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Molding and Mechanical Properties of CFRTP with Nano-dispersed CNT/CF

Abstract

In recent years, as the demand for CFRP has increased, research has been conducted into
methods for attaching carbon nanotubes to the surface of carbon fibers to create high-
performance CFRP. One of the technologies that can realize CN'T/CF is nano-dispersed CNT
composite technology. It is a technology that allows dispersed CNT's to be uniformly attached
to the surface of carbon fibers through self-aggregation. Among CFRPs, CFRTP, which uses
thermoplastic resins, is attracting attention for its productivity, secondary processability, and
recyclability. CFRTP, a type of CFRP that uses thermoplastic resin as the matrix, has attracted
attention due to its productivity, secondary processability, and recyclability. Methods for
molding pipes used as structural members using CFRTP include pultrusion and heated
braiding/tape-wrapping molding. Both are molding methods that enable continuous molding
with braids as reinforcement forms. First, this study investigated the effect of nano-dispersed
CNT/CF using UD composites on the fiber/resin interface properties of CFRTP. In addition,
to improve the performance of CFRTP pipes, nano-dispersed CNT/CF was applied to
CFRTP pipes, and CFRTP pipes were fabricated by pultrusion and heated braiding/tape-
wrapping molding. The effects of nano-dispersed CNT/CF on the formability and mechanical
properties of CFRTP pipes with braided structures were investigated using CFRTP pipes
molded by two different molding methods. The results showed that the effect of nano-
dispersed CNT/CF on the fiber/resin interfacial properties in unidirectional CFRTP differs
depending on the stress direction. It was also suggested that the effect of the improved
interfacial properties between fiber bundles on the mechanical properties of CFRTP pipes
with braided structures depends on the shape of the fiber bundles caused by the molding

method.
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