Author’s Accepted Manuscript
CERAMICS

Study on surface quality, precision and mechanical INTRNIL%NAL

properties of 3D printed ZrO, ceramic components

by laser scanning stereolithography

Hongyu Xing, Bin Zou, Shasha Li, Xiangsong Fu

www.elsevier.convlocate/ceri

PII: S0272-8842(17)31924-7
DOI: http://dx.doi.org/10.1016/j.ceramint.2017.09.007
Reference: CERI16178

To appear in:  Ceramics International

Received date: 20 August 2017
Revised date: 30 August 2017
Accepted date: 1 September 2017

Cite this article as: Hongyu Xing, Bin Zou, Shasha Li and Xiangsong Fu, Study
on surface quality, precision and mechanical properties of 3D printed ZrO,

ceramic components by laser scanning = stereolithography, Ceramics
International, http://dx.doi.org/10.1016/j.ceramint.2017.09.007

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.


http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.09.007
http://dx.doi.org/10.1016/j.ceramint.2017.09.007

Study on surface quality, precision and mechanical properties of 3D printed

ZrO, ceramic components by laser scanning stereolithography

Hongyu Xing" % Bin Zou® ?* Shasha Li® Xiangsong Fu®?

! Centre for Advanced Jet Engineering Technologies (CaJET), School of Mechanical Engineering,
Shandong University, Jinan 250061, PR China
2 Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Shandong University, Ministry
of Education, PR China

¥ Shandong Special Equipment Inspection Institute, Jinan 250013, PR China

Abstract: Zirconia (ZrO;) ceramic bars with three different printing sizes were fabricated by a
stereolithographic (SLA) 3D-printing process and subsequent sintering. An anisotropic character
of the ceramics surface quality was observed. The surface roughness of the horizontal surface was
below 0.41 um, whereas it reached 1.07 um along the fabrication direction on the vertical surface.
The warpage and flatness were utilized to measure the dimensional accuracy of the 3D printed
ZrO,. Furthermore, it was evaluated that the warpage and flatness were below 40 um and 27 um,
respectively, even if the printed size of ceramic bar reached 3mmx4mmx80mm. In addition, the
flexural strength, the fracture toughness, the hardness and the density of ZrO, ceramics can reach
to 1154 + 182 MPa, 6.37 + 0.25 MPa-m*?, 13.90 + 0.62 GPa and up to 99.3%, respectively.
Moreover, the effects of scanning paths and printing size on properties of the sintered ZrO,
samples were analyzed. The anisotropic character of surface quality was related to the various
scanning paths. The warpage and flatness of 3D printed ZrO, bars were apparently affected by
the various printed sizes. Also, the effects of special microstructure on the mechanical properties
of sintered ZrO, samples were investigated.
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