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Design and Simulation of a Six-Degree-of-Freedom FDM 3D Printing System for PEEK/CF Molding
Xia Zhenbao', Zhang Pengfei',Li Junru',Li Xinlin', Zhang Chuanwei', He Tian', Wang Xiao
(1. College of Mechanical and Electrical Engineering, Qingdao University,Qingdao 266071, China;
2. School of Mathematics and Statistics, Qingdao University, Qingdao 266071, China)

Abstract : A six-degree-of-freedom fused deposition composite 3D printer was designed based on the concept of laser-assisted
heated screw extrusion aimed to the problems of high melting point, high viscosity, low thermal penetration and step effect in the
printing process in carbon fiber reinforced polyetheretherketone composites. The working principle and structural design of the new
3D printer were clarified, and the strength calibration and static stress analysis of the core design structure of the progressive screw
were carried out to check its reliability under actual working conditions. The simulation results indicate that the maximum values of
the equivalent force and deformation of the progressive screw during the printing process are 215 MPa and 0.055 mm respectively,
meeting the strength and stiffness requirements. The 3D printer can be applied to the composite printing of many other high-perfor-
mance thermoplastic materials with a wide range of applications.

Keywords: polyetheretherketone/carbon fiber ; sixdegrees of freedom ; 3D printing ; laser-assisted heating ; screw extrusion
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