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The aim of this research is to investigate the characteristics and mechanical properties of Nb205 doped
zirconia. Samples of partially stabilized-zirconia (3Y-TZP) with Nb205 in amounts of 0.15-1.5 mol.% were
prepared by sol—gel technique and sintered by non-conventional microwave process.

The powders of each composition were cold isostatic pressed and then sintered at 1200 °C by microwave and
1300 and 1400 2C by conventional sintering. The phase constitution and microstructures of the as-sintered
ceramic composites were characterized by using an X-ray diffractometer and a scanning electron microscope
respectively.

The mechanical properties of the ceramic composites were evaluated through Vickers hardness, Young
modulus and fracture toughness tests. It was found that increasing the Nb205 concentration had a strong
effect on the densification behavior, microstructure and mechanical properties of the composites.

The Vickers hardness of ZrO2 doped ceramics obtained by microwave sintering increases with the increase in
the Nb205 content due to the formation of Nb2Zr2017 phase and the higher densification of the bodies. The
maximum Vickers hardness of Zr02/0.25 mol.% Nb205 bodies fabricated by microwave sintering (15.8 GPa)
was 20% higher than that of pure ZrO2 (13.2 GPa).

This work has been supported by the Spanish Ministry of Economy and Competitiveness MINECO by
MAT2015-67586-C3-R project and Juan de la Cierva-Incorporacion contract (1JCI-2014-19839), and the
Generalitat Valenciana by the Santiago Grisolia scholarship (GRISOLIA/2013/035) and PROMETEO/2016/040
project.
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INTRODUCTION

Statistics provided by the American Association of Oral and Maxillofacial Surgeons show that 69% of adults ages 35 to 44 have lost at least
one permanent tooth to an accident, gum disease, a failed root canal or tooth decay. Furthermore, by age 74, 26% of adults have lost all ot
their permanent teeth [1]. Most of these patients benefit greatly from dental implants and the use of biomaterials is becoming increasingly
necessary. Therefore, it is required to study the wide possibilities of advanced ceramic materials for dental applications, since they are more
resistant to corrosion and wear than metallic materials.

The convencional method for ceramic sintering require a energy-intensive process at high temperatures (>1200°C), leading to large energy and
production costs. An atractive and novel alternative to the convencional sintering is the microwave technology, with which dense ceramics
can be obtained in less time and lower temperature, thus reducing expenses and environmental impact [2].

OBJECTIVES RESULTS

The aim of this research is to investigate the After sintering, the results obtained for density and mechanical properties are shown in the
characteristics and mechanical properties of | | following table.

Nb2O5 doped zirconia composites. Samples

of partially stabilized-zirconia doped with Table of mechanical properties of sintered material by MW at 1200°C/10min and

Nb>Os in amounts of 0,5 and 1 %mol were CS 1400°C/120 min

prepared by sol—gel technique.
Relative | Hardness Young Fracture

Composite density Hv Modulus | toughness
tA (GPa) (GPa) (MPa-m?)

Sintering

Moreover, the samples are sintered us-
Method

ing both the conventional sintering (CS)
and microwave technology (MW), a non-
convencional method, in order to analyze Y-12P 99,2 14,2 253 4,04

' ' ' Y-TZP + (0,59 |
’Fhe mgchamcal properties and check if there T Nboé) %Mo 98 4 119 199 487
is an improvement, and at the same time 2Y5
to reduce production costs and processing Y-TZP + 1%mol 98,2 10,4 195 5 33
times [3]. Nb20s
Y-TZP 98,7 13,3 267 4,34
Y-TZP + 0,5%mol
CS NbsOs 98,6 12,5 252 4,79
Y-TZP + 1%mol
NbsOx 98,3 10,8 222 5,87
Zirconia dental Microwave
implant technology Micrographs of the facture surface (FESEM)
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