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The swimming properties of magnetic micro-machines with
spiral structures were analyzed theoretically by employing the
two-dimensional finite volume method. Good agreement
between the experimental and theoretical results was obtained. It
was demonstrated that the swimming properties of machines
depend strongly on the operational environment, including the
state of the flow field and machine structure. Thus, there exists
an optimum machine structure corresponding to the operation
environment, which can be determined from the present
analytical results.
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Fig. 1 Schematic view of a magnetic micro-machine.
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Fig. 2 Flow field around a swimming micro-machine.
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Fig. 3 Simplified model used in the analysil's.
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Fig. 4 Visualization of the flow field.
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Fig. 5 Velocity with rotation frequency.
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Fig. 7 Load torque with rotation frequency.
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Fig. 6 Drag with rotation frequency.
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