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Stabilization of Tension Control in Reverse Rolling by Using State Feedback
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Abstract:

This paper presents a new tension control scheme for reversing mills based on a state feedback approach. The
proposed control scheme consists of a feedback of the derivative of the strip tension to the reel motor torque, which
is equivalent to the state feedback of the difference of the strip velocity between the reel and the mill. The state
feedback virtually has the effect of enhancing the damping ratio of the tension dynamics and is effective to alleviate
its oscillatory nature. With its simple structure, the control scheme has been successfully incorporated into the

existing control system of an actual reversing mill, increasing the rolling speed and thereby improving the

productivity.
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Fig.1 Typical tension control system for reversing mills
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Fig.2 Block diagram of the tension control system
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Fig.5 Frequency response of the back tension dynamics

10

0
—10r With state feedback
—20F
—30F
—40F
-50
0

— Without state feedback

Magnitude (dB)

S

_50_
—100F
—1501
—200F

—250 L
0.1 1 10

Frequency (rad/s)

Phase (°)

Fig.6 Frequency response of the front tension dynamics
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Fig.9 Experimental results without the state feedback in the
case of the back tension
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Fig.10 Experimental results with the state feedback in the
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