Author’s Accepted Manuscript
CERAMICS

Orthorhombic-tetragonal phase transition induced INT RNIL%NAL

by Ta isovalent doping and its effect on the fatigue
characteristics of KNL-NST,, ceramics

O. Namsar, C. Uthaisar, J. Glaum, S. Pojprapai

www.elsevier.convlocate/ceri

PII: S0272-8842(17)32257-5
DOI: https://doi.org/10.1016/j.ceramint.2017.10.065
Reference: CERI16484

To appear in:  Ceramics International

Received date: 15 August 2017
Revised date: 5 October 2017
Accepted date: 11 October 2017

Cite this article as: O. Namsar, C. Uthaisar, J. Glaum and S. Pojprapai,
Orthorhombic-tetragonal phase transition induced by Ta isovalent doping and its
effect on the fatigue characteristics of KNL-NST, ceramics, Ceramics

International, https://doi.org/10.1016/j.ceramint.2017.10.065

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
https://doi.org/10.1016/j.ceramint.2017.10.065
https://doi.org/10.1016/j.ceramint.2017.10.065

Orthorhombic-tetragonal phase transition induced by Ta isovalent doping

and its effect on the fatigue characteristics of KNL-NST, ceramics

O. Namsar®, C. Uthaisar®, J. Glaum®, S. Pojprapai®*

& School of Ceramic Engineering, Institute of Engineering, Suranaree University of Technology,

111 University Avenue, Muang, Nakhon Ratchasima 30000, Thailand

® Department of Materials Science and Engineering, Norwegian University of Science and Technology,

7491, Norway

* Corresponding author. Tel.: +66 44224542

E-mail address: soodkhet@g.sut.ac.th (S. Pojprapai).

ABSTRACT

The effect of Ta addition on the bipolar fatigue characteristics of lead-free KNL-NST, ceramics
(x =0, 0.04, 0.07 and 0.11 mol%) is studied. Bipolar cycling up to 1 x 10° cycles leads to strong
degradation of the polarization in unmodified KNL-NS ceramics. This can be explained by the
development of strong domain wall pinning, leading to the build-up of high local stresses and
consequently microcracking of the material. The addition of Ta reduces the domain wall pinning
effect and improves the bipolar fatigue resistance. In order to understand the fatigue mechanism,
a model based on oxygen vacancy accumulation is proposed. This model is expected to guide

future fatigue studies that are concerned with novel lead-free KNN-based materials.
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