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Development of an in-situ straining and electron tomography imaging system
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This study developed a method to visualize the dynamic behavior of
dislocations in crystals in three dimensions by combining electron tomography (ET) and in-situ
electron microscopy observation. A 3D movie of dislocation dynamics has been obtained by repeating
ET observation of the movement of dislocations bypassing spheroidized cementite particles in a drawn

pearlitic steel specimen while applying stress to the thin foil specimen. In order to enhance the
feasibility of our in-situ straining and dislocation tomography method, collaboration with Dr. T.C.
Petersen of Monash University, Australia, who developed a new surface-topography-based 3D
reconstruction algorithm, has proved that 3D visualization of dislocations is possible even if the
diffraction condition for a particular diffracted beam, which determines the visibility or
invisibility of dislocations, is not kept constant.
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