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Micro-parts Feeding by a Saw-tooth Surface

Naoto Sugano, Ritsumeikan Univ., rr005002@se.ritsumei.ac.jp
Atsushi Mitani, Shin-ichi Hirai, Ritsumeikan Univ.

Abstract — This paper describes micro-parts feeding using a saw-tooth surface.

First, we describe

the principle of the proposed technique. Second, We show experimental results to examine whether the
proposed method performs micro-parts feeding. Finally, we investigate the relationship between feeding

velocity and driving force of feeder surface.
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Figure 1 Ceramic capacitor 2012

Table 1 TDK C series specification

Type | Size(t x w x h[mm?]) | Weight[mg]

1005 1.0 x 0.5 x 0.5 1.2

2012 2.0 x 1.2 x 0.6 7.5
Part
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Figure 2 Surface model
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Figure 3 Saw-tooth surface model
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Figure 4 Point contact between micro-part and saw-tooth
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Figure 5 Slope contact between micro-part and saw-tooth
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Figure 6 Driving system of the proposed mechanism

(b) saw-tooth surface

(a) a cross section

Figure 7 A saw-tooth surface of silicon wafer
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Table 2 Surface shape parameter

Type 30° 60°
9 [deg] | 30 60
p [mm] | 0.1835 | 0.0557
I [mm] | 0.1835 | 0.0557
d [mm] | 0.1250 | 0.1250
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Figure 8 Relationship between friction and groove depth

(a) positive dirction

(b) negative direction

Figure 9 Directionality of feeding
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Figure 10 2012 Motion at 10Hz square wave on §=30° surface

(b) negative direction
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Figure 11 2012 Motion at 15Hz square wave on 6=30° surfac
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Figure 12 2012 Motion at 30Hz square wave on =30° surface
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Figure 13 2012 Motion at 30Hz square wave on §=60° surface
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(b) negative direction

(a) positive dirction
Figure 14 1005 Motion at 15Hz square wave on #=60° surface
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(b) An extended part of above figure (Eo < 2000)
Figure 15 Relationship between feeding velocity and Ej
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