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Effect of Adding Graphene/Carbon Nanotubes (FCN) on the
Mechanical Properties of Polyamide-Nylon 6
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{Abstract)

Research on enhancing the mechanical strength, lightweight properties, electrical
conductivity, and thermal conductivity of composite materials by incorporating
nano-materials is actively underway. Thermoplastic resins can change their form under
heat, making them highly processable and recyclable. In this study, Polyamide-Nylon 6
(PAG), a thermoplastic resin, was utilized, and as reinforcing agents, fused carbon
nano-materials (FCN) formed by structurally combining Carbon Nanotube(CNT) and
Graphene were employed. Nano-materials often face challenges related to cohesion
and dispersion. To address this issue, Silane functional groups were introduced to
enhance the dispersion of FCN in PA6. The manufacturing conditions for the
composite materials involved determining the use of a dispersant and varying FCN
content at 0.05 wt%, 0.1 wt%, and 0.2 wt%. Tensile strength measurements were
conducted, and FE-SEM analysis was performed on fracture surfaces. As a result of the
tensile strength test, it was confirmed that compared to pure PA6, the strength of the
polymer composite with a content of 0.05 wt% was improved by about 60%, for 0.1
wit%, about 65%, and for 0.2 wt%, the strength was improved by 50%. Also, when
compared according to the content of FCN, the best strength value was shown when
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0.1 wt% was added. The elastic modulus also showed an improvement of about 15%

in the case of surface treatment compared to the case without surface treatment, and

an improvement of about 70% compared to pure PA6. Through FE-SEM, it was

confirmed that the matrix material and silane-modified nanomaterial improved the
dispersibility and bonding strength of the interface, helping to support the load evenly

and enabling effective stress transfer.
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