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Development of Vibratory Mixer Using Magnetically Levitated Fin
Excited by Electromagnetic Force

Tomohiro USUYAMA, Tadashi OKABE, Takayuki HAMAHATA,
Naofumi IKEDA, Hayato KATO

Abstract

In order to improve the efficiency of mixing process, the vibratory mixer using magnetically levitated fin is
developed. The stirring fin of this mixer is levitated with the magnetic force enhanced by Halbach array in stirring
vessel, and excited from outside stirring vessel by periodically changing electromagnetic field. The electromagnetic
field is generated by a coil installed outside the stirring vessel. By adopting this exciting system, mixed liquid in the
stirring vessel can be isolated from external environment, and then contamination into a mixed liquid can be prevented
completely. In order to investigate vibration characteristics of the stirring fin, a prototype of this mixer is manufactured
and experiments are performed. Experiments are executed on condition that stirring vessel is filled with water.
Frequency response of peak-to-peak (p-p) amplitude and waveform of stirring fin are shown. The developed vibratory
mixer of electromagnetic type can achieve competent performance for mixing, i.e., the resonance frequency is 12.9Hz
and p-p amplitude of the stirring fin is 7.50mm. From the results of the experiments, effectiveness of the developed

vibratory is confirmed
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Diameter[mm] d1.7
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