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Control of cambered web’s lateral dynamics by a using steering guider
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Abstract

4:F 3 (Continuous Process), ¥

It is almost impossible to have a straight web for processing in the continuous process systems. The
cambered web usually causes the strip walking and damage during process. It is necessary to identify the
lateral dynamics of the cambered web for the precise control of lateral behavior. In this paper, a dynamic
model of the lateral behavior for a cambered web is developed by introducing the concept of steering angle
equivalent to moment caused by the camber. This model can be extended to include terms associated with
moment, induced by roller’s tilting, web slippage, and shear force, etc. Using this model, a new feed-forward
controller is proposed to enable the on-line camber estimation, which is difficult to be measured directly, and
the prediction of lateral deflection caused by camber. Computer simulation study shows that the proposed
controller successfully eliminates the effect of camber and has better control performance than that of the
existing PID controller.
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Fig. 1 Boundary condition of Shelton's model
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Fig. 2 Velocity change in a roller with elastic curvature
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Fig. 4 Static behavior of cambered web
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Table 1. Simulation parameter

Acronym Description Value
EI | Bending Stiffness | 12.7 N'm?
L Span Length 2m
V; Machine velocity | 1 m/s
T 1% Span Tension | 4 kgf
w Width of web 033m
T Thickness of web | 12e-6 m
P Curvature radius 78.6 m
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Fig. 7 Lateral dynamics by camber
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Fig. 11 Lateral deflection without controller
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