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Research on nonlinear fluid-solid interaction dynamic lubrication
in-floatingring bearings
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Abstract : An experiment of floating ring bearings and flexible rotor in a micro turbo-en-
gine was presented. Some nonlinear behaviors of fluid-solid interaction in floating bearings
were studied. And nonlinear frequency characteristics of five typical vibrations in floating
ring bearings were presented. Furthermore, the difference and correlation between power
frequency characteristicin critical speed range and whirl frequency harmonic response charac-
teristic wereillustrated. At the same time, the method to control vibration and to eliminate
whirl was described. Based on the analytical expressons of load capacity and whirl frequency
in sngle oil film lubrication bearings, the stability of floating ring bearings was analyzed.
The experiment shows that the whirl ratios of outer and inner oil film in floating ring bear-
ings approach 0.5 and 0. 3, respectively , in squeezing vibration , which matches the theoreti-
cal analyss condderably. This research provides experimental and theoretical evidence for
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future floating ring bearings desgn and performance research.

Key words: floating ring bearings; flexible rotor; nonlinear ; lubrication mechanism
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Fig.1 Micro turbine engine rotor-bearing

schematic diagram
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Table 1 Rotor design critical speeds

1 [ (r/ min) ;
2 [ (r/ min) ;
1 [ (r/ min) ;
2 [ (r/ min) ;

/ Hz
/ Hz
/| Hz

/| Hz

3568; 59.5
5864; 97.7
19244; 320.7
67430, 1123.8

Fig.2 Floating ring bearing geometry

2

Table 2 Haating ring bearing geometric parameters

/

/

0.042 0.051/
0.055 0.066

/ mm 28/ 38
/ mm 20/ 20
/ mm

/ mm 5/5

28/ 38
18/ 18

0.042 0.051/

0.055 0.066
5/5

1X
18000 19000r/ min,

19000 21000r/ min,
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