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Abstract

In this study, we developed an automatic veneer sorting system controlled by nonlinear friction and
nonlinear stiffness. With these nonlinear characteristics, it was difficult to analysis and to control the system
in the fast. However it is necessary to consider nonlinear characteristics to satisfy accurate and rapid control
demand in these days. We used not only nonlinear friction but also nonlinear stiffness and combined both to
control the system. An experimental device was designed with 4 AC servo-motors and 2 Sensors. Through a
series of experiment, we found nonlinear friction characteristics among roller versus veneer and veneer versus
veneer and nonlinear stiffness characteristics with stacked veneers. Finally, we showed that the proposed
control algorithm was very effective for veneer sorting system with nonlinear friction and stiffness.
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Fig. 1 Conformal contact
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Normal force

\__
Sliding Friction

Fig. 7 Friction in the system (rolling friction between
roller and veneer, sliding friction between veneer
and veneer)
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Fig. 8 Sliding friction
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Fig. 11 Spring characteristic of stacked veneers
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Fig. 12 Sorting mechanism

Fig. 13 Sorting mechanism
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Fig. 15 Schematic of sorting modeling

Fig. 16 Schematic of stacked veneers with spring
characteristic

a) Normal force is constant.

b) There is a line contact between roller and veneer.

¢) There is no elastic deformation on roller caused
by veneers.

d) There is a totally dry friction without any
lubrication between roller and veneer, and
among veneers.

€) Roller velocity is constant.
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Fig. 18~Pr6totype of sorting system
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