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Ultrasound-assisted 3D Printing Technology for High Viscosity Materials
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Abstract : Aiming at the problems of slow extrusion and easy clogging when printing materials with high viscosity
(1«>1000 Pa - s) by pneumatic extrusion 3D printing method, an ultrasound-assisted 3D printing method for high viscosity materi-
als was proposed. Firstly, the friction reduction mechanism of ultrasound-assisted 3D printing was analyzed, and the effect of ultra-
sonic vibration on printing speed of high viscosity materials was simulated. Then, an ultrasound-assisted 3D printing platform was
designed and built, and the extrusion speed of high viscosity materials was tested. The effects of ultrasonic vibration amplitude and
nozzle diameter on the extrusion speed were studied. Finally, the printing accuracy is tested, and the overall error of the printed sam-
ple is controlled within 1%. The results show that the proposed ultrasound-assisted 3D printing method for high viscosity materials
can greatly improve the printing efficiency and ensure high printing accuracy. These phenomena have potential application value for
high efficiency and high precision 3D printing of high viscosity materials in mechanical and aerospace manufacturing, medical and
construction fields.

Keywords : high viscosity material ; supersonic vibration ; 3D printing ; pneumatic extrusion
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