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The effect of sintering temperatures (1050-1200 °C) and the changing of
proportion of a and x on the phase formation, microstructure and dielectric properties of
a ternary system lead-free piezoelectric ceramic a[(7-x)(Bi,sNa, ;) TiO,-xBaTiO,]-(1-
a)[0.8(Bi,sNa, -) TiO,-0.2(Bi, ;K,5)TiIO; 1 or a[(7-x)BNT-xBT]-(7-a)[BNT-BKT]; x= 0.065,
0.07 and a = 0-1; BNBKx-a were studied. Bismuth sodium titanate-bismuth potassium
titanate-barium titanate ceramics were successfully fabricated using the combustion
technique. The crystal structure, microstructure, density, average grain sizes and
electrical properties of the samples were investigated using X-ray diffraction (XRD),
scanning electron microscopy (SEM), the Archimedes method, the mean linear intercept
method, a LCR impedance analyzer, a ferroelectric test system and a quasistatic d,,
meter. XRD results of BNBK70-a; a = 0-1 ceramics showed the rhombohedral-tetragonal
morphotropic phase boundary (MPB). The SEM results of BNBK70-a; a = 0-1 ceramics
showed an average grain size of the samples increased with the increase of sintering
temperatures, while the changing of proportion of a had not the influence on grain sizes
at the same sintering temperature. The BNBK70-a ceramics sintered at the optimum
temperature between 1150-1175 °C showed the maximum density, shrinkage, dielectric
constant at Curie temperature, remanent polarization (P,) and high piezoelectric constant
(dg). At the highest density ceramics, the dielectric constant at Curie temperature,
remanent polarization, piezoelectric constant increased, while the tendencies of Curie
temperature decrease, when the proportion of a increased. The dielectric constant was
related to the XRD results and density of the sintered ceramic. The almost maximum
density ceramics of each proportion were found at the sintered temperature of 1150 °C.
So, this condition was used to fabricate a[(7-x)BNT-xBT]-(7-a)[BNT-BKT]; x= 0.065 and a
= 0-1; BNBK65-a ceramics. It was found that BNBK 65-a samples lie on the
rhombohedral-tetragonal morphotropic phase boundary (MPB). The dielectric constant
at Curie temperature, remanent polarization, piezoelectric constant increased, while

the tendencies of Curie temperature decrease with the increasing of a content.





