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Figure 10 Alumina parts fabricated by stereolithography
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Fig. 11 Complex ceramic part fabricated bystereolithography
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Figure 12 Ceramic part fabricated bystereolithography: (a) silicon dioxide impeller *'! ; (b) Zirconia dental
bridge *; (c) osteochondral scaffold for tissue engineering
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Figure 14 Zirconia ceramic parts fabricated by mask stereolithography
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Figure 15 Tricalcium phosphate part fabricated bymask stereolithograph: (a) appearance; (b) microstructure
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Additive Manufacturing of Ceramics

LIAN Qin, WU Xiang-Quan, TIAN Xiao-Yong, LI Di-Chen

State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University,
Xi’an 710054, China

Abstract: The brittleness and high hardness of ceramics pose a challenge for conventional
forming method to manufacturing complex shape and structure ceramics. Additive manufacturing
technology has the advantage and potential to meet the need of rapid manufacturing of customized
complex and high-performance ceramics. In this paper, the methods and research progresses of some
additive manufacturing techniques, including three-dimensional printing, direct inkjet printing,
selective laser sintering/ melting, laminated object manufacturing, extrusion freeforming,
stereolithography, are reviewed. Additive manufacturing of ceramics has applied into conventional
industrial manufacturing process and biomedical field, such as biodegradable, regenerative bio
ceramic implant. The high-performance function ceramics manufactured by additive manufacturing
also widen the range of application of engineering ceramics. The additive manufacturing technologies
of ceramics are still facing the problems of materials choosing, hard to printing large scale, high
density, and high complex ceramic parts. These problems are the main research topics in the future.
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