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Estimation of Critical Speed and Damping Ratio
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Abstract: This paper presents methods for estimating critical speed and damping ratio of a

rotor and predicting the rotor response to imbalance at the critical speed. The estimation and pre-

diction are carried out by means of the vibration values measured during the escalation stage of

the rotor speed but below critical speed. In this way the critical speed and damping ratic can be

obtained without running the rotor over its critical speeds, therefore a violent and dangerous vi-

bration of the rotor at critical speed can be avoided. Additionally the prediction of the rotor re-

sponse to imbalance at critical speed can give an assessment of condition of the rotor balance. Ex-

perimental results show that the critical speed and damping ratio can satisfactorily be estimated by

these methods below 80 percent of the critical speed.
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on the estimation of critical speed
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Table 1 Comparison of estimated critical speed with the measured value at different speeds
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