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Dynamic analysis of high speed motorized spindles with eccentrics
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Abstract: In order to study dynamic behaviors of high speed motorized spindles under different eccentric
conditions,the dynamics of high speed motorized spindles is analyzed by using finite element method on the
basis of its structure, and an analytical dynamic model of high speed motorized spindles is established.
Based on electromagnetism and mechanical system dynamics, expressions of general unbalanced force of
high speed motorized spindles are established. Thus, dynamic characteristics of spindles, such as natural
frequencies and unbalance response,can be obtained from the proposed model while spindles have different
preloads and bearing configurations. The parameters of a 120MD60Y6 motorized spindle are substituted
into the model and a simulation is carried out by Matlab/Simulink. The result shows good agreement with
the data obtained from experimental modal analysis, which proves that the proposed model is correct.
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