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Computational method of ball bearing’s service-reliability
ratio based on LS-DYNA

LI Chang, HAN Xing, SONG Hua, MA Xiao-gang

(School of Mechanical Engineering and Automatign,

University of Science and Technology Liae Ning, Anshan Liaoning 114051, China)

Abstract:” Using ‘the response surface method - (RSM), input parameters-output respon-
ses equations of a type 6408 ball hearing were created to simulate different random error dis-
tributions ; meanwhile, using\matrix test-method, sample point positions in input parameters
spacing were located, and]then\it-carried out a series of deterministic fitting tests to get the
input parameters-odtput responses equations compositions and coefficients, by the method of
regression analysis-(least square method), in software LS-DYNA dynamic simulations for
the ball bearing. To solve these stochastic functional equations, the ball bearing service-reli-
ability ratio at any time was calculated. Result shows that the service-reliability ratio of 6408

ball bearing at 0. 020008 s is 97. 062 %.
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Fig. 1 Box-Behnken sample point of three variables
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Fig. 2 Finite element model of bearing
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Fig. 4 Contact stress contour of outer race
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Fig. 9 Experimental system schematic diagram

Table 1 ' Experimental data
L 08) € B /N A2 & /mm

1 41. 976 TCFAE) 0. 00281

2 1041. 9767 0.01996

3 2041.9767 0. 02455

4 3041.9767 0.02906

5 4041.9767 0.03166

6 5041.9767 0.03363

7 6041.9767 0.03511
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Fig. 10 Comparison of different computational

results of bearing deformation
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Table 2 Sample points and response values of ball bearing
[r 37 S S E N R S RAF RIS ALEMABER RS
BEAR n,/mm D, /mm H42 n/mm #42 n/mm S F (g
K- HUE K- RAH K- A K e
1 P2 10 b 43 P 12 P2 17. 98 ol a5 272. 083
2 p 9. 88375 p 42.988375  p, 12 b2 11.198 1 270. 778
3 ps 10.011625  p 42.988375  py 12 P 11.98 A 269. 522
4 P 9. 988375 ps  43.011625  p» 12 P 11.°98 s 275. 735
5 bs 10. 011625 bs 43.0¥1625 by 12 s 11. 98 P S 274. 435
6 P2 10 1 13 pi 11. 9535 P 1159335 ik 268. 106
7 P2 10 P 13 Ps 12. 0465 pi 11.9335 ik 275. 832
8 be 10 Do 43 b 119535 Ps 12.0265  H S 275. 639
9 D 10 b 43 ps 12. 0465 bs 12.0265 S 276.936
10 P 9. 988375 P2 43 P 12 P 11.9335 & 274. 635
11 ps 10.011625  p4 43 P 12 b 11.9335  sh g 273.733
12 p 9. 988375 b 43 P2 12 bs 12.0265 A 275. 535
13 Ds 10. 011625 pe 43 pe 12 bs 12.0265 1 273.632
14 be 10 h 42.988375 b 11. 9535 b2 11.98 s 270. 832
15 P 10 Py 43.011325 11. 9535 P 11. 98 SRS 265. 442
16 Do 10 P 42.988375 s 12. 0465 P2 11.98 UL LYY 266. 656
17 P 10 by 43.011625  py 12. 0465 b 11.98 RS EDE 280. 833
18 m 9. 988375 b2 43 » 11. 9535 b2 11.98 19 A 272. 294
19 bs 10. 011625 b2 43 b 11. 9535 b2 11.98 s 269. 413
20 p 9. 988375 o 43 bs 12. 0465 po 11. 98 s 279. 462
21 ps 10.011625  ps 43 Ds 12. 0465 P 11.98 R 275. 568
22 P 10 P 42.988375  py 12 p 11.9335 A 274. 472
23 P 10 ps  43.011625  py 12 P 12.0265 A 272.773
24 b2 10 b 42.988375  p, 12 bs 12.0265 s 271.539
25 P 10 ps 43.011625  p, 12 Ps 12.0265 i 278.533
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