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Basic Characteristics of an Electrostatic Chuck for Granular Materials
and Application to Artificial Seed Planting
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For manipulating granular materials or particles, several methods are developed using mechanical, electrical, and optical ways.
Although these methods can manipulate only one particle called one by one method, it is difficult to manipulate fixed amount of
particles at once. We developed chucking and releasing system for granular materials using the principle of an electrostatic

chucking. The particles are chucked by induction charging, and released by charge elimination along with vibration. The
chucking model estimating the number of particles as a function of the electrode diameter, applied voltage, and particle diameter
was developed and confirmed by experimental results. By controlling the area of the induction charging electrode, or the
distance between electrode and particles, it was possible to control the amount of particles to be chucked. Also, only one particle

can be chucked by selecting electrode diameter and applied voltage. It was found that the electrostatic chuck was significantly

effective for manipulating single or plural particles.
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Fig.5 Chucking and releasing characteristic for ¢1.0 mm particles
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Table 1

Chucking and releasing characteristics for test seeds.

Test seeds Major axis (mm) Minor axis (mm) Weight (mg) Chucking | Releasing
White radsh sprouts 3.8 = 0.33 3.1 =0.26 17.6 = 2.8 O O
Bamboo Shoots lettuce 43 = 0.46 1.1 £0.23 1.46 £ 0.18 O O
Spinach 42 £ 0.33 3.6 = 0.31 16.6 £ 2.6 O O
White stems mitsuba 5.1 £0.76 1.0 = 0.040 2.50 = 0.60 O O
Arugula 2.0 = 0.070 1.4 = 0.15 1.83 £ 0.31 O O
Mizuna 1.6 £ 0.43 1.2 £ 0.30 2.30 £ 0.66 O O
Sweet basil 22 *0.14 1.2 £0.13 1.95 £ 0.22 O O
Jew 2.1 £0.18 1.5 = 0.36 1.14 £ 0.56 O O
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