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Composite materials have gained significant attention in the engineering field
due to their ability to combine the advantageous properties of two distinct materials,
enabling a wide range of applications. The properties of these materials are highly
dependent on the type of composite and the fabrication process. Among various
fabrication techniques, 3D printing offers remarkable design flexibility for composite
components. However, the printing parameters significantly influence the mechanical
properties of the printed parts, and the high cost of composite materials, particularly
reinforcing fibers, necessitates the optimization of printing settings to minimize
material consumption. This study employs the multi-objective optimization technique
and surrogate modeling approach to optimize the printing parameters for 3D-printed
composite materials, aiming to reduce experimental effort. The research is divided
into two phases. In Phase 1, the tensile strength testing, following ASTM standards for
polymer composites, determines the optimal infill density and concentric fiber ring
that maximize tensile strength and modulus of elasticity. In Phase 2, the optimized
printing parameters are integrated with finite element analysis (FEA) to design a
torsion-resistant box for thrust stand. The objective is to minimize the maximum
principal stress while minimizing carbon fiber consumption. The results of Phase 1
indicate that the optimal fiber ring number is 3-4 rings, and the infill density is 50%.
Phase 2 able to find optimum settings from both optimization process and results

analysis for the aircraft propeller thrust stand application.
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