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Abstract:

To compute the system structural reliability directly and accurately, the Adaptive Importance Sampling ( AIS) meth-

od was presented. From an itial sampling domain constructed by the limit-state surface failure domain, using a sampling density that

was proportional to the joint probability density function of the random variables, the sampling was proceeded adaptively and incre-

mentally to let the sampling domain slightly greater than the failure domain to minimize the additional sampling in the safe domain.

AIS was applied to the structural reliability analysis for aeroengine’s turbine blade.

reduced.

The computation was significantly
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Fig. 1 Tllustration of the adaptive
importance sampling ( AIS) method
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Fig. 2 Illustration of the AIS

procedure for system reliability
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Table 1 Random Variable definitions

Variable name Mean Standard deviation distribution Failure mode
Material orientation 6./(°) 0. 052 63 0. 067 544 Normnal All
Material orientation 0,/(") - (0.034 91 0. 067 544 Nomal All
Material orientation 8,/(°) 0. 087 27 (. 067 544 Normal All

Elastic modulus E/GPa 127 3. 17 Normal All
Poisson’ s ratio v 0. 386 0. 009 65 Nomnal All
Shear modulus G/ GPa 129 3 15 Normal All
Creep coefficient By 86.0 0. 086 Normal Creep
Density @ (kg/m”) 22.284 % 10 136 Normal Vibration
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Structural model Sample No. Probability of failure Times
AlS model 84( 81 [lailures) 0. 021 37 849 times
Finite element 117( 85 failures) 0. (022 25h
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Table 3 Limit state definitions at the MPPs
Parameter 0y 0, (i E v G By p
Coefficient bo b ba by by bs be by by
Vibration 0. 140x 10 |- 0.287x10° | = 0.304x 107 | 0.525%10° |- 0.103x 107 - 0.233x 10* |- 0.358x 10°* 0.0 [0.276% 10’
Stress 0.151x10° |- 0.368x 10° [ - 0.437% 10° | 0.152x10° |- 0.124x 107 *[ - 0.207x 10° |- 0.187x 107%| 0.0 0.0
Creep —0.781%10° [ 0.997x10° | 0.380x 10" |- 0.591%10° |- 0.245x 107 | = 0. 119x 10* |- 0. 113 % 10" |0. 100 10*[ 0.0
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