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2-Inertia System Control using Resonance Ratio Control and Manabe Polynomials
Y oichi Hori, Member (The University of Tokyo)

Vibration suppression and disturbance rejection controls are important issues in recent steel rolling mill systems due to
the application of high response Ac drive system. Various methods have been aready proposed, for example, simple

accel eration feedback, state feedback and H¥ control, etc.

In this paper, | will propose a novel controller for a 2-inertia system which is the simplest model of the rolling mill
system, where the roll is coupled with the motor by a long shaft. By realizing "Manabe Polynomias' using the
"resonance ratio control" based on the disturbance observer, the 2-inertia system can be controlled quite effectively.

Moreover, the order of the proposed controller isonly 2.

I will show some simulation results to demonstrate that the proposed controller suppresses the torsiona vibration and
the disturbance torque effectively in various 2-inertia systems with a wide range of the ratio between the motor and load

inertia moments.
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Fig.1 Typical configuration of the steel rolling mill system.
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Fig.2 2-inertia system model.
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Fig.3 Block diagram of the 2-inertia system.
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Fig.4 Transfer function description of the 2-inertia system (1).
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Fig.5 Transfer function description of the 2-inertia system (2).
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Fig.6 Example of frequency characteristics from T, to o, .
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Fig.7 Resonance ratio control.
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Fig.8 Effect of the resonance ratio control.
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Fig.9 The transfer function from T, ' to @, .
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Fig.10 Normalized 2-inertia system.
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Fig.11 Speed controller C(s) and the closed loop.
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Fig.12 Block diagram used for the simulations.
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Fig.13 Simulation results when Ry = J /3,0 = 5.
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Fig.14 Simulation resultswhen Ry = J /3, = 2.2.
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Fig.15 Simulation resultswhen Ry = J /3= 1.
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Fig.16 Simulation results when Ry = J, /3y, = 0.5.
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Fig.17 Simulation results when Ry = J /3,y = 0.2.
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