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Fig.1 The structure diagram of double-row deep-

groove ball bearing
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Fig. 2 The contact form between steel ball and raceway
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Fig. 3 The contact model of elastohydrodynamic

lubrication
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Fig. 4 The equivalent rigidity calculation model of

contact pair between ball and raceway
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Tab.1 The structure parameters of bearing

N1E/ SR/ WY HR/ Rk SR R E
mm mm mm B /A 242 /mm
25 52 7.144 20 22.822

WERE  ERmEfE wiEdR WoRSEE/ R/

4% /mm 4% /mm A mm pm
15.678 3.858 0. 54 18 5
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Tab. 2 The main parameters of lubricating oil

BhIEE/(Pa . s) FiE R/ Pa !

0.041 1 2.057 5X108
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Fig.5 The ADAMS simulation model of double-row
deep-groove ball bearing
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Tab. 3  Simulation and calculation comparison of

kinematic parameters
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Fig.7 Acceleration of rolling body in z-direction
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Fig.8 Acceleration of rolling body in y-direction

3.2 g BORE R 4 Sl 0 e 53 e

XUB TR T8 BR A 7K AE 7R 52 1 i 48 A 2B 28 AL
2 RIR SRS £ el 2 1) i A 2k S
TR B Al 7 R 42 Sk W B2 7 A R L B AR LT Sk
JRE P9 A8 22 A ) P 2 o R 7 A T AR AR R T
R B YR SR AR b3 SO0 B T e L 1
B[R] 47 280V T A9 S50 L An &L 9 . i
R B 2 A i 20 45 KL P SN S TR BR Z ] 1Y
S5 RN BE 3 O 5 A B 5 VR Bk 14 A AR NI BE D T A
TR ER 0 AR RN BE L EL R el £ A RGO
1 22 [EL 3 K.

35

£ 30F

£ 25[

- 20f

e 1.5

S0 YT o ek s

~< 051 —— P o 5 VBRI S

0 2 4 6 8 10
O/kN

B9 o & 2R E R

Fig. 9 The effect of contact load on equivalent stiffness
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Fig. 10 The relationship between radial load and

bearing vibration
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Fig. 11 The relationship between axial load and

bearing vibration
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Fig. 12 The effect of rotational speed on equivalent

stiffness
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Fig. 13 The relationship between rotational speed and

bearing vibration
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Abstract: A rigid-flexible coupling multi-body contact dynamics simulation model of double-row
deep-groove ball bearing is proposed, which is based on analysis of the dynamic relationship among
components of studied bearing through considering both the elastohydrodynamic lubrication theory
and the Hertz contact theory. using the multi-body dynamics analysis software ADAMS combining
flexible treatment by the finite element analysis software ANSYS. The equivalent stiffness is
developed synthesizing the effect of Hertz contact stiffness and lubrication contact stiffness. The
effects of different load, rotational speed and oil film thickness on the vibration characteristics of
double-row deep-groove ball bearing are analyzed. The experimental results show that the adequate
load can restrain the vibration of double-row deep-groove ball bearings, the increase of rotational
speed can intensify the vibration, and the vibration decreases first, then increases with the increase of
oil film thickness. The studied work can provide reference for structure optimization design, vibration

and noise reduction and running state monitoring of double-row deep-groove ball bearing.

Key words: double-row deep-groove ball bearing; rigid-flexible coupling; elastohydrodynamic

lubrication; contact stiffness; vibration characteristics



