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Off-line Controller Design for a Tension and Looper System via Multi-parametric Programming

Nobuyuki MOROOKA and Akira Konma

Synopsis : An off-line controller design method of a tension and looper system is derived based on hybrid systems approach. By employing a multi-

parametric programming method, a nonlinear feedback control law, which is equivalent to the model predictive control, is constructively

given. The feature of resulting control system is illustrated with numerical example.
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Fig. 1. Looper system.
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Table 1. Plant parameter.

Sign | Value Unit Description
J 2.16 x 10° | [Nm?| | Looper inertia
H 3.1x 1073 | [m] Strip thickness
b 1.0 [m] Strip width
P 7.85 x 10° | [kg/m®] | Strip density
r 0.6 [m] Looper arm length
Wy | 25x10% | [kg] Looper weight
1 2.8 [m] Half of length between stands
L 0.125 [m] Distance between looper axis
and center of gravity of looper
D 49.0 [Nms] | Looper damping factor
fc 5.0 [deg] Offset angle between looper angle
and center of gravity of looper
B 1.16 [deg] Strip angle with passline
g 9.8 [m/s? | Acceleration of gravity
f(o) | 0.2154 Forward slip
| E 1.96 [GPa] | Young’s modulus of strip
L 23.448 [m] Interstand strip length
Tasr | 0.2 s) WorkRoll time constant
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Fig. 4. Feedback control law: O=1I,, R=1,.
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