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ABSTRACT

This research aims to provide a high modulus composite fibers. This research
has created a home-made melt spinning apparatus for producing composite fibers.
Polypropylene composite fibers were reinforced with 2 types of multiwalled carbon
nanotubes (MWCNTs), the first type is MWCNTSs from Shenzhen Nanotech Port Co.,
Ltd. (NTP), China and the second type is MWCNTs from Research Laboratory for
Excellence in Nano and Smart Materials, Chiang Mai University (CMU), Thailand.
The polypropylene and PP/MWCNTs (NTP) composite fibers with 0.5, 1.0, 1.5 and
2.0 wt% of MWCNTs were prepared using 2-propanol as dispersing agent in
ultrasonic bath. The fibers were spun at 195 °C on a home-made melt spinning
apparatus and stretched at 80 °C by using a off-line stretching at a draw ratio of 5. By

comparison to the properties of neat polypropylene fiber, the modulus of composite
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fibers increased by 29, 51, 58 and 62 %, when 0.1, 1.0, 1.5, and 2.0 wt% of MWCNTs
(NTP) were used and the tensile strength of fiber increased by 2, 8, 9 and 22% ,
respectively. However, the melting temperature of fibers did not change with the
addition of MWCNTs. The agglomerations of MWCNTs were observed in the
PP/MWCNTs composite fibers at all contents of MWCNTs.

The polypropylene and PP/MWCNTs (CMU) composite fibers with 1, 2, 3, 4
and 5 wt% of MWCNTs were prepared using 2-propanol as dispersing agent in
micronizing miller. The fibers were spun at 195 °C on a home-made melt spinning
apparatus, and stretched at130 °C by using a on-line stretching at a draw ratio of 7.5.
By comparison to the properties of neat polypropylene fiber, the modulus of
composite fibers increased by 69, 71, 81, 90 and 84 %, when 1, 2, 3, 4 and 5 wt% of
MWCNTs (CMU) were used and the tensile strength of fiber increased by 39, 38, 45,
41 and 33% , respectively. The melting temperature did not change with addition of
MWCNTs. However, the crystallization temperature, percentage of crystallinity and
degradation temperature of fibers increased with the addition of MWCNTSs. A good
dispersion of MWCNTs in polypropylene matrix was observed.

A pilot scale spinning apparatus was utilized to achieve a larger scale fiber
production (10 kg/day). Several spinning conditions were explored on this apparatus
in order to gain a continuous production.

Polypropylene fibers and 1 wt% of MWCNTSs composite fibers were used to
enhance the fracture toughness of epoxy. The epoxy composite was prepared with 10
wt% of polypropylene fibers and the composite fibers and performed at 100 °C for 2 h

under compression. The modulus of both epoxy composites 2.38 GPa and the fracture
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toughness is 1.52 and 1.60 MPa.m"’, respectively. The process zone on the fracture

surface showed debonding between epoxy-matrix and fibers.
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