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Fig.4 Schematic diagram of bonding neck
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Fig. 6 Schematic diagram of the cylindrical channel inside
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Surface quality of fused filament fabrication products built with

vibration of different waveforms

JIANG Shi-jie', HU Ke', ZHAN Ming®, ZHAO Chun-yu'
(1.School of Mechanical Engineering &. Automation, Northeastern University, Shenyang 110819, China;

2.School of Information Science &. Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Fused filament fabrication (FFF) is currently one of the most widely additive manufacturing technologies, which is capa-

ble of manufacturing solid models of almost any geometric shape. However, the layer-by-layer manufacturing process has obvious

limitations on the surface quality of FFF products. Therefore, a method to improve the surface quality of FFF products by using

different waveforms vibration is proposed. The modification of vibrating FFF equipment is completed, and the products are pre-

pared by different forms of vibration (sine wave, square wave and triangular wave ). The experimental study on the surface rough-

ness of FFF products is completed by using the laser microscope, and the influence of different waveforms vibration on the surface

roughness is determined. Then, based on the bonding neck forming process, a theoretical model of surface roughness of FFF prod-

ucts processed by different waveforms vibration is established. The correctness of the model is verified by comparing and analyzing

the theory and experimental results, and the mechanism of using different vibration waveforms to improve the surface quality of

FFF

products is clarified.

Key words: fused filament fabrication; vibration waveform ;surface roughness;theoretical model
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