 -
CFRP15 85 15 -
CFRP20 80 20 -
CFRP1IOMWCNTO.5 | 90 10 0.5
CFRP10MWCNTI 90 10 1
CFRP10MWCNT2 90 10 2
CFRP1SMWCNTO.5 85 15 0.5
CFRP15MWCNTI 85 15 1
CFRP15MWCNT2 85 15 2
CFRPISMWCNTO.5 | 82 18 0.5
CFRP20MWCNTO.5 | 80 20 0.5
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Fig. 2. Surface resistance of CFRP/MWCNT with variation
of MWCNT contents.
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Fig. 3. FE-SEM images of CFPR/MWCNT composites.
a)CFRP15, b)CFRP15MWCNTO.5,
¢)CFRP1SMWCNT1(X300),
d)PP/MWCNT4(X5,000)

Fig. 4. FE-SEM images of CFPRMWCNT composites.
a)CFRP1I0OMWCNTO.5, b)CFRP15SMWCNTO.5,
¢)CFRP18MWCNTO.5,
d)CFRP20MWCNTO.5 (X300)
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Fig. 5. Flexural Modulus and Izod impact strength of
CFRP/MWCNT composites.
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Fig. 6. FE-SEM images on the fractured surface of CFPR/
MWCNT composites. a)(X5,000), b)(X10,000)
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