Author’s Accepted Manuscript

Bond strength enhancement of zirconia-porcelain
interfaces via Nd:Y AG laser surface structuring

Bruno Henriques, Douglas Fabris, Julio C.M.
Souza, Filipe S. Silva, Oscar Carvalho, Marcio C.
Fredel, Joana Mesquita-Guimaraes

PIIL: S1751-6161(18)30232-7
DOI: https://doi.org/10.1016/j.jmbbm.2018.02.031
Reference: JMBBM2708

To appear in:  Journal of the Mechanical Behavior of Biomedical Materials

Received date: 6 December 2017
Revised date: 22 February 2018
Accepted date: 26 February 2018

Cite this article as: Bruno Henriques, Douglas Fabris, Julio C.M. Souza, Filipe S.
Silva, Oscar Carvalho, Marcio C. Fredel and Joana Mesquita-Guimardes, Bond
strength enhancement of zirconia-porcelain interfaces via Nd:YAG laser surface
structuring, Journal of the Mechanical Behavior of Biomedical Materials,
https://doi.org/10.1016/j.jmbbm.2018.02.031

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/jmbbm
https://doi.org/10.1016/j.jmbbm.2018.02.031
https://doi.org/10.1016/j.jmbbm.2018.02.031

Bond strength enhancement of zirconia-porcelain interfaces via Nd:YAG

laser surface structuring

Bruno Henriques****,Douglas Fabris?, Jilio C.M. Souza”®, Filipe S. Silva®, Oscar

Carvalho®, Marcio C. Fredel?, Joana Mesquita-Guimaraes”

Ceramic and Composite Materials Research Group (CERMAT), Federal University of Santa Catarina
(UFSC), Campus Trindade, Floriandpolis/SC, Brazil

®CMEMS-UMinho, University of Minho, Campus de Azurém, 4800-058 Guimaraes, Portugal

°School of Dentistry (DODT), Postgraduate Program in Dentistry (PPGO), Federal University of Santa
Catarina, Campus Trindade, 88040-900, Florianépolis/SC, Brazil

*Corresponding author at: Tel.: +351 253 510220; fax: +351 253 516007.

brunohenriques@dem.uminho.pt (B. Henriques)

Abstract

Objectives:

The aim of this study was to evaluate the effect of laser surface structuring on the bond
strength of feldspar-based porcelain to zirconia, as compared to conventional
sandblasting treatment.

Materials and methods:

Thirty cylindrical zirconia substrates, previously sintered, were divided in three groups
according to the type of surface conditioning: 1) sandblasting with 50um Al,O3; 2) laser
structuring (425 pm holes); and 3) laser structuring (@50 um holes). Porcelain was
injected onto the zirconia substrates. X-ray diffractometry (XRD) was used to evaluate
the influence of the laser treatment on zirconia crystallographic phases. Shear bond
strength test was performed. Micrographs using SEM were used to evaluate the zirconia
surface after each surface treatment and to evaluate the fracture surface after the shear

test.
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