
Accepted Manuscript

Title: Tailored dielectric tunability of alkali niobate-based
antiferroelectric/relaxor-ferroelectric composites

Authors: Zhiyong Liu, Huiqing Fan, Jinshan Lu, Yuqing Mao,
Yang Zhao

PII: S0955-2219(18)30109-2
DOI: https://doi.org/10.1016/j.jeurceramsoc.2018.02.026
Reference: JECS 11741

To appear in: Journal of the European Ceramic Society

Received date: 23-10-2017
Revised date: 15-2-2018
Accepted date: 17-2-2018

Please cite this article as: Liu Z, Fan H, Lu J, Mao Y, Zhao Y,
Tailored dielectric tunability of alkali niobate-based antiferroelectric/relaxor-
ferroelectric composites, Journal of The European Ceramic Society (2010),
https://doi.org/10.1016/j.jeurceramsoc.2018.02.026

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 proof
before it is published in its final 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.

https://doi.org/10.1016/j.jeurceramsoc.2018.02.026
https://doi.org/10.1016/j.jeurceramsoc.2018.02.026


1 
 

Tailored dielectric tunability of alkali niobate-based 

 antiferroelectric/relaxor-ferroelectric composites 

 

Zhiyong Liu1, Huiqing Fan2, Jinshan Lu1, Yuqing Mao1, Yang Zhao2 

1School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 

330063, PR China 

2State Key Laboratory of Solidification Processing, School of Materials Science and Engineering, 

Northwestern Polytechnical University, Xi’an 710072, China 

∗Corresponding author, Tel.: +86-791-83863101; E-mail address: zyliumail@163.com and 

hqfan3@163.com 

 

High dielectric tunability, low loss and an appropriate level of dielectric permittivity 

are basic requirements of ferroelectric materials for tunable microwave devices. In 

this study, 0.96NaNbO3-0.04CaZrO3/0.88(K0.5Na0.5)NbO3-0.12SrZrO3, 

antiferroelectric/relaxor-ferroelectric composites were designed to tailor dielectric 

tunability. By tailoring the microstructure of the composites, a high dielectric 

tunability of 51.78% with a low loss of 0.015 was achieved at the composition ratio of 

15/85. The nonlinear behaviours of the composites were explored by Johnson model; 

with increasing antiferroelectric phase, the contribution of the polarization to the free 

energy was increased between the antiferroelectric and relaxor-ferroelectric. 

Furthermore, the high resistance layer at the grain boundary region greatly inhibited 

the long-term migration of electrons and defective ions (mainly oxygen vacancies) in 
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