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Preparation and Performance of Zirconia Ceramic Slurry Based on 3D Printing Process of
Micro-flow Extrusion Forming
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2. School of mechanical engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: A preparation method to improve the dispersion of zirconia particles in the slurry and the strength of the ceramic body
was proposed. The physicochemical properties of the slurry were analyzed. The ceramic slurry was extruded via micro-flow
extrusion forming, and the mechanical properties of the printed body were analyzed. The results show that the size of zirconia
particle reaches a minimum value and the zeta potential is maximum after ball milling at 600 r/min for 12 h. The slurry with
5%—6% sodium polyacrylate has the lowest viscosity at pH 8.5. Zirconia slurry prepared under the optimized conditions (i.e.,
grinding parameters and dispersant content) is smooth in the extrusion process and meets the requirements of micro-flow extrusion.
The surface roughness and mechanical properties of sintered printed blank are satisfactory, thus meeting the mechanical

performance requirements of denture.
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Table 1 Printing parameters for micro-flow extrusion
forming
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Fig. 1 Diagram of micro-flow extrusion forming for building

zirconia body and indent and cracks
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Fig. 2 Zeta potential and average particle size at different durations and speed of ball milling
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Fig. 6 Micro-graphs of the fracture surface of the body obtained
from different content of sodium polyacrylate
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Table 2 Mechanical properties of the body after sintering
and other processes
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