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Fig.1 2D model of bearing-rotor system in Romax
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Fig.2 Diagram of relative displacement in five directions of

inner and outer ringsunder loading force
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Table 1 Main parameters of SKF 7004CD/P4DB
Bearing model 7004CD/P4DB

Outside diameter/mm 42
Inner diameter/mm 20
Width/mm 12
Contact angle/° 15

Radius of curvature of outer raceway/mm 3.12

Radius of curvature of inner raceway/mm 3.12
Number of balls 12
Ball diameter 6
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Fig.3 Variation curve of the bearing stiffness with bearing preload
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Fig.4 Variation curve of contact angle of the bearing outer ring

with bearing preload
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Fig.5 Variation curve of contact angle of the bearing inner ring

with bearing preload
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Fig.6  Variation curve of the bearing life with bearing preload
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Fig.7 Test bench for bearing-rotor testing
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Fig.9 Variation curve of the static deformation of the shaft end of

the rotor system with bearing preload
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Fig.10  Variation curve of radial response amplitude of

the rotor system with bearing preload
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the bearing-rotor system with bearing preload
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INFLUENCE OF BEARING PRELOAD ON STATIC AND
DYNAMIC CHARACTERISTICS OF A ROTOR SYSTEM*

Zhao Geng Liu Baoguo” Feng Wei Wang Pan
(School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450000, China)

Abstract Bearing preload has a direct influence on the static and dynamic characteristics of rolling bearing-rotor
systems. Considering the effect of centrifugal force and gyro moment, the dynamic model of 5 degrees of freedom
bearing-rotor system was established in Romax software, and the influence of preload on bearing stiffness , working
contact angle, and working life was studied. Additionally, an experimental test bench of the bearing-rotor system
was built to evaluate the bearing stiffness, working contact angle, working life, static deformation by static load
and vibration response of the spindle system by dynamic unbalanced load, under different bearing preloads. As a
result, the relationship curves between the preload and these parameters were obtained. Finally, the effect of pre-
load on natural frequencies of the bearing-rotor system was studied, and the result shows that increasing preload is

helpful to increase the natural frequencies of the bearing-rotor system.

Key words preload, angular contact ball bearing, bearing-rotor system, static and dynamic characteris-

tics, Romax
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