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Micro-parts Feeding by a Saw-tooth Surface

Evaluation of directionality of friction of feeder surfaces

Sapporo City Univ. Atsushi Mitani,

Ritsumeikan University Toshiatsu Yoshimura and Shinichi Hirai.

We have previously showed that microparts can be fed along saw-tooth surfaces using simple planar

symmetric vibration. The microparts move forward because they adhere to the saw-tooth surface more

in the backward direction than in the forward direction.

We then studied the movement of 0603-type

capacitors (0.6 x 0.3 X 0.3 mm, 0.3 mg) using saw-toothed silicon wafers, and also the movement of the
0402-type capacitors (0.4 x 0.2 X 0.2 mm, 0.1 mg). In this study, we evaluated the characteristics of
friction of these feeder surfaces. The friction angle of 0603- and 0402-type capacitors in both positive and
negative direction were measured to estimate the directionality of friction. The angles of friction under

various ambient humidity were also measured to evaluate the effect of humidity on friction.
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Fig. 2 Humidity control system
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Fig. 3 Friction angle of 0603-type capacitor
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Fig. 4 Friction angle of 0402-type capacitor
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Fig. 5 Averaged friction angle and fell number of each capacitor
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