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Effect of negative clearance on dynamic characteristics of high-speed

high-temperature thin-walled cylindrical roller bearings
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Abstract ;

A equivalent radial preload analytical model was developed by taking negative

clearances and elastic deformation of cylindrical roller bearings into account. Loading charac-

teristics and internal hoop stress of rings were calculated by this model. Results showed that

negative clearances decreased the maximum contact pressure and cage sliding ratio, but made

the fatigue life decline at the same time. So it’s necessary to take cage sliding ratio and fa-

tigue life both into account when designing negative clearance roller bearings
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Fig. 1 Forces on the roller with negative clearances
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Fig. 2 Equidistant isometric loads on thin-walled ring
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Table 1 Parameters of bearing (unit:mm)

ZH U fE /mm
W& SME D, 164. 064
RN D, 118. 94
MM D, 84
WA e AME D, 181. 8
B8 30
B¥HR D 12
BT RE I 14
)06 42 1) YR B & 0.09
P Pl -t e P 3 R A Uy, 0.077

S8 -l 7R R T i 2 i U, —0.129
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Table 2 Material parameters of shaft, bearing and block

A L A . wE/ N K
e MEE/N =4 . P
i 5 /GPa (kg/m*) RE
h 179 0. 281 8240 0.0138
P 203 0.28 7850 0.0112
BT 209 0.3 7860 0.0119
PN 203 0.28 7850 0.0112
il 7R 179 0. 281 8240 0.0138
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Table 3 Working temperature of shaft, bearing and block
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Table 4 Results of radial clearance and

equivalent radial preload

L PEAE Y
ZH WILR RS
AEEERE  HEERE
dv/mm 0.09 —0.0122 —0.01003
Ui, /mm 0.077 0.1128 0.1128
U,,/mm —0.1285 —0.4176 —0.4154
Q./N 0 1355. 4 1086. 7
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Fig. 3 Radial clearance and equivalent radial preload

with different ring thickness
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Fig. 4 Effect of working temperature on radial clearance
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Fig.5 Effect of negative radial clearance on

load distribution inside the bearing
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Fig. 6 Effect of negative radial clearance on

maximum contact stress inside the bearing
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Fig. 7 Effect of negative radial clearance on

cage sliding ratio of bearing
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Fig. 8 Effect of negative radial clearance on

bearing fatigue life
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