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Elucidation of joining mechanism of ultrasonic welding using planar vibration
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The purpose of this study is to develop a vibration source that generates
planar vibration, and to investigate the joining characteristics of aluminum and copper plates in
order to elucidate the joining mechanism. First, the development of a vibration source that
generates planar vibration to facilitate the observation of the joining process was achieved by
using a step horn with a hollow part and a one-sided support structure. Next, the joining
characteristics by the planar vibration were evaluated by the methods of tensile shear test and
cross tensile test. | found that the welded strength with the planar vibration exceeded the linear
vibration in both test methods. In addition, I also clarified that high strength can be obtained
regardless of the surface roughness in the welded strength by the planar vibration.
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