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Effect of lubricant viscosity on the performance and damage of
high speed ball bearing
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Abstract; To explore the influence of lubricant viscosity on the lubrication condition and performance of bearings
under high speed condition, the temperature rise and vibration characteristics of 7014C angular contact ball
bearings made of Si;N, ceramic and GCrl15 steel under different lubricant viscosities were studied. The results show
that the temperature rise and vibration of bearings decrease firstly and then increase with the increasing of lubricant
viscosity, and the effect increases with the increasing of rotating speed. At the same time, ceramic bearings show
better performance than steel bearings under different lubricant viscosities. By combining the test results with the
analysis of lubrication condition, the relationship among lubricant viscosity, lubrication condition and performance
of bearing is discussed, which provides important basis for selection of the applicable lubricant viscosity of high
speed angular contact ball bearings. In addition, the rolling surface damage under different lubrication conditions
was analyzed. The results show that the rolling surface damage of both ceramic bearing and steel bearing is small
and with little difference under full oil-film EHL. Under partial oil-film EHL, the surface damage of bearing is
serious, with a large number of micro peaks and pits. The surface damage on bearing balls and outer raceway is
more serious than that of inner raceway, and the surface scratch on steel balls is denser and deeper than that of
ceramic balls.

Keywords: angular contact ball bearings; lubricant viscosity ; temperature rise; vibration; surface damage

o A A AR ER AR T N T R A AT RS R R IE B AT AR B, R R

RU LR AR HE Sl T AR % B R BA R
FESHN RIAREAL 2B 7™ A 23 fig 5.7 fi
SO S e A Ak R R A% M R A
FEN AR FL Y ST R R
TR AR L AR AR Hoh R

I fs BHA: 2020-03-28

E&TWH . NSFC- R k4 4 (U1604254) ; NSFC - VT 9 1k il &
BB L 4 (U1809221 ) 5 B %8 & A5 A & i X 5 45 % I
(2018YFB2000400, 2018 YFB2000500)

EEE N BE(1962—) , 5 H5Z, W4E S IF

BIE1EE . L4J%, wangjinhu@ zjut.edu.cn

A ARYR SRR O EE B R

T BERR R R ER N AME R PR FFAR R SR
ZAN R TURAET | A N BE A | AR AR
NS I = O QU L v R - (B R E 1 Y
VR BRI I 5 AT 5T 2 4R Tk |tk
PN E ol NG R R TPy E WP TR S L
B, BAFAE— I AR A R RS AL T e
TR, IR WRE T i A R AR ] T8
AR AIRAS , e B T b ] 249 2 i 7 B i BR A
S, ol ) TR Ay X PAY A fh DX A IR SR M AN K.



514

FE e, A T IR R Bk R P RE L A0 4 R - 95 -

Joh 3 2 T Y i e P M BB AR B, X Bl R 14
TRRAS R Sh R 5 VR 8 2 ok X sl i B S B R shik
VR B ) AR B T e EVE . E A, i T
T8 B X 7 g T B B4 5 R ML ERATS R 43 W R S
I 17 D X e e 288 A 22 5 R = B Ik Al , Xl
TR AR AR R S A FH 74 i 1 SCAR A RE ). A A 0
TMBGRE RS IR LB LA K I T Ik TSR it
JEE 482 3 A5 LI T i A o o A R P B A R T
CEE R AT RS A X

YT, AR SCI A T30-70 R =5 i 56 ML %
7014C Bl T 5 T 00T A9 2 BE 5 i 35, 3t
P 22 b 7 RV 1 i AR S T) Ve T T 8 A F R O 9IR
SR THE , X A [0 9 2 04 Sl R 3 i 64 40

FRAE. S5 530 45 R R B 23 B, 00F 5 108 8 Jih 236 2
X T R 590 i i K i S S TR Bl A 5 )
MEAIL AR, DAy e A 2 i R il 7 ) 3 90 9 9 28 e
PRI,

1 ® %

1.1 R SIEE

TR R T T 2 i R A A T P £ 42 sk
HRHEATXS L, i 3 i R S H7014CP4, 7R 5)
K5 & B A Rk Gerl5, B & R B S
H7014C/HQ1P4, ¥ s &k & Si, N,, & B #1 [ N
GCr15. AR5 11 £ 122 fl 33K Al 7K 32 22 45 49 S B0
A, TEILER 1.

F1 7014C BAEMIKHEAERSH

Tab.1  Structural parameters of 7014C type angular contact ball bearing
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Fig.1 T30-70 type high speed bearing testing machine
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Fig.2  Shafting structure of the test system
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Fig.3  Temperature rise of bearings under different lubricant
viscosities
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Fig.4  Vibration of bearings under different lubricant viscosities
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Fig.5 Kurtosis of bearing vibration under different lubricant

viscosities
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Fig.6 Bearing lubrication conditions and micro contact models
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Tab.2  Applicable lubricant viscosities of 7014C type angular

contact ball bearings
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Fig.7 Surface roughness changes of bearing parts before and after test
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Fig.8 Scratches on the surface of bearing balls after partial oil-film EHL test
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