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Analysis on dynamic characteristics of high speed angular contact
ball bearing based on quasi-dynamic

LI De-shui, CHEN Guo-ding, YU Yong-jian

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In order to reflect the real operation of high speed angular contact ball bear-
ings, a quasi-dynamic calculation model for high speed angular contact ball bearing was
built. BFGS (Broyden-Fletcher-Goldfarb-Shanno) mutative scale optimization was embed-
ded in quasi-dynamic calculation program for high speed angular contact ball bearing and then
the calculation model proposed was validated as compared with the calculation example in
quasi-dynamic calculation program AT74Y001 developed by SKF Corporation, and error be-
tween the two calculation methods was within 5%. Quasi-dynamic equations were solved to
analyze the dynamic performance of high speed angular contact ball bearing under different
structural parameters and operating conditions. Results showed that, with the increase of
axial load, the contact angle of inner and outer rings increased; with the increase of radial
load, the inner contact angle decreased and the outer contact angle increased in the bearing
area, while in the non bearing area , the inner contact angle increased and the outer contact

angle decreased; with the increase of rotational speed, the inner contact angle increased, and
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the outer contact angle decreased; with the increase of the number of steel balls and axial

load, the bearing stiffness increased in three directions; with the increase of curvature of in-

ner ring groove of steel balls and radial load and rotational speed, the bearing stiffness de-

creased in three directions.
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dynamic characteristics
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deformation of bearing element after loading
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Fig. 8 Relationships between revolution angular velocity

of steel ball and axial load
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Fig. 9 Relationships between displacement of inner ring

and rotational speed
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Fig. 10 Relationships between centroid offset

distance of cage and radial load

4.2 T I A A A K R B U BE R 1

K11 &7 F,=20000N,F,=3000N,n=
15000/ min Z5PFF  HERE H 1922 A mp B 2K Al
RN E B2 . AL 11 fal DL . o il Ly
CRR 1) = K7 1) 5 16 #) ik 7 I 2 0 Bl 4 809 2k
B0 S T . R 2 A 3 — E L B
BERACH S0 A ER T RS2 B AR P00 o il

EkEH
P11 AR I E 5 50 Bk H 22 18] R 56 R
Fig. 11

Relationships between bearing stiffness and

the number of steel balls
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Fig. 12 Relationships between bearing stiffness and

curvature coefficient of inner ring groove of steel balls
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Fig. 14 Relationships between bearing stiffness

and rotational speed
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Table 2 Geometry and physics parameters of bearing

28 Bl
BRE 21
AR/ mm 20. 6375
A%/ mm 159. 4485
JE b b/ ) 26
NERALE 0.516
PINCRATHE 0.521
THFA L 0.3
Bifk A E /10" Pa 2.04
PRRFHR Y AL A B/ mm 0.2
PRAFHE5] S B/ mm 0.8

®3 HEERX

Table 3 Comparison of calculation results

P BaRC R H R
AT74Y001 AFfF 2HE/%
Bl A o/ (O 28. 77 29. 42 2.6

A1 B2 fil A 0/ (O 6. 94 7. 28 1.8

Wl ) Q /N 1418 1362.6 3.9
SN R T Q. /N 5524  5279.4 4.4
ANHEMME w,/(r/min)  1217.4  1168.7 4.0
(1 fy g g @/ (r/min) 10730 10288 4.1
2,y ] w,/(r/min)  67.53 70. 37 4.2
or it w./(r/min) 281.36  274.04 2.6
PR R B A /mm 0.0733  0.0761 3.8
SR B A /mm 0.1078  0.1023 5.1
WA F A, /mm 0.104  0.1065 2.4
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