5533 % 4 11 m=sh =ik Vol. 33 No. 11
2018 4 11 H Journal of Aerospace Power Nov. 2018

XEHS :1000-8055(2018)11-2748-08 doi: 10. 13224/j. cnki. jasp. 2018. 11. 021

ETEEEEMUNAIHRENET
= R sh 3 A B 55 A 1

A& &', XD E, KR!
(1. gk HLE TREEE mrkae 2 el B R H AL %, K 410083;
2. WO TRRBUEH RSB PLE SR TR, L FH 213164)

i B BB R e TR Sl R Hh O I AR B R 4R — BN R BB T Ik R AT AT S AR % 57 T AR
PEIIHT o 3 3 A A S W T RS0 R P S B0 I K R, 7 e S 0 3 sl i Rl 2% 4 i DX P S 58 L
PR AT I AR T A 2 Al R R e I g 43 A AR L 1 S N7 [ N 2 R AR U U0 R RN B I M LA R 97 ik 18
1E F B BEAILPE 3z TN A 28 T 208 0k S b A 980 0 1 8 28 T 0 25 TR Sl Al R 92 9 TSP AT o SR P 8 A vk
56 IR /N P A A R D0 R A 0 PR R A R A . R T O Y — 0 T I R S T A R A . R
SR T i A ST 04 AT G 3 AT AR L B L T B2 e A SRR O I R S80S S il R R AR 5T M SE R . S S
Monte Carlo 34 L AP 545 R 09 R B R 2 220 2. 02X 10 AR 220 28. 806, T T 2 07 i RE I AT
SERERIR TR 0. 1500, B R4 i 42 Jey 44 R Ak 00 Al s s ok 51 g

X O8O EMEOT BRI MUERUR; AR AT MY Rk

RESES: V229.2 NEIRES: A

Fatigue reliability of high speed bearing based on genetic algorithm
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Abstract; To complete the fatigue reliability analysis of aviation bearing under thermal
elastohydrodynamic lubrication (EHL) efficiently and accurately, an artificial intelligent
method was proposed. The heat stress from temperature was approximated using quadratic
polynomial with intercrossing term and then mapped into the Hertz contact zone. The con-
tact stress model, which included the thermal EHL, was established. Considering the ran-
domness of the thermal EHL, the material properties and fatigue strength correction factors,
the probabilistic reliability analysis model was established using artificial neural network
(ANN). Genetic algorithm (GA) was employed to search the minimum reliability index and

the design point by introducing an adjusting factor in penalty function. Reliability sensitivity
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analysis was completed based on the advanced first order second moment (AFOSM). Nu-

merical example shows that the established probabilistic reliability analysis model could cor-

rectly reflect the effect of thermal EHL on contact fatigue of aviation bearing. Compared

with the traditional Monte Carlo method, the proposed method presents a difference in fail-

ure probability of 2. 0X10™*, a relative error of 23. 8% and a relative time consumption of

only 0.15% , which means that the proposed method has an excellent global search capability

and a highly efficiency.
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