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Estimation of the Unmeasured Unbalance Responses and Identification
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ABSTRACT

The unbalance response analysis is one of the essential area in the forced vibration analysis of

rotor bearing systems because of it usefulness in balancing and diagnosis as well as identification

of parameters involved in rotor bearing systems. However some unbalance responses are not meas-

urable dde to the fact that rotor bearing systems are often encapsulated by fixtures or safety

protectors. In the present paper, an efficient estimation scheme for unmeasured unbalance

responses in rotor bearing systems is developed. The fundamental feature of the proposed method

is characterized by the linear formulae to estimate the unbalance responses from the measured

unbalance responses and the finite element auxiliary model equation which is constructed to be

identical to the prototype excluding the uncertain parameters such as bearing coefficients. The

identification formulae for bearing parameters are also derived by using the unbalance responses

and the finite elements auxiliary model. Simulation is provided to verify the effectiveness of the

proposed method.
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Table 1 Specifications for the five disk rotor—
bearing system

Shaft

« length 1.20m

« diameter 10cm

» density 7833 kg/m®

+ Young's modulus 2.80 x 10"'N/m?

« number of finite elements 8(equal length)

Disks(5 1dentical)

» mass 20kg

 polar moment of inertia 0.163kg—m?*

« diametral moment of inertia 0.085kg —m?

« locations 0.30m, 0.45m, 0.60m, 0.75m, 0.
90m (from left)

Bearings(2 identical)

+ stiffness coefficients(MN/m)
ko =20, ko= —15, k., =10, k=25

+ damping coefficients(KNs/m)
¢yw=060, ¢,,= —40, ¢,,= —40, ¢,=80
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