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Fig. 1 Experimental setup of electrostatic particle manipulator.
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plied voltage at capture)
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(a) approach, 0s (b) capture,5s (c) move, 10 s

Fig.4 Selective capture and move of particle. (1 mm plastic particle, 1.6 kV applied
voltage at capture)
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Fig. 5 Capture and transport of particle without contact. (1 mm plastic particle, 1.6 kV
applied voltage at capture)
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voltage at capture)
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(a) approach, 0s (b) capture, 3 s (c) move, 6s (d) release, 9s

Fig. 8 Capture, move, and release of conductive particle. (500 um conductive zinc particle, 1.0
kV applied voltage at capture)
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Table 1 Summary of demonstrated electrostatic manipulation.

particle diameter
(um) capture release
1,000 | o (plastic, glass) o (plastic, glass)
> (zinc)
800 | o (plastic) o (plastic)
500 | o (zinc) © (zinc)
400 | o (plastic) (plastic)
200 | o (plastic, glass) > (plastic, glass)
150 | o (plastic, glass) > (plastic, glass)
100 | o (plastic, carrier) > (plastic, carrier)
specific gravity: plastic 1.0, glass 2.5, carrier 3.6, zinc 7.1
5.5
5.5.1
9
50 um 100 um
(12)
10
( )
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Fig. 9 Electrostatic dipole probe with particle separation system utilizing ionic wind.
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Fig. 10 Visualization of ionic wind utilizing smoke flow. (2.0 kV applied voltage)
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Fig. 11 Capture and release of small particle utilizing ionic wind. (150 pum glass particle, 300
V for capture and then 2.0 kV for release)
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Fig. 12 Construction of small cubic on cubic utilizing electrostatic dipole manipulator with

ionic separation system. (200 pum salt cubic on 500 pum salt cubic, 1.0 kV for capture and then
2.0 kV for release)
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