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Abstract

The service conditions of bucket wheel excavators are complex, making them prone to fatigue accumulation and hidden damage. This
paper develops a fatigue life prediction method driven by stress spectra, integrating finite element modeling, hot spot identification,
and strain life parameters to achieve local life estimation and fatigue zone division. It proposes a logic for setting life coefficients and
controlling fatigue limits, establishing a hierarchical inspection process and early warning mechanism. Combining on-site data from
the Huadian Electric Power Research Institute, the prediction model error is controlled within 8%, and the inspection standards can
dynamically adapt to degradation trends. The verification method is highly practical and has engineering application value.
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