24 6 Vol.24 No.6
2009 6 Journal of Aerospace Power Jun. 2009

:1000-8055 (2009) 06-1305-06

( , 100191)

(Hertz)

V263 4 ; TH133 3 A

Effects of ralling-ball diameter of ceramic bearing
on rotor critical speeds

CHEN We, DU Farong, LI Yunqging

(School of Transportation Science-and Engineering,
Beijing University of Aeronautics and A stronautics,-Beijing 100191, China)

Abgtract : Based-on Hertz contact-theory , the influence of rolling-ball diameter of ce-
ramic bearing-on bearing stiff ness was-analyzed By these-taws, it's possible to tune rotor
critical-speed in design of micro turbinejet engine-and verify it experimentally. Two groups of
hybrid ceramic bearings‘\were\taken—-as_rotor supports to measure the critical speed It is
proved that we can change'rotor critical speed effectively by this method Andit al so provides
experience for changing critical speed in micro turbine jet engine desgn

Key words: ceramic bearing; rolling balls; rotor; critical speeds;
micro turbine jet engine; stiff ness
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Table 1 Parameters of hybrid ceramic bearings used
in experiments

Dp/ mm 4.8 38
/ 9 9
d/ mm 10 10
D/ mm 26 26
B/ mm 8 8
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2 4.8mm
Table 2 Rotor critical rotating-speed when the rolling
balls diameter is 4 8mm

/ Hz / (r/ min)
1 0513 4 30804
2 514 1 30846
3 1546. 7 92802
4 1547 7 92862
5 1552 7 93162
3 38mm

Table 3 Rotor critical rotating speed when the rolling
balls diameter is3 8mm

) 250
900 1000 ,
(L 5mm )

300

4
Table 4 Measured results of rotor critical rotating speed

/ Hz / (r/ min) | Hz / Hz
1 0530. 6 31884 385440 1370 1480
2 53l 4 31836 370470 1534 1670
3 1639 4 98364
4 1878 1 112686
5 1878 9 112734 6
52 ’
3 _6mm
100000 r/\min, : '
3 , 2
, 7 L'M S830A
y 4096 Hz. [1]
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