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Experimental Study on the Mechanical Properties of ABS Nanocomposite Parts
Reinforced with CNTs and GO Produced by FDM and FGF 3D Printing Methods

S. M. Mahealdeen Shekhan Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
M. Mahboubkhah Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
R. Najjar Department of Chemistry, University of Tabriz, Tabriz, Iran

Abstract

Additive manufacturing, particularly extrusion-based methods such as FDM and FGF, has attracted significant attention. However,
the poor mechanical properties of polymers like ABS limit their application. In this study, the effect of adding functionalized multi-
walled carbon nanotubes and graphene oxide nanoplatelets on the mechanical properties of ABS-based composites was investigated.
Nanocomposites with different weight percentages, including three compositions of 0.15%G0+0.15%CNT, 0.2%GO0+0.1%CNT,
and 0.1%GO+0.2%CNT, were prepared using a chemical mixing method. Standard specimens for tensile, three-point bending, and
1zod impact tests were printed using both FDM and FGF methods. The balanced hybrid of 0.15%G0+0.15%CNT improved tensile
strength (38%) and flexural modulus (42%) compared to neat ABS. Compositions with unbalanced ratios exhibited weaker
performance due to agglomeration or entanglement of particles. Despite eliminating filament preparation, FGF exhibited comparable
properties to FDM (<15% difference in strength) and proved more economical. FESEM images confirmed uniform nanoparticle
dispersion, crack bridging (CNT), and crack deflection (GO), justifying simultaneous strength and toughness improvement in the
balanced hybrid.

Keywords: Additive manufacturing, ABS, Carbon nanotubes, Graphene oxide, FDM, FGF, Mechanical properties.
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