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Abstract. A structural durability optimization design method is studied by combining durability analysis
with the cuckoo search algorithm. The durability optimization models with reliable life as object or con-
straint are developed. In order to solve the strong non-linear function and multi-extreme value problem for
complex structural durability, an improved cuckoo search algorithm for structural durability optimization is
proposed by introducing a new type of swarm intelligence algorithm. The convergence and efficiency of
the cuckoo search algorithm are improved in terms of migration strategy, convergence criterion, and con-
straint handling. A steady improved cuckoo search algorithm for durability based optimization is proposed
by using the probability optimization strategy that is to solve the reliable-life object by double-loop per-
formance measure approach and process the reliable-life constraint by single-loop performance measure
approach. The proposed algorithm can be used for global optimization. The proposed method is demon-
strated with a gear box for light-weight vehicle. The results validate the effectiveness of the proposed
method, and the weight of gear box can be lightened while meeting the durability constraint.
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Fig. 1 Schematic diagram of reliable life
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Fig.7  Optimization process of gear durability with

minimum weight as objective function
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