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Fig 1 SEM images of nanocrystalline BaTiO; ceramics
sintered by the high pressure assisted method
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Fig 2 Raman spectra of 3 Pm BaTiO; ceramics
at various temperatures
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Raman Studies of Nanocrystalline BaTiO: Ceramics

XIA O Chang jiang"?, JIN Chang qing®>, WANG Xiac hui®

1. Department of Material Science and Engineering, Henan University of Technology, Zhengzhou 450007, China

2. Institute of Physics, Chinese Academy of Sciences, Beijing 100080, China

3. State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science and Engineering, Tsinghua

University, Beijing 100084, China

Abstract High pressure can significantly increase the densification. Further, during the high pressure assisted sintering, the
nucleation rate is increased due to reduced energy barrier and the growth rate is suppressed due to the decreased diffusivity. T hus
high pressure enables the specimen to be fabricated with relatively low er temperature and shorter sintering period that assures to
obtain dense nanocrystalline ceramics. Dense nanocrystalline BaTiO ; ceramics with uniform grain sizes of 60 and 30 nm, respec
tively, were obtained by pressure assisted sintering. The crystal structure and phase transitions were investigated by Raman
scattering at temperatures ranging from — 190 to 200 C. The Raman results indicated that the evolution of Raman spectrum
with grain size is characterized by an intensity decrease, a broadening of the line width, a frequency shift, and the disappearance
of the Raman mode. With increasing temperature, similar to 3 mm BaTiO; normal ceramics, the successive phase transitions
from rhombohedral to orthorhombic, orthorhombic to tetragonal, and tetragonal to cubic were also observed in nanocrystalline
BaTi0; ceramics. In addition, when particle size is reduced to the nanoscale, one will find some unusual physical properties in
nanocrystalline ceramics, compared with those of carse grained BaTi03 ceramics. The different coexistences of multiphase were
found at different temperature. Especially, the ferroelectric tetragonal and orthorhombic phase can coexist at room temperature
in nanocrystalline BaT iO; ceramics. T he phenomenon can be explained by the internal stress. The coexistences of different ferro-
electric phases at room temperature indicate that the critical grain size for the disappearance of ferroelectricity in nanocrystalline
BaTi0;3 ceramics fabricated by pressure assisted sintering is below 30 nm.
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