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Effect of Machine Length on Swimming Properties of Spiral Magnetic Micro-Machine
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In previous studies, we examined a magnetic
micro-machine composed a magnet and spiral structure.
As the magnet was magnetized in the diameter
direction, the micro-machine rotated in synchronism
with the rotating magnetic field. This time, we
fabricated two types of spiral magnetic micro-machines.
One had the magnet and the wire of the spiral structure
(head type). The other had the wire of the spiral
structure (spiral type). We examined the influence of the
micro-machine length. As a result, we found that the
swimming velocity of the head type micro-machine
depended on the machine length. The swimming
velocity of the spiral type micro-machine does not
depend on the machine length.
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Fig. 1 Schematic view of magnetic micro-machine.
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Tungsten wire ¢ 0.15-mm

(a) Head type magnetic micro-machine.

200 pm

Tungsten wire ¢ 20 pm
(b) Spiral type magnetic micro-machine.

Fig. 2 Photograph of magnetic micro-machine.
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D: Drag [N]

S.F. Shearing force [N]

7 Shearing stress [N/m2]

A: Area [m?]

4 Coefficient of viscosity [N s/m?|

v Rate of shearing deformation [1/s]

bR AERSY T HEFIAIE, L OISR ERELHE

BAGBRSESTE Vol 28, No. 4, 2004

Turn number

0 2 4 6
2 T T T T T T
O Meas. 1x10* mm¥s
- Calc. | Hz
E - -
&
21+ I =
3 o °
© o
> -
(o)
L 1 L 1 i
00 10 20 30

Machine length, L (mm)

Fig. 3 Relation between swimming velocity and length
of the experimental machine and analysis results
(Head type).
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Fig. 4 Relation between drag and length of the
machine of the analysis results (Head type).
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Fig. 5 Relation between load torque and length of the machine
of the analysis results (Head type).
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Fig. 6 Relation between swimming velocity and length
of the experimental machine and analysis results (Spiral

type).
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Fig. 7 Relation between drag and length of the machine
of the analysis results (Spiral type).
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Fig. 8 Relation between load torque and length of
the machine of the analysis results (Spiral type).
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Fig. 9 Relation between efficiency and turn number
of the spiral of the analysis results.
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