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Performance Reliability Modeling and Estimation for Space
Bearing under Small Sample Circumstance

JIN Guang
( Collage of Information System and Managemert, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: There are small sample and zero failure characteridics in space bearing reliability modeling and analysis. Although
performance reliability method may be available, insufficient peformance data are still mpediments. In the paper, a hierarchy Bayes
modeling and analysis method is presented to solve the difficulties under small sample circumstance. Based on failure mechanism
analysis a peformance degradation model is buil at first. Then muliple methods and information including bootstrap method,
experiment data, physics model and expert experience are utilized to determine the Bayes prior distribution. The Bayes calculation
problem is settled using MCMC method. Example analysis shows that the method provided in the paper is well applicable, and is an
effective method solving reliability modeling and analysis problem of long life products under small sample condition.
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Tab.1 Performance test data (uni: gram)
8 11 B (g )
1 31. 560 31. 521 0. 0585
2 31. 727 30. 526 1. 8015
3 31. 730 31. 306 0. 4625
4 31. 525 31. 227 0. 2705
5 31. 344 31. 076 0. 2924
3.2
(1)ma= 31.5772, sq= 0. 1606;
(2)mu= — 1. 1116, su= 1. 2290,
(3) ao = 9.850, ro = 72;
(4) o, = 7.410, ro = 7.247
MCMC , 20000 ( 4000 burs in ),
R 2 [9], 64.3%
, L= x 0. 43= 20.289, H= 3. 476,
o= 1. 017, 1 , 2 | ) 0.9981,5 (

) 0.9678
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Tab.2 Parameter estimation result

95%

u 1. 054 0. 6048 [ - 0.007,2 357] 2 365
a 31 56 0. 1609 [31. 28, 31. 91] 0 63
9, 1. 017 0.33 [0.009, 1. 773] 1 764
o, 0. 1383 0. 04295 [0. 068, 0. 235] 0 167
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Fig. 1 Life distribution densiy curve and cumulative distribution curve
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