
Author’s Accepted Manuscript

Electric field-induced strain response of lead-free
Fe2O3 nanoparticles-modified
Bi0.5(Na0.80K0.20)0.5TiO3−0.03(Ba0.70Sr0.03)TiO3
piezoelectric ceramics

Pharatree Jaita, Pichitchai Butnoi, Ratabongkot
Sanjoom, Chamnan Randorn, Rattikorn Yimnirun,
Gobwute Rujijanagul

PII: S0272-8842(17)31008-8
DOI: http://dx.doi.org/10.1016/j.ceramint.2017.05.193
Reference: CERI15353

To appear in: Ceramics International

Cite this article as: Pharatree Jaita, Pichitchai Butnoi, Ratabongkot Sanjoom,
Chamnan Randorn, Rattikorn Yimnirun and Gobwute Rujijanagul, Electric field-
induced strain response of lead-free Fe2O3 nanoparticles-modified
Bi0.5(Na0.80K0.20)0.5TiO3−0.03(Ba0.70Sr0.03)TiO3 piezoelectric ceramics,
Ceramics International, http://dx.doi.org/10.1016/j.ceramint.2017.05.193

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.

www.elsevier.com/locate/ceri

http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.05.193
http://dx.doi.org/10.1016/j.ceramint.2017.05.193


1 
 

Electric field-induced strain response of lead-free Fe2O3 nanoparticles-modified 

Bi0.5(Na0.80K0.20)0.5TiO3-0.03(Ba0.70Sr0.03)TiO3 piezoelectric ceramics 

 

Pharatree Jaita
a,b

, Pichitchai Butnoi
a
, Ratabongkot Sanjoom

c
, Chamnan Randorn

d
, 

Rattikorn Yimnirun
e
, Gobwute Rujijanagul

a*
 

 

a
Department of Physics and Materials Science, Faculty of Science, Chiang Mai 

University, Chiang Mai 50200, Thailand 

b
Science and Technology Research Institute, Chiang Mai University, Chiang Mai 

50200, Thailand
 

c
Division of Applied Science and Biotechnology, Faculty of Agro-Industrial 

Technology, Rajamangala University of Technology Tawan-ok Chantaburi Campus, 

Chantaburi 22210, Thailand 

d
Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai 

50200, Thailand 

e
School of Physics, Institute of Science, and NANOTEC-SUT Center of Excellence 

on Functional Nanomaterials, Suranaree University of Technology, Nakhon 

Ratchasima 30000, Thailand 

 

*
Corresponding author. rujijanagul@yahoo.com (G. Rujijanagul) 

 

Abstract 

In this research, the effects of Fe2O3 nanoparticles additive on the phase 

evolution, dielectric, ferroelectric, piezoelectric and electric field-induced strain 

responses of BNKT-based piezoelectric ceramics were systematically investigated. 

The Bi0.5(Na0.80K0.20)0.5TiO3-0.03(Ba0.70Sr0.03)TiO3 or BNKT-0.03BST piezoelectric 
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