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Effect of the interference fit and axial preload in the stiffness
of the high-speed angular contact ball bearing

WANG Shuo-gui, XIA Yuan-ming

(Dept. of Modern Mechanics . University of Science and Technology of China, Hefei 230027, China)

Abstract; Based on the pseudo statics analysis and raceway control theory of the bearing, the
comprehensive method and its corresponding program were given for calculating contact rigidities between
balls and raceways and radial, axial, angle rigidities of the bearing by analysing the effect of the
interference fit and axial preload, etc. The results from taking B7004 bearing as an example show that the
contact rigidities between balls and raceways, radial rigidity of the bearing increase and axial, angle
rigidities decrease as the interference fit increases; the contact rigidities and bearing rigidities increase with
the increase of axial preload; when the axial preload is smaller, especially when the rotation speed is higher, the
axial preload should be carefully selected, or the bearing rigidities will exhibit unstable fluctuations.
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Fig. 1 Contact rigidities between balls and raceways
5 PAL AR P4 f O ) B ) O o s g 20 001 R RS
J A HERAL Tl RS I 5 BB SN 2 18] Y 3 2

Hft .
FH B AR T Z A BR A4 fih W1 Z BB O3 56

2, AR AR AR W E K, R K, R R
K, h
K, — 22‘1 KKEKW cos’ Z(Gi—1, D
jZZ;KK f;g (15)
QEZK ”{ o' 25— 1. (16)

#(14)~(16) Eﬂﬁﬁ&?ﬂﬂ?@c%dﬁ@ﬂ STy
T Ty ) i AR W B B Rk =X, D, i Bl AR G
BHARER TR BR S VA I8 1 8h 25 4% ik F A4 foh 2%,

far o 200 LA 3008 0 2 0 B AR T8 48 | BRE.
1.3 B HESTINKEZEHIER
1.3.1 EHBIUATHEFG 42

X TR A s R, AR T R Y 52 2 D S
AR FR, AN 2 B, 53 A, i a3 ST AN K Y AR AR B

A A

z z
J=1
AN J=2
J=3
v

|NE

gl
B \IM‘/

w7

MW J

B2 #RZHTEHR
Fig.2 Schematic of the bearing load
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Fig. 4 Computation flowchart of the bearing stiffness
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angular contact ball bearing (B7004)
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