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This paper is concerned with theoretical and experimental investigations carried

out on misaligned rotor systems.



A 3D finite element of a coupled Jeffcott rotor system is modeled using
hexahedral elements. The two Jeffcott rotors are coupled by means of an automeshed
coupling. Two power transmitting pins are connected across the coupling halves.
Misalignment is introduced to the driven shaft and the misalignment forces induced in the
coupling pins are analyzed.

The model is rotated statically and misaligned forces are obtained at equiangular
locations. It is found that the forces vary at the frequency of the shaft speed and the
harmonic analysis of the force variation indicates that the system is excited by odd
harmonics from 1x to 7x in case of parallel misalignment. The axial force variation is
also obtained and the corresponding harmonic analysis is also performed. The amplitudes
of these forces are found to be in good agreement with the derivation of Gibbons (1976).

An Orbital analysis of the misaligned rotor system is performed. Multilobed
orbits, see Bloch and Geitner (1984), are obtained and presented.

A test rig consisting of two coupled Jeffcott rotors is designed and fabricated.
Parallel misalignment of 0.5mm is introduced to the driven shaft and the dynamic
response of the system was analyzed for the harmonic components present in it in the
direction of misalignment. The orbits are found to be multilobed around the one-third
critical speed region. At around the half critical speed region, Limacon (see Lee, 1993)
shaped orbits are observed. For a more severe value of misalignment (1mm), “8” shaped
orbits are observed around the half-critical speed region. The harmonic components in
the direction of misalignment for the two values of parallel misalignment of the
experimental rotor, the axial vibration of the disc are also reported in the paper.

The predominant radial characteristic of parallel misalignment and the
predominant axial characteristic of angular misalignment are clearly identified, see
Cempel and Haddad (1991). The fact that misalignment orbits are directional in nature,
see Bloch and Geitner (1984) are identified and investigated. Multilobed orbits which
indicate severe misalignment are obtained for severe values of misalignment around the
critical speed region, see Bloch and Geitner (1984). Backward whirl was observed
between the two critical speeds, see Rao (1994). The fact that minor values of
misalignment give rise largely to once per revolution component of vibration (see Ehrich

(1991), is also investigated and presented in the paper.
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