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Abstract: To analyze the influence of the raceway groove on the dynamic performance and
vibration characteristics of cylindrical roller bearings, the cylindrical roller bearings of the
traction motor were taken as the research object, and the shaft current damage model of the
cylindrical roller bearings with a corrugated groove was established. Firstly, the additional
displacement caused by the local defect of the bearing raceway was described by the piecewise
function, and the damage model of the local defect of the bearings was established. Secondly,
based on the simplified spring-mass model of cylindrical roller bearings, the bearing dynamic
model considering raceway defects was established. Finally, through simulation and experiment,
the influence of different damage degrees on bearing vibration characteristics and bearing load
distribution was studied, and the reliability of the developed bearing model was determined. The
results show that the bearing model effectively reflects the impact excitation and periodic change
law caused by shaft current damage. With the increase of local defect damage degree, the
vibration response and load distribution fluctuation of the bearings constantly increase, and the
rotation of the bearings tends to be unstable.

Key words: cylindrical roller bearing; damage model; local defect; dynamics; vibration response

5| LI AR T8RO TV HUBCRIBGE W8 4oaa AT i 2 A e n] S v AR U A AR L i
AC3E A AR T MY A A E 2R B AR S AR 5| LR A ST e s, 22 5 B AL

WFEEH: 2024-05-09
EEWMB: THE NG AGX A RB2EIEE P BI H (2023AAC03372).
EERN: N2 (1976—), 5 ITATHEN R K HEZ 44 20



74 AR FFR(A RAFR)

% 46 %

RSB 20 6 0 42 5 | F LA R A
[Fa) R, Al L A0 0 2 5 | L ML R A5 1 ) 32 200
AZ—"LEAER T HURRR T 5N SNRIER
M A AE T AR DA AR T, A —
(2 2 REJ7 . R T R L O T IR REIR , 5 UK
TR R fuh T SR AR BRI AR IE R
TP JS L o B A A P P SR (MR 5475

RGeS R P R VS Ve S 1
i 3 22 [ A AMOT TSN 5 il R R R A AL
BH b R R TE ol B AR Tl R IR Sl R SR TR T
PN U SV ¢ T VN R R
FELER IR AR S S LB B T A r HLAR
0 5 R Al R PR A I 3T 0 RS T
— ol B 05t 00 ol K P O ) SRR 1 O 9 Al R
FL L 451 43 2 B2 T4l 5 2% Prudhom 451 i 4k 5
s PP Al -5 i R B B R S B iR B 4 L R 2
JRRFAE 73 A 4R MR , L 2 il R B3R AL R3S Liu
SR RS IR A2 (32 113 ok R 32 3880l F) 4 l A
B 058 T LA - BB S R G T A AL K
R P BON A2 5 | L HLAYSZ I Lin %5 =S T %8
A2 5| AL J2 2 18] 3 2 58 AR R A s AL A
AR RN Bh 1 FAE R Patra 55 BIFSY T i ik [
REVR T RlRAE 5% T AP 2510 T AR LR IR 3h
R, 380 2 R — 5 NS A3V ol o )k 7 2 28
R B R A A AR I B R JE A 9 - T
FERL Niu S5O T AN IR R T A BRI L
LR T e 4 I R T AR P fih T 7 ) 92 A, 4
HH — ol VR R B ) A Rl R gl g A
Cao %5 ST T [RIAE VR Tl AR =) T i B 4k sl L BE
(B 1AL A28 T 2% SRR e BE MR B 51 kS
F8 2 fiph 3 D7 1) 22 A 9 A ) Ao 288 Sk 66 1) 2% 3 AL
771 . Shi A5 Y — gk i T 3l ) 2 R
KR FAE R T B R A IR 3l , BF 9T 1 A2 10 2R
At S A T BT B34 R 7 Bl R R GE R s 45
Wi Wang S H 160 35 SR Al 2 T 5 s ) R AR
TR Z A8 T 2B, LIS IR Sl 17

A SCLAZEE G| B AL AR BIFFE XS 4, XA
R THTHEHE 2R (B P 3 b 7 Bl vl D458 7, R P 20
B ek ot s b i s Ry R ik B AR YRR T 5 N
Rl &1 T T8 M1 D P PR 22 T A 2 fph A g 5 — Jo
ARG, AL 2 R L A O ) R Tl R Bh
Ty oA R (i R b R ORI A7 A R P 4R 2l i 1
D7 0, W 1 453 ik A I SO TR R S0 15 A
R HRS) 2 R RE RS M L e AR 15K
565 b BEAT SR YL , 45 RAE ] T RR Sl )y eps

R T G
1 il R b gl e A58 1

IR A R 4 L et 2 R4 i Rl L O
e 14 PR T 3R i ol 47 (M7, B s 1 U T AN W
S IR 72 R R S0 Ay R et (T A TR A
Sy WS B I SR MU 5 , B O s & 1 s

E1 HAFEBGREA
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Table 2 Experimental error analysis of vibration

response
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Ejz:iﬂ_i Jofli J oS i;’i% J ot ij‘%% 1‘5’5%
r/min Hz Hz % Hz % %
600 55.20 53.71 2.70 55.25 0.09 2.79

110.50 0.90 3.89
138.13 1.47 4.56

1200 109.50 106.20 3.01
1500 136.10 131.84 3.13
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