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Micro-parts Feeding by a Saw-tooth Surface

Influence of pitch of saw-tooth surface on feeding

Ritsumeikan Univ. Atsushi Mitani, Naoto Sugano, and Shin-ichi Hirai.

We have previously shown that a saw-tooth surface with only horizontal vibration, simple planar and

symmetric, can feed along microparts. The microparts move forward because they adhere to the saw-tooth
surface more in the backward direction than in the forward direction. Previously, we studied the effects of
the pitch of the saw-tooth surface and the vibration frequency on the movement of 2012-type capacitors
(size: 2.0 X 1.2 X 0.6 mm, weight: 7.5 mg). In the present study, we investigated the movement of smaller
capacitors, 0603-type (size:0.6 x 0.3 x 0.3 mm, weight:0.3 mg), and compared them with those of the
larger capacitors. For the smaller capacitors, the fastest feeding was realized when the pitch was 0.05 mm.

The smaller capacitors moved slower than the larger capacitors because the former were affected more by
adhesion. The feeding velocity of the smaller capacitor was affected much by the ambient humidity.

10000

000000 100000000000000000000
00o0o000oo0o0oo0o oooooooooooooo
000000000 000000000000000000000
goobooooooooooooooobobobobooboooooo
00000000000000000000000000000O0
oo00oo0oo0oo 20120 (0DO00O: 2.0x 1.2 X 0.6 mm,
O0:75mg)000 06030 (OO0O: 0.6 x0.3x0.3mm, [
0:03mg)000000000000O0O0O0DOO0OODOO0O0
00000O0o0O0o0O0obD0oo0O0o0O0o0o0ooooon

Diezoelectric . _Parts Feeder Table :l "j

0, Actuator

Fig. 1 Mechanism of microparts feeder
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Fig. 2 Relationship between velocity of 0603-type capacitors and

the frequency of the driving vibration at each saw-tooth pitch
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Fig. 3 Maximum velocity of 0603-type capacitor
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Fig. 4 Relationship between velocity of 2012-type capacitors and
the frequency of the driving vibration at each saw-tooth pitch
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Fig. 5 Maximum velocity of the 2012-type capacitors
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Fig. 6 Comparisation of velocities and dispersions of both capac-
itors with the same surfaces and driving conditions
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