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Storage Life Prediction of Fuze under Step Stress Accelerated Test
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ABSTRACT: The work aims to study the storage life prediction of fuze combined with the intelligent algorithm against the
problem that the traditional statistical analysis method adopted for accelerated test data of fuze in a certain motor has high
computational complexity and cannot guarantee the storage life prediction accuracy. For the step stress accelerated life test
data, the environmental factor method based on Bayesian theory was adopted to convert the storage time at different stress
levels. The particle swarm algorithm was improved by evolutionary strategy to adjust and optimize the global parameters of
the BP neural network, breaking through the limitations of the traditional method. The converted test time, sample size, and
stress level were used as inputs to the network, and the failure count was used as the output to predict the fuze storage life.
The trained BP neural network was used to predict the failure count of the fuze under normal stress levels, and then calculate
its storage reliability. After 402 iterations, the model found the optimal solution with a prediction error within 1%. Therefore,
the combination of step stress accelerated life test and intelligent algorithm can effectively improve the prediction accuracy
of fuze storage life.
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Fig.1 Diagram of the step stress accelerated life test process
(symbol "x" indicates the test time)
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Fig.3 Diagram of the storage life prediction model under step stress accelerated life test
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