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Fig. 1  General view of the rolling-bearing system
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Table 1 The parameters of C204JUT and 6208

Essential parameters C204JUT 6208

Bore diameter d;( mm) 29.1 40

Outside diameter d,( mm) 39.96 80
Medium diameter d,, (mm) 34.53 60
Curvature radius of inner raceway r;( mm) 2.79 6.18
Curvature radius of outer raceway r, ( mm) 2.83 6.3

Contact angle B(°) 0 0

Rolling ball number z 8 9

Ball diameter D, (mm) 5.43 12
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Table 2 Comparison of the results from the prototype, the model and the prediction

Rotational speed Radial force Damping Radial clearance
Steady Steady Steady Steady Steady Steady Steady Steady
speed displacement force velocity damping displacement radial clearance velocity
(/min) (10 m) () (107m/s)  (N-s/m) (10 % m) (pm) (10 *m/s)
Prototype 19600 2.122 22.3 5.614 190 2.150 13.3 2.067
Model 12530 5.859 139.3 9.793 899 5.938 40.5 3.117
Prediction 18514 2.125 18.2 5.897 195 2.154 14.7 1.877
Error( % ) 5.54% 0.14% 18.39% 5.04% 2.63% 0.19% 10.53% 9.19%
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SIMILARITY RESEARCHON THE NONLINEAR DYNAMIC CHARACTERISTICS
OF ROLLING BEARING IN ROTOR-BEARING SYSTEM*

Luo Zhong'"  Guo Jian' Tang Rui' Han Qingkai® Wang Deiyou’
(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China)
(2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China)
(3. AVIC Shenyang Aero-engine Design Institute, Shenyang 110042, China)

Abstract A similarity model considering the nonlinear dynamic characteristics of rolling ball bearing in rotor-
bearing system was put forward to examine the problem of dynamic similarity. The nonlinear vibration differential
equation of rolling ball bearing was firstly established. The similarity relationship on the nonlinear dynamic char-
acteristics was deduced by the integral simulation method, and the similarity design criteria of the rolling ball
bearing was then achieved. Afterwards, the groove ball bearing of C204JUT and 6208 were set as a prototype and
a model for numerical simulation, respectively. The effect of rotational speed, radial load Fr, damping C and ra-
dial clearance on the vibration displacement and velocity of rolling ball bearing system were investigated by bifur-
cation. Finally, through comparing the bifurcation range, the stable parameter value, the response value for the
stable motion in the bifurcation diagram, the similarity criteria was verified. The conclusions were obtained as fol-
low: 1) The similarity relationship of the nonlinear vibration characteristics for the rolling ball bearing can be es-
tablished by its structural similarity. ii) The bifurcation shape of the prototype and the model was consistent, and

the steady response of the model matched that of the prototype very well.

Key words rotor-bearing system, rolling ball bearing, nonlinear characteristics, dynamic similarity
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