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A study on the Active Control for Flexible Rotors Using Phase Control Method

W. C. Lee(Mech. Eng. Dept.,, CWU), S. W. Kim(Mech. Eng. Dept., CWU), J. S. Kim(Mech. Eng. Dept.,

CWU), H. O. Park(KIMM)

ABSTRACT

This study performed by a previous research for the applying expert system to active vibration control algorithm.

In order to increase productivity and efficiency, high-speed rotating machines become popular these days. They are

likely to vibrate and cause machine failure even though they have small unbalance. Therefore, a high-speed rotating

machine needs a balancing technique. ISO 11342 classifies flexible rotors in accordance with their balancing

requirements and establishes methods of assessment of residual unbalance. But, even if they finished balancing work,

they have harmful effect vibration under the high-speed rotating environment. This vibration effect is very small, but

it must be removed for the improvement of the rotor's spin accuracy. This paper introduces a new active control

method that remove the exciting force by a phase control. For this method, the high-speed rotating rotor was

reconstructed by a flexible rotor model. The forces which excite the rotating system suppose cyclic forces, we obtain

the responses by numerical method. And then through the pattern analysis about the vibraton responses, the controler

generate the control force with the reverse phase and similar magnitude. This paper suggest an phase control method

and shows how to improve the rotating vibration accuracy of the flexible rotor dynamics system using phase control

method.
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Fig. 1 Simplified mode shapes of the flexible rotor
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Fig. 2 Test rig set of the high speed shaft system

Fig. 3 Configuration of the shaft fe model
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Fig. 4 The state space model of the flexible rotor
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Fig. 5 Non controled forced vibration response
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Fig. 6 The state space model of the flexible rotor with
a controler
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Fig. 7 Under the controled forced vibration response
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