The S'dChina-Russia“Wurkshup on Dielectric and

Ferroelectric Materials

Hubei University
Wuhan,Hubei,China




The 3™ China-Russia Workshop on Dielectric and

Ferroelectric Materials

Oct. 12-14, 2017, Wuhan, China

Sponsored by Staie Key Laboraiory of Advanced Technology for Maierials Synihesis and
Processing {(Wuhan University of Technology, China), International School of Materials
Bcience and Engineering {Wuhan University of Technokgy, China), and Key Lab of
Ferme & Piezoelectric Materials and Devices of Hubei Provinee (Hubei UUniversity,
China), the 3 China-Russia Workshop on Dielectric and Ferroelectric Materials will be
hald an et 12-14, 2017 in Wuhan.

Creneral Chalrs:

Hacshuang Cru (Hubei University, China)

Wen Chen (Wuhan University of Technolagy, China)

AR Bigov (Mescow State Technical University of Radic-engineering, Electronics and

Aptomation, Fussia)

Organkeing Commictee:

Chairs of Organizing Commities:

¥unhin He { Hubei University, China)

Hua Hao (W uhan University of Technology, China)

Aszociate Chairs of Organizing Comminee:
Yongming Hu (Hubei University, China)
Jing Zhouw (Wuhan University of Technolegy, China)

Toples:

|. High-performance piezo-'femoe leciric materials and devices
2. Thin films, single crystals, interfaces and nancscale materials
3. Multifermic materials and devices

4. Wew MechanismaMateriak/Devices



Processing and characterization of lead-free ceramics on the base of

sodium-bismuth titanate and sodium-potassivm niobate

ED. Politova', W%, Golubko', G.M. Kaleva!, A V. Mosunow!, NV, Badovskaya',

8. Y u. Stefanovich'<, DA, Kiselev®, A M. Kislyuk?, P.K. Pands®

'L Ya Karpov Tnstitete of Physiceal Chemistry: Voronkove pole, 10, Moscow 105064
Russia,

L amanasov Moscow Srare Universiry: Leninskie gory, 1, Mogseow 119992 Russia,
INarional University of Sclence and Technobgy "MISE”, Leninskii pr. 4, Moscow
11999 Rusgis,

Warlonal Aevospace Laborarories, Kodivalll, Sangalore-T800 7 Iaia
E-mall: polifovaei@ec nifl ac i

Lead-free piezoeleciric materiak are among the most inensively stuedied in order
io replce widely used Ph-based ones [n this work, effects of modification of
composifions by various donor and acceptor dopants in the A- and B-sites of perovskite
laitice and influence of nonstoichiomeiry on structure, dielectic and femoeleciric
properties of oceramics from  Morphotropic Phase Boundaries (MPB) in the
{Na2Bi 2 )TiO: - BaTiQ: (NBT-BT) and { Ky shag siNb0 s — BaTi0y (KNN-BT) sysiems
have been studied.

Ceramic samples weme prepared by the two-step solid-state reaction methed at
high emperawres of 920 - 300 K. The samples WBT-BT and KNM-BT were
additionally maodified by Ni*, Fe®", and Mn* cations. The samples were characterized
by the X-ray Diffraction, Scanning Eleciron Micrescopy, Second Hamonic Generation
(SH, Dielectric Spectmscopy and Piezorespone Force Micrescopy (FEM) methods.

Changes in the wnit cell volume of the KNN- and MNBT-kased ceramics were
observed depending on the A- and B-cation substitutions. Ferrselectric phase transitions
marked by steps at — 300 - 400 K (NBT) and by peaks at— 330 K (NBT) and at =700 K
(EMMN) were revealed in the dielectric permittivity wersus mperature curves of the

K



compesitions siudied. Femoelectric phase ransitions near 300400 K revealed iypical
mlaxor-type behavior atributed to the presence of polar nanoregions in a nonpolar
mairix,

[ncrease in the sponianecus polarization value was proved for modified ceramics
using the SHG method. At the room itemperature, non monstonous changes of the
digleciric parameiers £, and tand. and maximum effective dys valwes were observed in
medified BWT- and K NM-hased compositions, thus confimiing their prospects for new
lead- free materiak development.
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