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Fig. 1 Diagram of rolling bearing
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Fig. 2 Geometrical relation between rolling element and races
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Fig. 3 Interaction model between rolling element and cage
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Fig.5 Forces acting on rolling element
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data

2.2 B E T THAITESEST

R 53 B B e Sl o8 il R T 9 0 52 W il 2
BE B K (W =5kN), It fae Tl TR Rpge 3k A
i RS e R e L b RO R BT R L TR I AR T
b 2 B A I B . BB VA RE b WL 5 e iR Bl ko g
AATI S . Y 5l K 7% 3 w, = Skr/min I, R £F

DRI o o o (B A AL 2R AN 1B 7 TR . AR R T T
(AN BB B IR 55 QL5 ol 2 45 A . 72 UL BE il |
K B R I B (A=10% s n=2) , {n -l & AR 7=
AT AR R T Ul A DI bR L
R A 24 A oA Al K P R A [ A 0 I8 B L IR R R
(18 - 15t SO AN T Sl AR OP- AR B AT L U 3 R I
INFUR SIS TR A R . X B Ok il R e o A
W Bl 5 - TS5 VR Bl AR ) 1% JEE 48 1 AN L v IR VR B
TR 5 R FF IR A B ) DA FE 4R 338 3 A5 3L
MR AT RS . REFRW IRt nE 8 fr
AN AT DL Y DR FE AL 2l 2R 100 25 b 5 il 2K 2 ol Ui B
AL A — 5,

RER4EFE 3 /(kr * min )

0.75 0.76

?OL—A—A—A—I

Bl 7 DRI GE

Fig.7 Cage rotational speed

-15
0.75 0.76 0.77 0.78 0.79 0.80
t/S

8 PRFFALN g &
Fig. 8 Cage sliding rate

VRN PR 5 Py S R[] fr 2 RS 3 Pl 9 AIED 10
s . ATLLF Y 25 A R A R A 7 A B i L YR Bl
5 P Bl 2 1) ) i sl He A5 220 EL 4% i ML A AR A
11 8 B P 5 S ] B /0N 5 B2 A T 3l » K 15 P e i
el 22 % A B Y B 4B A B ROR Y S

11 18 12 N w; =5kr/min.n=2 i} A 4345
A 1026520 06 F1 30 /0 I P43 LA S 1 ) 4 10 A8 Ak
L. & 11 FIE 12 0] DU . B A il R 5% 8 3



%6 W SCI L4 B Y Bl T BL R S il R AT ¥ 8l I SRR S A 1197

50
0.75 0.76 0.77 0.78 0.79 0.8(

/S

P12 S [ Bl stz 8l W 0 0 R R 240 1 8 3R 1) 52 T

1O RS IR Y A Fig. 12 Effect of fluctuation amplitude on the cage sliding
Fig. 9 Slipping velocity between rolling element and inner rate

K 13 #1E 14 K w, =5kr/min, A=10% i} n 4>
SR 1.2,3 B PR ERZREE SR S R A L . AT
VAT H o Bifi 25 il R e 8030 B0 1 38 (R MG s DR B e 3

0
Z —0.02

-0.04

-0.06
0.75 0.76 0.77 0.78 0.79

F10 R SRS A0 R Y R

Fig. 10  Slipping velocity between rolling element and outer
0.78 0.79 0.80

race

P13 A [ i 3o 3 ) A0 25 o) £ o B 6 S 11 5% T
Fig. 13 Effect of fluctuation frequency on the cage rota-

tional speed

P 1L A [ B S 90 5 e (X R 45 S 5 T ) 52 1

Fig. 11  Effect of fluctuation amplitude on the cage rota-

tional speed

Sl 5 L 39 0 o B 455 20 6 - 25 W A i) T
By A AR AN o (H O iy R0 20 23 8 Bl i 1 B =2 38
T P b 7 B 3 30 5l e 7 Al R AT T R R

P 14 A ) e i 0 S50 3 0 DR SR Bl R A 52

Fig. 14  Effect of fluctuation frequency on the cage sliding

rate



1198 ® oW X5 & W % 38 &
F) I8 3 s L Bl =22 020N 5 (B A 5 20 0 3l R )k 3h i [ 3t nalysis of high speed rolling bearing considering whir-
A AAS 5 BA {)}Zz‘dﬁﬁ%ﬁ{ﬁﬁ]%%ﬂ@ TIB AR, ling of bearing[ J]. Journal of Mechanical Engineering,

2013,49(6) :38-43. (in Chinese)
3 g___l!l: 'L/E [8] Li Junning, Chen-W‘ei. Effec‘ts of different struct%lre
parameters on skidding of high-speed roller bearing
1) il AR U 2 (5 e 4 B g Cons'idering bearing whirling[J]. Journal of Vibroengi-
ERRHTATRAR DM ROF G A AR [9] ;;;12;:;(1;%};6%2%172?luler 5 AR B A1 S R Bl
2) R B H P SN DR B B 32 AR TR EATH T ]. BR 2015.741.7.
S V5 R Z I P 2 A P I A Han Qinkai, Li Zheng, Chu Fulei. Dynamic model for
3) Hpli R ik By EL A o2 o il R 9 4T slippage of angular contact ball bearings based on Euler
T BT VR Sl il R B 3T R D equation[ ] ]. Bearing, 2015,7:1-7. (in Chinese)
[10] Han Qinkai, Chu Fulei. Nonlinear dynamic model for
% * s [ skidding behavior of angular contact ball bearings[J].
Journal of Sound and Vibration, 2015,354:219-235.
[1] Harris T A. An analytical method to predict skidding [11] Wang Yunlong, Wang Wenzhong, Zhang Sheng-
in high speed roller bearings[J]. Tribology Transac- guang, et al. Investigation of skidding in angular con-
tions, 1966,9(3):229-241. tact ball bearings under high speed[J]. Tribology In-
(2] &g, Rzt WRIE. R oo 2 050 R vk i ternational, 2015,92:404-417.
AR T R AT W AT LT VG % Sl R AR [12] sEEhss, 220k, 1B EDEE. 2. A8 2 0w A E B R T 4
2015,49(1) - 1-6. ARFTW ) 1243 BT ] HULAR LR 244, 2017, 53(9):
Jin Haishan, Zhu Aibin, Chen Wei. Skidding analysis 58-65.
of high-speed cylindrical roller bearings using improved Han Qinkai, Li Xinglin, Yan Guobin, et al. Dynamic
newton-raphson method[J]. Journal of Xi'an Jiaotong skidding behavior of skew cylindrical roller bearing un-
University. 2015.49(1):1-6. (in Chinese) der time-variable loads[J]. Journal of Mechanical En-
(8] XuTao, Xu Guanghua, Zhang Qing. et al. A preload gincering. 2017,53(9):58-65. (in Chinese)
analytical method for ball bearings utilizing bearing 137 [joulios A N, Antoniadis 1 A. Effect of rotational
skidding criterion[J]. Tribology International, 2013, speed fluctuations on the dynamic behaviour of rolling
0741750, element bearings with radial clearances [J7. Interna-
L4 suctte. SO, BILCUR. SRR DY W /D) tional Journal of Mechanical Sciences, 2006, 48 809-
WEFELT ], et TR A2 4, 2011, 31(9) - 1027-1031. 929,
T iE RO SE L ). B ) 2 2 4R, 2015, 32(4) .
ball bearings[J]. Transactions of Beijing Institute of 647651,
Technology, 2011,31(9):1027-1031. (in Chinese)
Jin Haotian, Pu Junping. Study on applicability of
(5] E¥gRE., R, £37F, % RRFEREEST 5 o .
B 2 TIETT BUBL TR 2240 2015.51(11) 4147, Hertz contact distribution force under the condition of
Wang Haitong, Li Tiemin, Wang Liping, ct al. Re- frictional contact [ J]. Chinese Journal of Applied Me-
search and application on the skidding analysis of the chanics, 2015,32(4):647-651. (in Chinese)
large size ball bearing[J]. Journal of Mechanical Engi- [15] Harris T A. Rolling bearing analysisl M. New York:
neering. 2015.51(11):41-47. (in Chinese) Wiley, 2001:365-385.
[6] Jain S, Hunt H. A dynamic model to predict the oc-
currence of skidding in wind-turbine bearings [ C]//9th FEER M WL, T, 1983 4R 6
International Conference on Damage Assessment of HUE VR LSS0 1 D 2 A A R
Structures. Oxford, UK:[s.n. ], 2011:1-10. TCPE RS 1. R ARG T R
[7] BRI, 2, U, . % RIS T H kR ST 5 A 1401 5 R ) 45 F

SRR FT W R A AT LT ] HLAR TR 2 4R, 2013, 49
(6): 38-43.
Chen Wei, Li Junning, Zhang Libo, et al. Skidding a-

) (YR 3l 5 wh i ) 2017 4E 58 36 48
11 3 %8 3.
E-mail; twb-2001@163. com



