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Micro-parts Feeding by a Saw-tooth Surface

6th Report - Study of feeding using an asymmetric fabricated surface by femtosecond
laser pulses
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Abstract:We have previously proposed a microparts feeder using a saw-tooth surface with symmetric and horizontal

vibrations. Then by observing saw-tooth surfaces used in the previous experiments with a microscope, we understood
that a surface which has asymmetric profile, not perfectly saw-toothed, is necessary in order to feed along microparts in
one direction. So we examined the application of the femtosecond laser double pulse method to obtain an asymmetric
surface. First, asymmetricity of the surface was evaluated using an atomic force microscope (AFM). Next, the
effect of the micro-fabricated surface on adhesion was examined by measuring friction angles of 0402-type capacitors
(size:0.4x0.2x0.2mm, weight:0.1 mg). Finally, we conducted feeding experiments of these capacitors, then relationship
between driving frequency and feeding velocity was represented explerimentally.
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Fig. 1 Fabricated surface profile by the AFM
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Table 1 Friction angle of the 0402-type capacitor

humidity
dir. 50% 60% 70%
num | deg | num | deg | num | deg
non. | — 41 | 57.1 43 | 62.0 25 | 65.4

pos. 79 | 42.8 65 | 44.8 40 | 53.3
fab.

neg. 78 | 43.3 61 | 58.9 37 | 61.6
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Fig. 2 Relationship between frequency and velocity
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Fig. 3 Variance of experimental results
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