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Dynamic characteristics of angular contact ball bearings
under different preloading mechanisms and
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Abstract: Based on Hertz elastic contact theory and raceless control theory, a quasi-static analysis
model of angular contact ball bearings with five degrees of freedom under different preloading
mechanisms was established. Newton Raphson method was used to numerically solve the established
model for exploring the influences of preloading mechanisms and interference amount on the dynamic
characteristics of angular contact ball bearings. The effectiveness of the model was verified by comparing
the results of contact angle and bearing stiffness of the established model with those of existing literature.
The influences of the interference amount on the assembly pressure of the inner and outer rings and the
contact deformation of the raceway as well as the influences of the interference amount and the preloading

mechanisms on the bearing stiffness were explored. The results showed that with the increase of

&S B HA: 2022-05-13

E &I B : MK A RREEE (52075554)

TE & 8 s 2572(1996—), W, W2k, 3 M FTHUREE T RS0

BIEEE: TH001989—), B, FIHE2 . /LS00, WA, FEMNFEVREAIRSIMA IS, E-mail: qingshanwang@csu.edu.cn

SRR 2R, EH L, Exte, . ARG I 78T Al skaR ) s 0 Rk (0], 2 3 /1724, 2024, 39(4): 20220334. LI Zhen,
WANG Qingshan, WANG Ruihua, et al. Dynamic characteristics of angular contact ball bearings under different preloading mechanisms

and interference amount[J]. Journal of Aerospace Power, 2024, 39(4): 20220334.

20220334-1


mailto:qingshanwang@csu.edu.cn

IR DA

%39 %

interference, the assembly pressure of inner and outer rings decreased and the initial contact angle

decreased; with the increase of interference, the radial stiffness of the bearing increased, while the axial

stiffness and angular stiffness decreased; compared with constant pressure preloading, positioning

preloading can improve the bearing stiffness; ghe influence of rotation speed on contact deformation and

assembly pressure was investigated, and the release rotation speed was determined to be about 40 000 r/min.

Keywords: interference amount; preloading mechanism; Newton Raphson; bearing stiffness;
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