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Die Swell of ABS by Fused Deposition Modeling
Wang Zongxing, Zhang Pengfei, Li Junru, He Tian, Cheng Lianjun
(Qingdao University; Qingdao 266071, China)

Abstract : The effects of nozzle temperature and filling speed on die swell of ABS filament by fused deposition modeling were

studied by finite element analysis and experiment. In.the experiment, different nozzle temperatures and filling speeds were selected

to extrude ABS filaments, and the diameter of the-extruded.filaments was accurately measured by an optical microscope. A linear

regression model was established based on the experimental data to study the relationship between the swelling phenomenon and

related parameters. The material model of melt ABS was established by power law model, and the extrusion process was simulated

by finite element method. The experimental results and simulation results were verified. The results show that nozzle temperature and

filling speed are the significant factors affecting the swell phenomenon. With the increase of nozzle temperature and the decrease of

filling speed, the die swell ratio of ABS filament decreases. There is a strong linear relationship between the selection of specific pa-

rameters and the swell ratio. Compared with the filling speed, the influence of nozzle temperature on the swell phenomenon is more

significant.

Keywords : fused deposition modeling ; die swell ; ABS ; finite element analysis ; 3D printing
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