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Damage mechanics-finite element method for contact fatigue

life prediction of ball bearings
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Abstract: Based on linear elastic mechanics and continuous damage mechanics, the dam-
age evolution equation of ball bearing contact fatigue was constructed. The material parame-
ters in the damage evolution equation were obtained by fitting the GCrl5 bearing steel tor-
sional fatigue test data. The torsional fatigue life of GCr15 bearing steel was estimated by
this equation, and the results were in agreement with the test data. The contact stress distri-

bution of 6206 ball bearing was simulated by ABAQUS finite element analysis software and the

¥ 7E B H#9:2019-04-16
EETE {50 AR2EIES (51675263) 3 @5 FHE E KL T (2017-1V-0008-0045)
TEE T Ay AR 1996 —) , B B - 2E , T BEWFAT CHLAS M 3 B 15 4% 3l i 25 & S WL K 75 A 50000

SRR IRANE BT B L A5 R R fu i 55 5 TR 9 B 05 ) A PR T LT ). s 2 ) 4R L 2019, 34 (10) : 2246-2255.
ZHANG Jieyi, CHEN Guo, XIE Jiedong,et al. Damage mechanics-finite element method for contact fatigue life prediction
of ball bearings[]]. Journal of Aerospace Power,2019,34(10):2246-2255.



5 10 31

TR ASHR A - BRAN R B i B 57 75 i U 45405 ) 2 BROG vk 2247

maximum contact stress area of 6206 ball bearing was analyzed. The maximum stress contact area

was simplified to a two-dimensional plane stress model according to the load and stress-strain state

of the 6206 ball bearing. Based on this, the contact fatigue life of 6206 ball bearings was estimated.

The 6206 ball bearing fatigue acceleration test was designed and carried out. Bearing contact fatigue

spalling was initiated in the inner ring, which was consistent with the results of stress simulation a-

nalysis. The relative errors of test and predicted contact fatigue life of the three test bearings were

29.52%, 3.03% and 51.16% respectively, verifying the validity of the contact fatigue life predic-

tion method. This research shows that using the damage mechanics to predict the contact fatigue life

of ball bearings is a feasible and practical method in engineering.

Key words:

life prediction; ball bearing; damage mechanics; calculation of bearing stress;

penalty function; ABAQUS finite element analysis softwave
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Fig. 19 BLES software monitoring interface
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Table 4 Comparison diagram of test and predicted

contact fatigue life
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