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Abstract -~A stability experiment on high speed rotor and gas lubrication bearings was
presented in thispaper. Based on shaft center orbits, frequency coupling 3-D plot , frequency
spectrum and bif urcation plot , the nonlinear characteristicsof rotor bearing system were anar
lyzed. The experiment proved that , gas whirl in gas bearing and rotor system was a major
contributing factor to nonlinear instability. Double periodic bifurcation caused by gas whirl
was an inevitable path to chaos vibration. Theinstability rotational speed will vary alot from
desgn speed by modulation of the coupling relationship between system’ sinherent frequency
and gas whirl frequency , meanwhile effective control of chaos vibration based on bounded
ness of chaosis a new method to improve nonlinear stability of rotor and bearings.
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Table 1  High speed rotor-bearings test rig
) configuration parameters
F
[1] D/ mm 50
L/ mm 590
: D1/ mm 54
£  Fo O Dt/ mm 94
a 1 A Ll
Is/ mm 475
A=0, ; A <0,
n kg 5
n (r/ min) 60 000
, OCHE& PHE®
! 2
Table 2 Hybrid gas bearings configuration parameters
L/ mm 50
: D/mm 50
ho/ mm 0.8
J A 0.032
’ L/ D 1
| T |
' 1
) Fig.1 Hydrostatic-dynamic hybrid gas bearings
1 structural sketch plot
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