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Abstract

Project Code: MRG6080072

Project Title: Development of Lead-free BCZT Piezoelectric Ceramics by BCTS Doping
for Energy Harvesting Application
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Project Period: 2 years (3" April 2017 — 3 April 2019)

Abstract:

The lead-free piezoelectric ceramics in (1-x)BCZT-xBCTS binary system where x = 0.00,
0.02, 0.04, 0.06, 0.08 and 0.10 mole were prepared by two-step mixed oxide method. The
pure phase of (Bagg5Cao.15)(Zro.10Ti0.90)O3 and (BaggCag.1)(Tip.04SN0.06)O3 powders were

firstly synthesized separately by mixed oxide and conventional solid state reaction method

at 1350 and 1250°C for 2 h. The BCZT and BCTS calcined powders were mixed together

in a stoichiometric ratio and subsequently pressed into 10.0 mm in diameter pellets. All
samples were sintered at 1400-1500°C for 2 h in air atmosphere under controlled heating

and cooling rates of 5°C/min. The achieved ceramics were examined in terms of phase
formation and microstructure. The electrical properties such as dielectric, piezoelectric and
ferroelectric properties were then examined for the possibility use for piezoelectric energy
harvesting applications. It was observed that the addition of BCTS phase into BCZT-
BCTS binary system significantly affected the crystal structure and the microstructure
change. Moreover, the dielectric constant and loss of BCZT-BCTS ceramics were
enhanced by BCTS incorporation. However, the Curie temperature T, piezoelectric
coefficient di; and electromechanical coupling factor k of BCZT-BCTS ceramics slightly
decreased with the increase of BCTS substitution. The hysteresis P-E loop of BCZT-
BCTS ceramics exhibited slim loop and become narrower with the increase of the BCZT

content which confirmed the appearance of a typical ferroelectric relaxor behavior.
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