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Design and Simulation Analysis of 3D Printing Screw for Polylactic Acid
Li Chaofan', Bai Haiging" *, Yang Sirui', Ren Li', Jia Shikui*’

(1. College of Mechanical Engineering, Shaanxi University of Technology, Hanzhong 723000, China ; 2. Shaanxi Key Laboratory of Industrial
Automation, Hanzhong 723000, China ; 3. College of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract : Aiming at the defects and limitations of fused deposition modeling (FDM) 3D printer in the modeling process, such
as uneven material melting extrusion and single printing material selection, a new type of variable pitch screw for desktop 3D printer
was designed. The extrusion principle of screw was expounded, and the physical state changes in the process of material extrusion
under the action of screw were analyzed, and the material needed for processing screw was selected based on the working environ-
ment of screw. Solid Works software was used to build a three-dimensional model of the screw and Gambit software was used to grid
the screw and fluid field. Polylactic acid (PLA) was taken as the research object and Polyflow was combined to carry out fluid numer-
ical simulation experiments of screw with different pitch. Through the analysis of pressure, speed and shear rate, it is showed that the
maximum pressure and speed of variable pitch screw are improved to a certain extent compared with equal pitch screw, compared
with 10 mm equal pitch screw, the maximum pressure is increased by 1.4%. The good pressure building capacity of variable pitch
screw is conducive to improve the melt extrusion of PLA materials and improve the molding effect of products. The analysis results
lay a theoretical foundation for the subsequent prototype experimental research.

Keywords : 3D printing ; fused deposition modeling (FDM) ; screw extrusion ; Polyflow ; flow field simulation
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