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Abstract: According/to the study of the oil-off fault recurrence phenomenon of the angular
contact ball bearing, “the initial failure mode was three -point contact between balls and inner
rings. The three-point contact analysis method was used to calculate the bearing’s oil-off toler-
ance; in combination with the calculation and analysis results of similar bearings, it was found
that the larger the shim angle, the worse the bearing’s oil-off capacity. The bearing had poor resis-

tance of oil-off when the shim angle was 25°. Through analysis of the transient temperature distri-
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bution of the bearing after the oil-off, combined with the three-point contact analysis method, it

was determined that the bearing oil-off withstand time of the original design state was 25 s, with-

out the ability to withstand the oil-off for 30 s. According to the conclusion of the analysis, the

shim angle of the bearing was reduced to 19°, and the improved bearing passed the oil-off verifica-

tions of test rig and engine test verification.

Key words: angular contact ball bearing; heavy load; oil-off; three-point contact;

bearing clearance
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Fig.1 Out ring raceway of the failure bearing
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Fig.2 Micrographic of the out ring raceway (50X )
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Fig.5 Failure bearing inner ring of oil-off test

P 6 gk a6 i i R A e
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Fig.8 Two-point contact of normal work
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Fig.9 Three-point contact of abnormal work
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Fig.10  Simplified model of the temperature field

R & ATPR Hol ;R S 5
H=1.047X10 "*n-M (3)

b Shy il D B 5 MRy Bl R R BE A5 D g
3.2 BRERSW

TE ANSYS e gl s Fa 28 30 5t 45 0 i A7
HOF A AR RE R PR AR R A
mE 11 s . ATLUE L R Wl iE o0 T |, S0 R
B R 140 °C, N B EE 4 160 °C, 14 A1 B P 24 38 B
2 20 °C,

I
180

K11 AR A TR 2 A
Fig.11 Steady temperature distribution

3.3 BRAEHOW

TE ANSYS i f7 fadS o i it 58 5, s Bk
B BRI BI A AT RS I Mt
S A3 B W S 30 s B il R R R B 4 A = BN
B2, o] LUA AR EE Ry 180 °C, Py iR
J& R 240 °C, i it 30 s J5 P9 A0 B SF 2 3 22 24k
60 °C,
3.4 HMEENIESWH

2852 bR, FE A T A ek sk il R TR B K
BLAAE CIE AR O, A1 LR EE S 140 °C L LA
WL B2 S W A6 A5 A T R AS R il R AR S [ Y
P A LT 25 T I A% ) A i B A R B (0 16 i

HEEIC
260

220

180

140

100

E12 Wil 30 s J5 A9 I BE 43 A1
Fig.12 Temperature distribution of 30 s after oil-off

B 0.2 mm) , IFEER UL 2.
AR T35 245 e il il R P4 A Bl 22 A e
TR AR 1o 7 B AR I et i ] A AR AT DL 13

®2 FRERITESR

Table 2 Calculation results of radial clearance
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Fig.13 Temperature difference, clearance margin versus

oil-off time
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