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Mechanical Property of Cabon Nanofiber/Polypropylene Composites by
Melt-mixing Process

J-H Byun', SK Lee, MK Um’, K-S Min", J-E Song’ , C-H Lee’

Abstract

The dispersion of carbon nanofiber (CNF) was carried out by solution blending, mechanical mixing, and
sonication. CNFs at levels of 5-50% fiber weight content were mixed with polypropylene (PP) powder, and
then were melt-mixed using a twin-screw extruder. For the further alignment of fibers, extruded rods were
stacked uni-directionally in the mold cavity for the compression molding. For the evaluation of mechanical
properties of nanocomposites, tension, in-plane shear, and flexural tests were conducted. CNF/PP composites
clearly showed reinforcing effect in the longitudinal direction. The tensile modulus and strength have improved
by 100% and 40%, respectively for 50 % fiber weight content, and the flexural modulus and strength have
increased by 120% and 25%, respectively for the same fiber weight content. The shear modulus showed 65%
increase, but the strength dropped sharply by 40%. However, the property enhancement was not significant due
to the poor adhesion between fiber and matrix. In the transverse direction, the tensile, flexural, and shear

strength decreased as more fibers were added.

Key Words: carbon nanofiber, polypropylene, melt-mixing, extruder, mechanical property

1. M &
712 Azl gt W5 £33 JAH, &
24 EAS 71 £ s Y B3 o

A7t FH2 @dsiA dojvian A (1] Y=
E3A g AEFE gAyvuxfFERe AL O
7ol wfg 7] wiEe] Yn=RFAsTt o
FEF =2 FHBE7|d = o7 o g
= e R e T K R 744
o] y¥k& VGCF (Vapor Grown Carbon Fiber)e] tf
g A7 gol AP E Ak ey o] '@A

) 5%

E)
T

TERVALTY AANY
7 2o 8ha %2} 3 8t
Ze7)shg 7] A5

daad FFFFARR

AT AE S

* D

125

A 4m] (aspect
frelstel g, d7ka
A =747}

ol 187

ratio)7} 7] w0l
A 5EA A &
s, SulE AL-83HH
Holgte FH=E Ut [21.

d7tiaA E§HA

B =
ST

7]
2E Azxsle A8 714 4E
= E 2823 (melt-mixing)d § <t
(extrusion)3}o] E3AH =

A

9

(o]
Ui

REE Yo 4%
WML Fig. 13} 7o)

Fe AL ¥

2 oy o

9%
Az

j=
L



£ o

ox
S ('ﬁ. OJO.IL' °->l: ;2- fdg O‘;ﬂ

Jo

.
Na

= oft _SL o

Fig. 1 Schematic of extruder
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Fig. 4 SEM micrographs of CNF 50 % wt/PP
composites: (a), (b) cross-sectional surfaces of the rod
type material; (c) surface of test specimen in the
longitudinal direction.

Fig. 5 Failure pattern after tests.
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Fig. 6 Relative longitudinal and transverse tensile
properties of CNF/PP composites as a function of fiber
weight content: (a) tensile modulus; (b) tensile strength.
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Fig. 7 Relative longitudinal and transverse flexural
properties of CNF/PP composites as a function of fiber
content: (a) flexural modulus; (b) flexural strength.
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Fig. 8 Relative shear properties of CNF/PP composites
as a function of fiber content.
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