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Abstract : As cantilever beam vibration is prominent during the material retrieval process of bucket wheel machine, of which the
dynamic complex load from the material is one of the important excitation sources for the bucket when excavating loose materials,
a detection method for abnormal cantilever vibration of bucket wheel stacker reclaimer under complex load excitation sources is
proposed. Collecting relevant data on the cantilever amplitude and complex load during the operation of the bucket wheel stacker
reclaimer is iniciated. To eliminate the magnitude coupling interference between complex load and abnormal vibration
characteristics, the collected data is normalized, and the VMD analysis method is introduced to achieve the correlation between
the vibration and load of the two. A vibration discrete element purification model is designed under correlated constraints using
the fruit fly optimization algorithm to refine and strengthen the vibration characteristic data of cantilevers under complex loads,
and the strengthened vibration feature data is input into SVM to achieve recognition of abnormal vibration features. Experiments
show that the proposed methods can dentify abnormal vibrations in different parts of the bucket wheel stacker reclaimer with high
accuracy and efficiency.

Keywords : bucket wheel machine; cantilever vibration; detection; VMD method; SVM
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