CHAOTIC BEHAVIOR OF ROTORS ON LUBRICATED BEARINGS
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ABSTRACT

Rotors running on lubricated bearings are affected by the behaviour of the fluid film within the
bearings. The actual behaviour of the lubricant film must be modelled in some detail as the pressure
of the fluid and therefore the resulting forces are affected by the rotor position ([1, 2]). For the study
in the small, the journal bearing can be modelled using the conventional eight — coefficient
linearized model ([3]). The static equilibrium position must be determined for each rotational speed
before computing the dynamic analysis in the frequency domain. Typical phenomenon of oil whirl
and oil wip characterise the motion of the rotor if the assumption of small amplitude motion is taken
into account.

To study the motion of the rotor in the large it is necessary to resort the numerical integration of the
equations of motion. Numerical simulations of a Jeffcott rotor on plain journal bearing (4),
modelled as fully cavitated short bearings have evidenced that the system may reach, in certain
conditions, a steady state chaotic condition.

The aim of the present paper is to investigate the dynamic behaviour of actual rotating machines
running on actual lubricated bearings. The rotor is first modelled as a rigid, 4 d.o.f. rotor to account
for gyroscopic effect and then modelled using a FE approach through Dynrot code to take the effect
of the flexibility of the rotor into account.

The numerical analysis shows how the results obtained with a very simplified configuration can be
extended to industrial prototypes.
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