
Accepted Manuscript

Non-equivalent ionic dopants and their impacts on properties of potassium sodium
niobate-based lead-free ceramics

Yuanyu Wang, Wenjun Zhu

PII: S0925-8388(18)30704-7

DOI: 10.1016/j.jallcom.2018.02.217

Reference: JALCOM 45093

To appear in: Journal of Alloys and Compounds

Received Date: 19 December 2017

Revised Date: 30 January 2018

Accepted Date: 16 February 2018

Please cite this article as: Y. Wang, W. Zhu, Non-equivalent ionic dopants and their impacts on
properties of potassium sodium niobate-based lead-free ceramics, Journal of Alloys and Compounds
(2018), doi: 10.1016/j.jallcom.2018.02.217.

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.jallcom.2018.02.217


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

Non-equivalent Ionic Dopants and Their Impacts on Properties of Potassium 

Sodium Niobate-based Lead-free Ceramics  

Yuanyu Wanga,*, Wenjun Zhub 

a College of Materials and Metallurgy, Guizhou University, 550025, PR China 

b School of Mechanical and Electronic Engineering, Jingdezhen Ceramic Institute, 

333403, PR China 

Abstract: In the work, (1-x)(K0.48Na0.52)(Nb0.96Sb0.04)O3-x(Bi0.5K0.5)0.7Ca0.3ZrO3 

[(1-x)KNNS–xBKCZ] lead-free piezoceramics are prepared to investigate location 

and associated impacts of non-equivalent ionic dopants on phase transition and 

property enhancement. Results of XRD refinement and analysis of transmission 

electron microscopes (TEM) strongly prove that Rhombohedral-Tetragonal (R-O-T) 

phase coexistence for 0≤x≤0.04. According to lattice parameters, R phase should be 

ascribed to lattice deformation subjected to shear stress owing to the cooperation of 

multiple ionic dopants in A sites and B sites. Based on the variation of 

temperature-dependent capacitances with the frequencies and atomic-resolution 

HR-O-TEM image, much more oxygen vacancies are investigated because of major 

substitution of Ca2+ in B site, which leads to an obvious decrease of TC in 

(1-x)KNNS–xBKCZ besides c/a of O phase. Additionally, domain wall motion is 

demonstrated to become easier through calculating intrinsic piezoelectric response 

using Rayleigh law and consequently, piezoelectric properties of (1-x)KNNS–xBKCZ 

are greatly enhanced (d33~440 pC/N and d*33~500 pm/V ) in R-O-T phase 

coexistence region. 
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