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Abstract: For general reliability analysis with fuzzy basic variables and fuzzy failure domain, an improved nu-
merical simulation algorithm is presented on the basis of simulated annealing optimization. During the simula
tion procedure, the importance sampling function, from which the samples for evaluation of the general failure
probability are taken, is gradually optimized by Metropolis rule in the simulat ed annealing method. Due to fuzzr
ness both in the basic variables and in failure domain, two factors,i.e. ,the equivalent joint probability density
function of the basic variables and the membership of the state variable to the fuzzy failure domain, are taken in-
to consideration in the construction of the importance sampling function. From the optimized importance sam-
pling function, the samples contributing significantly to the general failure probability can be taken out with
high probability. Hence the sampling efficiency and the precision of simulation are improved. In the present
method, the information of the simulation obtained from the gradual optimization of importance sampling is suf-
ficiently utilized, w hich improved the sampling efficiency furt her. Illustrations are used to explain the rationality
and feasibility.
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Fig 1 4 linkage mechanism
2
Table 2 The distribution parameters of linkage diameter
1 2 3 4
d, ds ds dy
/m Q 05 0. 04 Q 03 0 03
Q 02 0. 02 Q02 a 02
3 3
Table 3 The Results of Example 3
3
/ min / %
Monte Carlo Q 284 029 194 0
Q 281 587 14 Q 859 77
2 Q 281 567 11 Q 866 81
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