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Improvement of Mechanical Properties of Polyamide-Nylon 6 by
Addition of Nanomaterials

Seung Jun Yeo™**, Ji Hoon Kim**%, Man Tae Kim™'

ABSTRACT: Research has been conducted to address the limitations of thermosetting resins, particularly their non-
recyclability, and to improve their mechanical properties by reinforcing thermoplastic resins with nanomaterials. In
this study, polyamide-nylon 6 (PA6), a thermoplastic resin, was reinforced with short carbon nanotubes (S-CNT) with
low aspect ratios and a fused mixture of carbon nanotubes and graphene (Fused-Carbon Nano materials, FCN).
Additionally, the effect of silane surface treatment of the nanomaterials on mechanical properties was investigated. The
tensile properties were evaluated based on different filler loadings (0.05 wt%, 0.1 wt%, and 0.2 wt%). The tensile test
results indicated that both S-CNT and FCN exhibited the best performance at 0.1 wt% loading, with approximately a
50-60% improvement in tensile strength for surface-treated samples. This improvement is attributed to enhanced
dispersion and interfacial bonding between the matrix and the nanomaterials, as confirmed by functional group
analysis using FT-IR and fracture surface analysis using field-emission scanning electron microscopy (FE-SEM). In
conclusion, FCN was found to be more suitable than S-CNT as a reinforcement for polyamide-nylon 6 resin, and the
study identified the optimal filler content and the effects of surface treatment on mechanical properties.
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Fig. 1. PA6-based Nanocomposites manufacturing process
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Fig. 2. Tensile test specimens with 0.1 wt% surface-treated S-
CNT and FCN: (a) S-CNT composite (b) FCN composite
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