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3D printing of shape-controllable alumina ceramics by
using optimized slurry and sintering process
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Abstract: In this work, the relationship between solid content and viscosity for light curing slurry was
studied. The preparation and printing of high solid content slurry (45 vol%) were realized by regulating
rheological properties of the dispersant. It is found that the processes of degreasing and sintering are key
factors to determine the molding of alumina ceramics. Incomplete degreasing will lead to defects such as
pores and cracks, which directly affect the quality of ceramics. Thus, the degreasing curve was adjusted
according to the type of organic matter in the prepared alumina ceramic slurry. In addition, the two-step
degreasing methods of pyrolysis in vacuum and carbon removal in air can fully remove the organic mat-
ter, which is not easy to produce pores. Finally, the alumina ceramic material with the dense structure
was obtained. In all, the effects of dispersant type, concentration and alumina solid content on slurry
viscosity were systematically analyzed and the degreasing process was optimized. We hope our work can
provide an experimental basis for the light curing molding and the performance optimization of complex
structural ceramic materals.
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canedioicacid, KH550 and KOS110 (3 wt%)
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(a) Heating curve of direct degreasing in air; (b) Two-step degreasing curve of degreasing in vacuum followed by

carbon removal in air; (¢) Sintering curve of alumina ceramics at 1700 °C
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Fig. 6 Physical picture of ceramic sintered by two dif-
ferent degreasing methods
(a)Decanedioicacid + air degreasing; (b) decanedioicacid +
two-step degreasing; (c) KH550 + air degreasing;

(d) KH550+ two-step degreasing; (e) KOSI110 + air
degreasing; () KOS110+ two-step degreasing
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(a) Surface polishing microstructure of alumina
ceramics sintered at 1700 “C after degreasing in
air; (b) surface polishing microstructure of alu-
mina ceramics sintered at 1700 °C after two-step

Fig. 7

degreasing
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Tab.1 The mass and density of the ceramic body before

and after sintering in two debinding methods
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