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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.

This paper describes an analysis of dynamical behavier of the micro-parts feeding using a saw-tooth
surface. Saw-tooth surfaces bring difference of contact condition at positive and negative direction, which
realize unidirectional feeding of micro-parts with simple planar and symmetric vibration. In order to design
an appropriate saw-tooth surface for various micro-parts, we need to understand influence of contact condi-
tion of saw-tooth surface with a micro-part. Spherical models are defined as an approximation of roughness
of a micro-part surface. We derive statics of contact of these spherical models with a saw-tooth, and we
derive dynamics of a micro-part. Then we conduct numerical simulation for feeding and assess the influence
of pitch of saw-tooth surface on micro-parts feeding.
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(a) slope contact (b) point contact
Fig. 4 Contact condition of a convexity and two saw-tooth
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Fig. 2 Ceramic capacitor Fs =Fc+ frscos = —Fp(1 — cos@(cos @ — ussinf))  (2)
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(b) point contact
Fig. 5 Statics of each contact condition

(a) slope contact
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Fe = fnpcos ¢+ frpsing = Fpcos ¢p(cos ¢ + e sin ¢) (3)
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Fs, slope contact with pushing.
F; = Fe, point contact with pushing.] (7)
0, no contact or separated motion.
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(a) fixed coord.

(b) micro-part position
Fig. 6 Fixed coordinate system
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(a) micro-part coord. (b) force vector
Fig. 7 Micro-part coordinate system
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Fig. 8 Simulation results
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