55 35 % 55 1 fin = zh 14 Vol. 35 No. 1
2020 4F 1 H Journal of Aerospace Power Jan. 2020

X EH S :1000-8055(2020)01-0162-07 doi:10. 13224/j. cnki. jasp. 2020. 01. 019

FE R EERFHARNSERT BT

X FE P, K At gt
(1. TR R R E Pl TR B . TR % FH 4710035
2. TR R R AR AU A Jo 2F i i T g 4 B ) BB oL, RTRE 9 P 471003)

1% B NS K S B AT TR Tl R A T AL, B — AR B R A R AL 45 4 A [ A VR T
AR FE X H R B T W R TS . R Hertz 32 Sl B8 X 5 W AR s Ji g 25 A S TR
TF-HANERIRE IR ALTE T AR RSB g | S ) AR Y 38 2 AGE BN AR - R B ) A e
ST R AR 0] T P R =8 E RS ) AT e M a B R R PR B A AR ik AT T R i 3l ) A 4
B 05 B, BT T SR AL BT S BEATA X Rl R T M 0 s e KA L A3 BT T SR AL AT BE MR Ry 57\ 5 BEMAR Ry 10°TF AR
o ATV R A5 R W] - S AL A S R T A Gl RFT T AE E RE TE o  HHEAT O K BT A R )
AT .
£ W BARTHOK; RISl MBI, g s e T
E4H%S. V233.475; THIL3 XSS A

B M

High-speed skidding suppression characteristics of cylindrical
roller bearing with beveled cage pocket

LIU Yanbin'*, ZHANG Zhanli'*, LIU Hongbin'*

(1. School of Mechatronics Engineering,
Henan University of Science and Technology., Luoyang Henan 471003, China;
2. Collaborative Innovation Center of Machinery Equipment Advanced Manufacturing
of Henan Province, Henan University of Science and Technology,

Luoyang Henan 471003, China)

Abstract: In order to solve skidding problem of aero-engine mainshaft cylindrical roller
bearing, a cylindrical roller bearing with beveled cage pocket was proposed, and its high-
speed skidding suppression characteristics was researched. By use of the Hertz contact theo-
ry, elastohydrodynamic lubrication and hydrodynamic lubrication formulas, contact model
between roller and inner/outer ring races, contact model between cage pocket and roller, and
contact model between cage and guiding surface of outer ring were built, and based on multi-
body kinematics and the Newton-Euler dynamics theory, three degree of freedom bearing dy-
namics model in the bearing radial plane was built. On this basis, using the Runge-Kutta nu-
merical integration method, bearing dynamics numerical simulations were carried out, influ-
ence laws on bearing skidding by inclination angles of the front and rear walls of cage pocket

were discussed, and bearing high-speed skidding characteristics was analyzed in case of
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inclination angle of the front wall of cage pocket was equal to 5° and inclination angle of the

rear wall was equal to 10°, and the simulation results show: influence on bearing high-speed

skidding by inclination angles of the front and rear walls of cage pocket is remarkable, and by

optimizing this two inclination angles, bearing high-speed skidding can be effectively con-

trolled.
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Table 1 Primary geometry parameters of bearing
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Table 2 Material characteristics parameters of bearing
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Table 3 Operating condition parameters of bearing
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