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Grain Boundary Character and Atomic Structures in Oxide Ceramics

Yuichi lkuhara
Engineering Research Institute, The University of Tokyo 2-11-16, Yayoi, Bunkyo—ku,
Tokyo 113-8656, Japan

Structure and characters of grain boundary are important to understand the properties of ceramics In this
study, alumina and zirconia bicrystals were made, and the respective grain boundary structure and chemaistry
were characierized by High-Resolution Electron Microscopy(HREM), Energy Dispersive X-ray Spectro-
scopy(EDS) and Electron Energy Loss Spectroscopy (EELS)

Alumina bicrystals were fabricated by a hot joiming technique at 1500°C 1n air It was found that there were
large energy cusps at low CSL grain boundaries But, main part of grain boundary energy 1s likely to be due
to the strain energy around the grain boundary, and the contribution of atomic configuration 1s not so large
Small angle grain boundaries were consisted of an array of partial dislocation with Burgers vector of 1/3
[100] Zircoma bicrystals were also fabricated by a hot joining technique at 1600°C 1n air It was also found
that the grain boundary structure and energy strongly depend on the gramn boundary characters The
relationship between gramn boundary characters and energy will be discussed in detail from the view point

of atomic structures and segregation for all kinds of grain boundaries
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