
Author’s Accepted Manuscript

DIELECTRIC AND PIEZOELECTRIC
PROPERTIES OF PMN-PT CERAMICS DOPED
WITH STRONTIUM

Volkan Kalem, Wan Y. Shih, Wei-Heng Shih

PII: S0272-8842(17)32474-4
DOI: https://doi.org/10.1016/j.ceramint.2017.11.029
Reference: CERI16684

To appear in: Ceramics International

Received date: 19 September 2017
Revised date: 4 November 2017
Accepted date: 6 November 2017

Cite this article as: Volkan Kalem, Wan Y. Shih and Wei-Heng Shih,
DIELECTRIC AND PIEZOELECTRIC PROPERTIES OF PMN-PT
CERAMICS DOPED WITH STRONTIUM, Ceramics International,
https://doi.org/10.1016/j.ceramint.2017.11.029

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
https://doi.org/10.1016/j.ceramint.2017.11.029
https://doi.org/10.1016/j.ceramint.2017.11.029


 1 

DIELECTRIC AND PIEZOELECTRIC PROPERTIES OF PMN-PT CERAMICS DOPED 

WITH STRONTIUM 

 

Volkan Kalem
a,b *

, Wan Y. Shih
c
, and Wei-Heng Shih

b
 

 

a
Department of Metallurgical and Materials Engineering, Selcuk University, 42130 Konya, TURKEY 

b
Department of Materials Science and Engineering, Drexel University, Philadelphia, PA 19104, USA 

c
School of Biomedical Engineering, Science and Health Systems, Drexel University, Philadelphia, PA 

19104, USA 

 

Abstract  

Motivated by the need of piezoelectric ceramics with enhanced piezoelectric properties, we 

investigated the effects of Sr addition on the structural, dielectric and piezoelectric properties of PMN-

PT ceramics. The synthesis of (1-x)[(Pb1-ySry)(Mg1/3Nb2/3)O3]-x(Pb1-ySryTiO3) (PsMN–PsT) (y: 0 - 0.10, 

x: 0.35 – 0.40) ceramics was carried out by the colloidal coating method to distribute Sr uniformly in 

PMN and PT respectively. When x=0.35, it was found that y=0.02 gave the optimal piezoelectric 

properties. Furthermore, by keeping y=0.02 and varying x, it was found that x=0.37 gave even better 

piezoelectric properties with the optimal piezoelectric strain coefficient d33 (630 pC/N), piezoelectric 

coupling factor kp (0.52), dielectric constant εr (4000), and Curie temperature Tc (210 C), exhibiting 

great potential for actuator and sensor applications. 
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