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Design of Key Components for Tubular Forming 3D Printers Based on FDM
Jiang Cao
Sichuan Vocational University of Architecture

[Abstract] In response to the rapid prototyping requirements for tubular parts in the petroleum and natural gas
industries, as well as the problems such as low dimensional accuracy, slow printing speed, and excessive material
waste caused by traditional fused deposition modeling (FDM) 3D printers when printing such parts, this paper
proposes and designs a dedicated mechanical structure for tubular part 3D printing. Firstly, an extruder with
integrated anti—blockage and efficient heat dissipation functions was designed. The built—in Teflon hose in the
throat solved the problems of melt material backflow and nozzle blockage. The nozzle diameter was 0.4mm,
suitable for 1.75mm PLA filament. Secondly, an innovative design of a rotating shaft heat bed was implemented
to replace the traditional flat heat bed. This system consists of a three—jaw chuck, a transition plate, and a
reduction device, driven by a 57 stepper motor and a synchronous belt wheel (with a transmission ratio of 6:1),
enabling direct and efficient printing of rotating body parts. Thirdly, a double—axis linear transmission system
based on ball screws was constructed. The Z—axis and Y—axis respectively adopted FSL40 series modules and
custom linear guides, with a travel of 200mm and 250mm, and a positioning accuracy of £0.05mm, ensuring the
precise three—dimensional positioning of the nozzle on the rotating shaft. Finally, a whole machine frame was
built using 3030 aluminum profiles. The mechanical structure designed in this study can eftectively improve the
printing efficiency and surface quality of tubular parts, reduce material waste, and provide a feasible technical
solution for the development of special FDM 3D printing equipment.
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