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Abstract: A simulation modeling method of bearing dynamics based on the global coordinate
system is proposed to solve the problem of low accuracy of the contact solution in the existing
commercial softwares for bearing dynamic analysis. The angular contact ball bearing is used as
the research object, and the transient geometric position relationships of each part of the bearing
are analyzed by using the rigid body dynamics theory; dynamic differential equations of the
bearing assemblies are constructed by combining the classical Hertzian contact theory and
elastohydrodynamic lubrication theory; the GSTIFF 13 algorithm with high calculation accuracy
for displacement solution is used to solve the dynamic differential equations quickly. The higher-
pair contact process between bearing components is accurately predicted by analyzing the force
state of each part in any transient state. Compared with the calculation of classical theory, the
simulation error of the contact force of the proposed model is 0. 82% ; the speed simulation error
of the model is less than 0.5% by comparing with the measured cage speed under different
rotating speeds and different preloads by the test bench. The proposed method significantly

improves the precision of characteristic analysis of bearing contact and movement, and provides
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an accurate and efficient calculation method for engineering design and state modeling prediction

of rolling bearings.

Keywords: angular contact ball bearing; accurate contact modeling; global coordinate system;
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Fig. 2 A schematic diagram of ADAMS secondary development
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Fig. 5 Geometric relationship between cage and roller

R TL AT 5 28 T 0 TR S A5 PR R AL SR L i A
M B REOLO0,I7 10 A T AE R S & Y 22
K

(8

<7

1 0,0, |—=C,s 10,04 |>C,
{m | 0,04, 1< C,
A C, M ORFF AR5 TR B I Z 8] Y SR LRI B
PR 28 1 g AL A0 TR Sh M B fi 1 455 R0 mT R Oy
Hertz £z il B il W1 B K, 7] 2 B8 P8 5 08 gl 4 1 £z
S ) 8 i UV o =2 T Al 0
Q, = K., ok° (9
1.2.4 BRBERL3FEBEZAWMEZERS R
Frae 5 5] A 18 22 8] i A B AR 2 T i 3 5 A9 3




%84l

PR Bl 200 0E T 7 A 1 T e 51 T R R 22
(P I 0 LU /DN 5T SR 6 1 s il 7R ST R
R 55 BB A LT SC R A 6 B .

& i 1A

REFSEE DR Y, ShIE 5| AT

F6 REFRSLIFERZNZIIRE
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Fig. 7 The force of the cage at a certain time
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Fig. 8 The force on the inner ring at a certain moment
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