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ABSTRACT

In turbo-machines operated at high speeds through gear speed increasers a precise
coupled analysis of lateral and torsional vibrations is required to achieve highly reliable
designs with low vibration and low noise levels, where the vibration coupling is due to
the gear pair mesh stiffness. In this paper, applying the generalized coupled
lateral-torsional finite element model of a gear pair element, has been analyzed a
coupled lateral-torsional vibration of the prototype 800 RT turbo-chiller rotor-bearing
system with a bull-pinion gear speed increaser. Results have shown that the coupled
torsional natural frequencies  have . decreased due to the coupling effect of lateral
vibration and particularly, the 2nd torsional natural frequency and its mode shape have
had big changes. However, changes of lateral vibration characteristics have been noticed
only at high lateral whirl natural frequencies above 15,000 rpm.
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Fig. 9 (a) 1st torsional mode with the
torsional analysis only.

(b) 1st torsional mode with the coupled
analysis.

(c) 1st lateral mode with the coupled
analysis for lst torsional mode.
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Fig. 10 (a) 2nd torsional mode with the
torsional analysis only. - '

(b) 2nd torisonal mode with the coupled
analysis.

(¢) 2nd lateral mode with the coupled
analysis for 2nd torsional mode.
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