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In-situ
Investigating the role of ultrasonic vibration on plastic deformation process

based on in-situ observation
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The phenomenon of reduced deformation resistance in metals when ultrasonic
vibrations are applied during plastic deformation, widely known as the "Blaha effect," has been
actively explored for its potential applications in metal processing. However, many aspects of this
phenomenon remain unclear. In this study, we aimed to elucidate the mechanisms and conditions under
which this effect manifests by achieving in-situ observation of the plastic flow phenomena in
materials subjected to ultrasonic vibrations. Our findings indicate that the developed in-situ
observation method allows for the visualization of the impact of ultrasonic vibrations on the
plastic deformation behavior of metallic materials. Specifically, we discovered that the "volume
effect” is significantly influenced by the material®s strain and work-hardening behavior, while the

"surface effect" impacts the supply of lubricants to the contact interface.
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