
Accepted Manuscript

Superior dielectric properties in Na0.35%Ba99.65%Ti99.65%Nb0.35%O3/PVDF compo-
sites

Shuting Wang, Jie Sun, Lei Tong, Yuomin Guo, Hong Wang, Chunchang Wang

PII: S0167-577X(17)31444-1
DOI: https://doi.org/10.1016/j.matlet.2017.09.099
Reference: MLBLUE 23213

To appear in: Materials Letters

Received Date: 15 August 2017
Revised Date: 23 September 2017
Accepted Date: 26 September 2017

Please cite this article as: S. Wang, J. Sun, L. Tong, Y. Guo, H. Wang, C. Wang, Superior dielectric properties in
Na0.35%Ba99.65%Ti99.65%Nb0.35%O3/PVDF composites, Materials Letters (2017), doi: https://doi.org/10.1016/j.matlet.
2017.09.099

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.matlet.2017.09.099
https://doi.org/10.1016/j.matlet.2017.09.099
https://doi.org/10.1016/j.matlet.2017.09.099


  

 1

Superior dielectric properties in Na0.35%Ba99.65%Ti99.65%Nb0.35%O3/PVDF composites 

Shuting Wang, Jie Sun, Lei Tong, Yuomin Guo, Hong Wang and Chunchang Wang* 

Laboratory of Dielectric Functional Materials, School of Physics & Material Science, Anhui University, 

Hefei 230601, China 

Abstract 

In this paper, the recently developed environmentally friendly lead-free ferroelectric 

Na0.35%Ba99.65%Ti99.65%Nb0.35%O3 (NNBT) was firstly used as filler to synthesize ceramic-polymer composites using  

polyvinylidene fluoride (PVDF) as martix. The composites PVDF-xNNBT with different volume fractions of x = 0, 

0.1, 0.2, 0.3, 0.4, and 0.5, were prepared via solution mixing and hot pressing method. Dielectric properties were 

investigated in the temperature range from room temperature to 250 oC and frequency range of 102 to 106 Hz. All 

the investigated composites show high dielectric constant (>100) and low loss tangent (<5%). The best dielectric 

properties were found in PVDF-0.5NNBT, which shows weakly frequency and temperature dependent dielectric 

constant of 220 and low loss tangent of 0.037 at 1 kHz. Interfacial relaxation arising from the ceramic-polymer 

interfaces was suggested to be the main reason of the superior dielectric properties.  
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1. Introduction    

The ceramic-polymer composites (CPCs), prepared by dispersing ceramic powders into polymer matrix, 

combine the merits of ceramics and polymers and thus hold tremendous promise for a wide range of applications, 

especially for electric device miniaturization and energy storage [1]. High dielectric constant is a key requisite for 

these applications. However, dielectric constant of most CPCs is less than 50 even with the ceramic fraction 

reaching 50% [2]. To overcome this shortcoming, colossal dielectric constant ( >>>>'ε 104) ceramics, such as 



Download English Version:

https://daneshyari.com/en/article/8015860

Download Persian Version:

https://daneshyari.com/article/8015860

Daneshyari.com

https://daneshyari.com/en/article/8015860
https://daneshyari.com/article/8015860
https://daneshyari.com

