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Abstract

Zirconia is an oxide ceramic material with special crystal structure transition characteristics which attracted the attention of researchers due to

its excellent properties like high toughness, corrosion resistance, biocompatibility, thermal and chemical stability and ionic conductivity.

Nowadays it is used as a material for body-implants, dental crowns, stamping dies and several micro components. To fabricate zirconia

ceramics for the above mentioned applications, various ceramic processing and forming technologies have been adopted. In order to remove

the limitations that occur in the case of traditional manufacturing, the additive manufacturing techniques have been studied.

The main goal of this review is to provide a comprehensive survey of the existing research and to present a detailed description of the

extrusion-based AM technique. The applications of zirconia-based ceramics obtained by additive methods, especially by extrusion, have also

been researched and are presented in this review.

Additive Manufacturing Techniques of Zirconia-based Ceramics

Applications of zirconia-based ceramics fabricated by AM techniques

Conclusions

EmergeMAT

Aerospace 

applications
Dental crowns

Implants
Scaffolds Sensors Stamping dies

Micro-components

References

1. X. Zhang, X. Wu, J. Shi, Additive manufacturing of 

zirconia ceramics: a state-of-the-art review, 

J.Mater.Res.Technol. 2020; 9(4):9029–9048.

2. T. Yu, Z. Zhang, Q. Liu, R. Kuliiev, N. Orlovskaya, 

D. Wu, Extrusion-based additive manufacturing of 

yttria-partially-stabilized zirconia ceramics, Ceramics 

International 46 (2020) 5020–5027.

A brief review of the literature on additive manufacturing of zirconia-based

ceramics was performed. Based on this, it was concluded that additive

manufacturing methods such as SLS, SLA, extrusion, inkjet printing and

3DGP lead to the improvement of zirconia ceramic properties.Each AM

method has its own advantages and disadvantages for the zirconia ceramic

fabrication. A challenge for the future would be to find a combination of AM

methods that would eliminate the disadvantages of each one.

3DGP = 3D Gel Printing

Extrusion

SLA = Stereolitography

SLS = Selective Laser Sintering
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