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Non-L hear Bearhg Force of the Rolling Ball Bear ng
and Its-Influence on V ibration
of Bear ng.-Systam
TAN'G Yun-bing,~ GAO Deping, LUO Gui-huo
(College of Energy & Pow er Engineering,
N anjing U niversity of A eronautics and A stronautics N anjing 210016, China)

Abstract: Rolling ball bearing isw idely used to support rotors It isa non-negligible source
of vibration-in many typesof rotating machines, © the vibration characteristicsof the rolling ball
bearing systan isworth to be investigated Hertz elastic contact theory and bearing kinematics
theory were goplied to calculate the force caused by the rolling ball bearing The non-linear
vibration of rotors supported by the rolling ball bearing w as studied It w as found that the non-
linear bearing force excited the varying compliance vibration M any kinds of periodic
(synchronous, sub-and super-synchronous) and non-periodic (quasi-periodic and chaotic)
reponses exist in the systan. The periodic bifurcation behavior of the systean was analyzed by
meansof gectrun diagram s, Poincaré maps and bifurcation diagrans W hen non-linear bearing
force and unbalance force act smultaneously, combined vibration will be generated W ith the
Increase of unbalance force, the varying compliance vibration w ill bew eakened
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varying compliance vibration
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Table 1 Theamplitudeand frequency in different geed
/(r/min) 4 000 8 000 10 000 11 000
Mz 225.05 450. 11 562. 63 618. 89
/m 8.42e 7 2.02e- 7 1.66e- 7 1.12e 7
Mz 66. 67 133. 33 166. 67 183. 33
/m 1.67e 7 6.2le- 7 8.80e 7 11.69% 7
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