
Author’s Accepted Manuscript

Fabrication of dense zirconia-toughened alumina
ceramics through a stereolithography-based additive
manufacturing

Haidong Wu, Wei Liu, Rongxuan He, Ziwei Wu,
Qiangguo Jiang, Xuan Song, Yong Chen, Lixia
Cheng, Shanghua Wu

PII: S0272-8842(16)31776-X
DOI: http://dx.doi.org/10.1016/j.ceramint.2016.10.027
Reference: CERI13906

To appear in: Ceramics International

Received date: 17 September 2016
Revised date: 3 October 2016
Accepted date: 4 October 2016

Cite this article as: Haidong Wu, Wei Liu, Rongxuan He, Ziwei Wu, Qiangguo
Jiang, Xuan Song, Yong Chen, Lixia Cheng and Shanghua Wu, Fabrication of
dense zirconia-toughened alumina ceramics through a stereolithography-based
additive manufacturing, Ceramics International,
http://dx.doi.org/10.1016/j.ceramint.2016.10.027

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ceri

http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2016.10.027
http://dx.doi.org/10.1016/j.ceramint.2016.10.027


 

1 
 

Fabrication of dense zirconia-toughened alumina ceramics through a 

stereolithography-based additive manufacturing 

Haidong Wu
11

, Wei Liu
1*1

, Rongxuan He
1
, Ziwei Wu

1
, Qiangguo Jiang

1
, Xuan Song

2
, 

Yong Chen
2
, Lixia Cheng

1
, Shanghua Wu

1*
 

1
School of Electromechanical Engineering, Guangdong University of 

Technology, Guangzhou 510006, Guangdong, China 

2
Epstein Department of Industrial and Systems Engineering, University of 

Southern California, Los Angeles, CA, USA 

317127238@qq.com 

swu@gdut.edu.cn 

*
Corresponding authors. 

 

Abstract 

We report a novel approach to fabricate dense zirconia-toughened alumina (ZTA) 

ceramics with excellent properties via an additive manufacturing process based on 

stereolithography. The XRD patterns show the ZTA sample consists of α-Al2O3 and 

t-ZrO2 with the dominance of α-Al2O3. The zirconia grain with the average size of 

0.35μm is small enough to trigger the toughening behavior of zirconia in the ZTA. 

The prepared ceramics showed a density, Vickers hardness, bending strength, and 

fracture toughness of 4.26 g/cm
3
, 17.76 GPa, 530.25 MPa, and 5.72 MPa·m

1/2
, 

respectively. These properties are comparable to those for ceramics obtained through 

conventional ceramic processing. 
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