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Dynamic direct observation of surface/interface transition process in ultrasonic
welding
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We have developed a new sample holder that can ultrasonically bond two
samples in a transmission electron microscope. This sample holder enabled us to observe the
microstructure variation in the ultrasonic bonding process at the nanoscale. Using the developed
holder, we revealed a new interface formation process with fine grains during ultrasonic bonding. In

the bonding process simulation, we applied the phase-field crystal method to joining. It was found
that when the relative orientation of the two crystals to be bonded changes, the interface structure

and number of vacancies differ significantly.
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