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Abstract: The mixed Weibull distribution is widely used for modeling failure distributions and predicting

durability. In practical engineering development, accurate parameter estimation for the model is critically
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important. Therefore, improving the estimation accuracy of the mixed Weibull distribution has become an

urgent and challenging issue in the field. Based on the original mixed Weibull distribution, this paper

proposes an optimized parameter estimation approach using a novel B&R-SSA algorithm. Firstly, this method

establishes an iterative optimization model to estimate the location, scale, and shape parameters based on the

method of successive approximation. To address the low efficiency and tendency of the original Salp Swarm

Algorithm (SSA) to become trapped in local optima, a novel B&R-SSA algorithm is proposed by introducing a

“betrayal" behavior mechanism and an adaptive inertia weight strategy. This improved algorithm is then

applied to solve the iterative model. Finally, Monte Carlo simulations and engineering case studies are

conducted. Both the simulation and experimental results demonstrate that the proposed method achieves

good accuracy and computational efficiency in estimating the parameters of the mixed Weibull distribution.

Keywords: reliability; mixed weibull distribution; salp swarm algorithm; parameter estimation;Monte Carlo

simulation
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