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Forming Process of Porous Ceramics Based 3D Printing
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Abstract ; Aiming at the difficulty in forming complex structure porous ceramics by traditional methods, and the high cost
and the long cycle of the mold production, a forming process of porous ceramics based on 3D printing mould combined
with gelcasting was studied. On the basis of high-precision and regular shaped resin mold, alumina ceramic slurry with
low viscosity and high solid content was optimized to realize the near-net shaped forming of porous ceramic parts with
complex structure with the help of vacuum-pressure infiltration process. To solve the filling problem of ceramic slurry in
complex structure, the influence of pH value of slurry, dosage of dispersant and degree of vacuum-pressure on ceramic
forming process were studied and the indexes of porosity and strength of the billet were tested. The results show that
alumina ceramics with volume fraction of 52% were prepared under pH value of 9, dispersant mass fraction of 0. 4%
and vacuum pressure for 90 minutes, with porosity was 51. 5% and the compressive strength was 40. 1 MPa. The
ceramic material prepared by this process has a complete structure and a smooth surface, which can be used as a process
to prepare porous ceramic parts with complex structure.
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Figure 4 Relationship between sedimentation

rate and dispersant mass fraction
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Figure 6 Vacuum-pressure process
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