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Evaluation of Gelation Characteristics with The Variation of Additive
Contents in The Alumina Slurry for Gel Casting Process
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Abstract

Recently, the use of high-tech ceramic parts in functional electronic parts, automobile parts and semiconductor equipment
parts is increasing. These ceramics materials are required to have high reproducibility, reliability, large size and complex
shapes. The researchers initiated the work to develop a new shaping method called gel casting, which allows high
performance ceramic materials with a complex shape to be produced. The manufacturing process parameters of gel casting
include uniform mixing of the initiator, bubble removal, and slip injection.

In this study, we analyzed the dispersion and gelation characteristics according to the change in the additive content of the
alumina slurry in the gel casting process. The alumina slurry for gel casting was prepared by mixing a solvent, a monomer
and a dispersant through a ball mill. Alumina powder and a gelation initiator were added to the mixed solution, and ball
milling was performed for 24 hours. A viscosity of 6,435 cps and a stable zeta potential value were obtained under the
conditions of alumina powder content of 55 vol% and dispersant 2.0 wt%. After curing for 12 hours by adding aps 0.1wt%,
TEMED 0.2wt%, and Monomer 3, 5wt%, it was possible to separate from the molding cup, confirming that the gelation was

completed.

Keywords: Gel casting, Alumina powder, Slurry, Zeta potential, Viscosity
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Table. 1 Gelation time according to the amount of
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No ALO; AM  MBAM APS TEMED  Gelation time
(® (® (® (4] (@ (min)
1 1000 10 2 0.5 0.1 300
2 1000 30 6 0.5 0.1 180
3 1000 50 10 1 0.2 45
4 1000 40 8 1 0.2 60
5 1000 40 8 0.5 0.1 90
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