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Invesgi?ation of strength and dopant effects at grain boundaries of ceramic
materials
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Low-angle grain boundaries of a -A1203 with different dopant atoms were
investigated by transmission electron microscopy. The grain boundaries were found to consist of a
periodic dislocation array. It was revealed that the dopant atoms segregated into the tensile strain
region of each dislocation core. In addition, the dopant distributions were related to the valence
state of the dopant atoms. Therefore, it was suggested that the dopant segregation behavior in ionic
crystals is dependent on not only the elastic interaction but also electrostatic interaction.

To develop a new in-situ TEM mechanical testing system, we designed a MEMS device with an
actuator and performed device test in situ. Furthermore, sample preparation methods for experiments
using this device were considered. The device performance was up to our expectations. However, it
was found that improvements need to be made in the sample preparation.
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