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ABSTRACT

This research presents an analytical theory to calculate the characteristics of the ball bearing with

waviness in its rolling elements considering the centrifugal force and gyroscopic moment of ball.

The

effects of centrifugal force and gyroscopic moment are introduced to the kinematic constraints and

force equilibrium equations, and the waviness of rolling elements is modeled by sinusoidal function to

calculate the contact force at each ball.

to waviness are calculated by using the Newton-Raphson method.

The numerical solutions of governing equation of bearing due

The accuracy of the research is

validated by comparing the contact force, contact angle in case of considering the centrifugal force

and gvroscopic moment of ball and the contact force and vibration frequencies in case of considering

waviness with the prior researches.

respectively,

It investigates the stiffness, contact force,

displacement and vibration frequencies of the ball bearing considering not only the centrifugal force

and gyroscopic moment of ball but also the waviness of the rolling elements.
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Table 1 Specification of ball bearing'”

Number of ball. Z 16

Ball diameter, D 22.23%x10” [m]
Pitch diameter. 4,, 12526 %10 [m]
Axial preload, P, 16 [kN]

Groove radius of inner race, #;(11.63x10™ [m]

Groove radius of outer race. #,[11.63x10” [m]

Diametral clearance, P, 043%10"" [m]

Waviness amplitude, A 1x107 [m]
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Table 2 Principal vibration frequencies trom the
waviness of the rolling elements( /21
intger. Z © number of ball S
rotating frequency of inner race, f,

cage rotating frequency. f, ©  ball
Spmnmg trequenu) o
Type of | W aviness ¢ l rincipal Type of
waviness | order [frequencies[Hz]| motion
Out [=iZ iZf, axial
e ace .
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I=Z+1 | iZf—f) f radial
Oversize 7, radial
Ball [=2i 2if - axial
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Table 3 Comparisons of cage rotating frequency, I ¢ : without considering waviness
ball spinning frequency and principal z : considering waviness
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