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Analysis of Swimming Properties of Magnetic Micro-machine of 0.5 mm in Diameter
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The swimming properties of miniature magnetic
micro-machines with spiral structures were analyzed
theoretically employing a two-dimensional finite volume
method. Based on the analysis results, a miniature
machine was fabricated. The miniature machine was
found to be able to swim in a fluid with Reynolds
numbers of 10° to 0.2. This result shows that the
machine is suitable as a micro-size swimming machine.
Good agreement was obtained between experimental and
theoretical results. This method made it possible to
design an optimum machine structure.
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Fig. 1 Simplified model of the magnetic micro- 1x10° mm%s

machine used in the analysis.
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Fig.3 Relationship between load torque and frequency.

Fig.2 Schematic view of a miniature magnetic
micro-machine.
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Fig.4 Relationship between velocity and frequency.
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