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Dynamic parametric modeling and tests for angular contact ball bearings
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(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract :

Aiming at dynamic stiffness and damping characteristics analysis problems of an angular contact ball

bearing, a single-DOF dynamic model of such a bearing considering foundation response was built to identify its dynamic

parameters here. An experimental device for identifying the bearing dynamic parameters was developed to test and analyze

the effects of different loads on the radial and axial dynamic stiffnesses and dampings of the bearing. Test results showed

that with increase in axial loads, the axial stiffness and the radial one increase, the axial damping and the radial one

forstly decrease and then incrase; with increase in radial loads, the axial stiffness and the radial one increase, the axial

dumping and the radial one firstly increase and then decrease, and fulther increase again.
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Fig. 1 Radialdynamic parameters

equivalent model of bearing
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Fig. 2 Radial mechanical model for

testing dynamic parameters of bearin,
g dy p g

U2 B IR T £ (o) VR RT HAR 3 o
JikEnl LAZGE A
Mx + Cp(x —y) + Kp(x —y) =f (1)
A M g0l b R P R A — R Bl R TR R Y R
Ky Cr 73 550 o ik A 2 PR TR Sh 205 6 1 1 A 18 230 25 W
FEFNBELIE oy 735 DA Lol Sl (A 7R ) A 48 1] W) 7
Bt o
R DT TR0 = X (0) ™,y =

Y(w)e” f=F(w)e™ 13
! _ X(0) ~¥(w) .
-Mo’ +jwC, +K, F(w) +Mo’Y(w)
L2R(2) il H(w), Hy(w) =Y(w)/F(o),
Hy (0) =(X(w) -Y(w))/F(w), W BE M W] E
K, FHJE Cr 2H AT 5 8 Hh B2 4R 3l 3 G0 50 7% 45 i) 1R 5
H(w) AL N

Hw) =

Hx-y<w)
1 +Mw'H,(w) (3)
K Hy (o) o0 il 5 35 Gl 0 550 ) R 202K 1 22,
H, () JHERA S A5 bR 50
PRI, il 2H A TR shah 4 T r A 1) W K, FBELE
Cp A T 153
K, =Mw. (4)
C, =2Mw & (5)
A BEAWR o, SHIEH & 4 H(w) BRI IE(E
WRFIBS RS L, 2 (3) B,
F T PSR 09 13556 &, i DL B A Sl i) 42 1)
MIEE Ko FIRHSE C o W] AR R
K, =0. 5K, (6)
Cp =0.5C, (7)
1.2 HimEzhESEIRFEE
51210 3078 S EEFROBE RIS, b R 0% il e Bl A
SHERRINE 3 R,

17 s
é Fa Fy
Ca Ca
Knl — Knl

iﬁﬂ{ﬁp

A

e
ﬁ Ca / ﬁ Ca AN
K LAl K,
al a n
E Fa |_— shie
AR EE
T A&

K3 bR ) 2h A S B S A
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equivalent model of bearing
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Fig. 5 Test device for testing

dynamic parameters of bearing
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Fig. 6 Influencing curve of

axial load on the stiffness
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Fig. 9 Influencing curve of radial load on the damping
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Fig. 7 Influencing curve of

axial load on the damping

Fig. 8 Influencing curve of

radial load on the stiffness
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