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The purpose of our group is to develop environment-friendly material processes to realize a sustainable society. To achieve this purpose, we

are trying to break the barriers of traditional materials processing with the help of physical fields and waves. For example, ultrasonic

processing is applied to molten metals to improve their mechanical properties and recyclability. Microwave is irradiated to recover valuable

metals from the metal industries wastes such as slag and sludge. Electromagnetic force is applied to increase the efficiency of materials

fabrication processes. Fundamental studies are performed to clarify the fluid dynamics, heat and mass transport phenomena in single and

multiphase flows driven by the electromagnetic and acoustic fields.
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Fig. 1 Fabrication of intermetallic compound modifier Process flowchart
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Fig.2 Lengthwise amplitude distribution in dump-bell horn
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Fig.3 A typical velocity vector field (a) and acoustic streaming flow patterns
(b) under cone horn tip at various amplitudes
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Fig.4 Simulated magnetic field distribution on a cross section of water-cooling coil
(circles) and specimen with imposition RF (400kHz) EM field.
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Fig.5 Microwave single mode applicator of 5.8GHz for rapid synthesis
of ZrB, ceramics.
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