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Design of Composite Material Structure for Model Aircraft Wings
Youwei Zhu Haoen Chen Qian Zhang Junbo Liu
Xi'an University of Technology

[Abstract] Fused Deposition Modeling (FDM) 3D printing technology is widely used in model aircraft
manufacturing due to its flexible forming capability and low cost. However, conventional FDM™ processes
mostly rely on single—material printing, which fails to satisfy multiple comprehensive performance requirements.
In the application of model aircraft wings, polyethylene terephthalate glycol-modified (PETG)™ features
favorable toughness, yet suffers from high density, poor weather resistance and insufficient heat resistance.
Acrylonitrile—styrene—acrylate copolymer (ASA)™ boasts excellent weather resistance and thermal resistance,
whereas it is inferior in toughness, slightly low in strength and high in material cost. To address the above
contradictions, this paper proposes a composite structural design for model aircraft wings. The outer shell is
printed with ASA to take full advantage of its weather and heat resistance; the inner part is filled with PETG to
utilize its flexibility and high strength; carbon fiber rods are embedded in the structural center as reinforcing
skeletons to further enhance the overall stiftness. This composite structure achieves complementary internal and
external performance advantages. In terms of weight and cost, it realizes weight reduction compared with full
PETG printed structures and cuts down material costs in contrast with full ASA printed structures. This study
provides new ideas and references for material selection and structural optimization of FDM 3D printing in the
fabrication of model aircraft wings and other lightweight structural components.
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