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Development of visualization technologies for battery security society
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This study presents technologies of visualizing the mechanical damage in Li
ion secondary cells and solid oxide fuel cells (SOFCs) using acoustic emission (AE) method and laser
microscope technique. For Li ion secondary cells, we have developed an AE/laser microscope
technique for monitoring the dimensional change in Si-electrodes due to Li ion migration and the
associated delamination of the Si-electrode from the substrate. Three stages in the Li ion migration
process has been newly discovered in this study. We have also succeeded to detect the mechanical
damages such as vertical cracking and delamination induced by the electro-chemical oxidation in the
operation of SOFCs, and proposed a self-organization map of the mechanical damages on the basis of

the AE monitoring. The above- mentioned technologies are expected to provide a viable foundation
for the development of battery security society.
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