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ABSTRACT: The application of additive manufacturing (AM) technology in the precision casting process can meet the market
demand for short cycle, personalized, diversified and flexible manufacturing of precision castings. The AM technology can fab-
ricate ceramic shell by using polymer parts instead of wax patterns for investment casting, but a more efficient method is to di-
rectly prepare investment casting ceramic shell by additive manufacturing technology. Additive manufacturing technologies that
can be used to prepare investment casting ceramic shell mainly include three-dimensional printing (3DP), selective laser sinter-
ing (SLS), stereo lithography apparatus (SLA), and slurry extrusion. The work introduced the technological principles and re-
search progress of these technologies. The 3DP process mainly researches the amount of binder and post-treatment process. The
shell prepared by 3DP process has high surface roughness and low density. The SLS process mainly researches binder, powder
particle size and printing parameters. The shell prepared by SLS process has good surface quality and high mechanical proper-
ties, and is prone to overburning defect. The SLA process mainly researches slurry preparation and photosensitive resin removal.
The shell prepared by SLA process has high theoretical accuracy and post-treatment difficulty. The slurry extrusion process
mainly researches slurry extrusion performance and equipment improvement. The shell prepared by slurry extrusion process has
high density and poor surface quality.
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Fig.1 Schematic diagram of 3DP process
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Fig.2 Example of investment casting ceramic shell prepared by 3DP process
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