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Design and Simulation of Twin Screw.based-on screw Extrusion-3D Printing Equipment
Qin Wang', BaiHaiging™?, Jia Shikui® *,"Ren-Li*,”An Yiwei', Bao Jun'
(1. College of Mechanical Engineering, Shaanxi University of Technology, Hanzhong 723001, China ;
2.-Shaanxi‘Key Laboratory of Industrial Automation, Hanzhong 723001, China ;
3. College of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract : Aiming at the problems of limited selection of consumables, insufficient extrusion force of nozzle and easy blockage
of fused deposition modeling (FDM): 3D printing equipment, based on the existing 3D printing technology and screw extrusion
technology, a twin-screw structure suitable for desktop 3D printing equipment was designed, which realized the miniaturization and
convenient optimization from industrial level to desktop level. By analyzing its working mechanism, the basic structural parameters
of the core component screw in the extrusion system were determined, and a three-dimensional solid model was established. The
distribution law of stress and deformation of screw structure after loading were studied by using the method of finite element analysis.
The results show that under the working load, the maximum deformation of the new screw appears at the head of the screw, and only
0.031 mm, which meets the requirements of the clearance range of the screw ribs and the rigidity of the screw ; the root of the screw
is subject to a large torque, and the maximum stress intensity and shear stress appear at the initial outer end face of the screw. The
results are consistent with the strength check results based on theoretical calculation, which shows that the screw can work normally,
and further shows that the new screw structure design is reasonable, so as to provide a theoretical basis for further research on hot
fluid melt extrusion.

Keywords : 3D printing and forming equipment ; structural design ; strength check ; static analysis ; stress distribution
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