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Abstract : A method combining continuous fiber additive manufacturing process and topology optimization configuration
design was proposed to meet the requirements of lightweight and improving mechanical performance for quadcopter unmanned
aerial vehicles. Firstly, based on the preparation process of composite wire materials, continuous carbon fibers were used as reinforc-
ing materials and nylon materials filled with chopped carbon fibers were used as the matrix material, the composite samples were
prepared by fused deposition modeling. The effects of molding direction, fiber distribution area, and molding path on the mechanical
properties of the samples were studied. It is found that the optimal process parameters for continuous carbon fiber composite materi-
als are flat printing, evenly spaced distribution of fiber layer, and 0° molding path. Secondly, topology optimization technology was
used to redesign the quadcopter unmanned aerial vehicle with the weakest load-bearing capacity, and the mass of the optimized
model decreased by 48% compared to before. Combined with the optimal process parameters, quadcopter unmanned aerial vehicle
samples with different continuous fiber volume fractions were prepared for compression performance testing. The results show that
when the continuous fiber volume fraction is 35%,the mechanical properties of the samples can be improved at a lower cost.

Keywords : continuous fiber ; additive manufacturing ; technical principle ; topology optimization ; quadcopter unmanned

aerial vehicle
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