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A Study on Identifying Dynamic Characteristic Parameters of Rotor Bearing
Systems Using Field Measurement Data of Unbalance Responses

Dong-Hwan Lee” - Paul. Y. Kim"" - Noh-Gil Park ™™

ABSTRACT

Presented in this paper is a new method of identifying the critical speed of rotor-bearing systems without
actually reaching at the critical speed itself. Using the method, it is not only possible to calculate the
critical speed by measuring a series of rotor responses at much lower rotating speeds away from and
without reaching at the critical speeds but also the damping ratio and eccentricity of the system can be
identified at the same time. Two types of test rotors were tested on the Rotor Dynamics Test Facility at
the Rotordynamics Lab,, KIMM, and the theory has been confirmed experimentally.

The method can be adopted to monitor changes of the dynamic charactenistics of critical rotating machinery
before and after overhauls, repairs, exchanges of various parts, or to detect trends of direction of subtle
changes in the dynamic characteristic parameters over a long periods of time.
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Fig.4 Schematic diagram of measurement and
analysis system for test rotor
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Tablel Measurement data of test rotor vibration

Rotor Speed Amplituge dlrecggr;seAngle
(RPM) (mil,p-p) (deg)
1079 1.99 2232 °
1231 2.90 2230 °
1284 3.32 2230 °
1316 3.64 2229 °
1364 4.16 2229 °
1426 4.96 2230 °
1473 5.72 2229 °
1503 6.28 2229 °
1546 7.25 2229 °
1577 8.05 2229 °
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Table 2. Dynamic characteristics of test rotor

Critical : .| Eccentricity
speed (RPM) Damping ratio (mil)

1941.7 0.07 4.3
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Fig.8 Probabilities of critical speed
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Fig.11 Finite element model of test rotor
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Fig.13 Bode plot of test rotor
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Fig.14 Polar plot of test rotor
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Fig.15 Polar plot showing the effect of
residual unbalance of rotor
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