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Feeding of Microparts Using an Asymmetric Surface Microfabrcated by
Femtosecond Laser Process

Atsushi MITANI*3 and Shinichi HIRAI

*3 Sapporo City University, School of Design
1 Geijyutu-no-mori, Minami-ku, Sapporo, Hokkaido 005-0864, Japan.

We have previously shown that an asymmetric microfabricated surface, for example, saw-
toothed surface, can feed along microparts using simple planar symmetric vibration. Microparts
move forward because they adhere to the asymmetric surface asymmetrically. In this study, we
assessed microfabricated surfaces using a femtosecond laser processing tool to feed along 0402-
type capacitors (size:0.4 x 0.2 x 0.2 mm, weight:0.1 mg). To generate three asymmetric profile
surfaces, we applied the double-pulsed femtosecond laser irradiation technique and the single
beam femtosecond laser diagonal irradiation technique. We evaluated the asymmetry of these
microfabricated surfaces based on measurements using an atomic force microscope (AFM) system.
We then derived surface profile model and its approximation model of each surface, and also
analysed contact between each approximation profile model and a micropart. We conducted feeding
experiments of 0402-type capacitors with the same driving condition using these micorfabricated
surfaces. Experimental results were compared to assess which surface was appropriate for feeding

along 0402-type capacitors.
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Fig. 1 Diagram of the microparts feeder using a saw-

tooth surface with simple planar and symmetric
vibration
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Fig. 2 Micro-fabricated surface profile, as shown by
the atomic force microscope (AFM)
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Fig. 3 Periodicity of the micro-fabricated surfaces
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Fig. 4 Profiles of corwexipti&'b"ﬁ the micro-fabricated
surface
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Fig. 5 Approximation function of a convexity
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Fig. 6 Picture of a0402-type capacitor
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Fig. 11 Adhesion model: adhesion acts between two
surfaces within a distance 6d
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