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Sensitivity Analysis of Factors Affecting the Natural
Frequencies of Ceramic Motorized Spindle
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( School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The finite element orthogonal analysis model of ceramic motorized spindle was
established to study the influence of three factors on the natural frequency of ceramic spindle.
Through finite element modeling calculation and experimental verification ,the natural frequency of
ceramic motorized spindle is solved. Based on orthogonal analysis, the natural frequency of ceramic
spindle with bearing stiffness is analyzed. The variation trend of the central hole diameter and
support span of the hollow shaft is studied. The influence of different factors on the natural
frequency of the ceramic motorized spindle is quite different. The bearing stiffness has a greater
influence on the natural frequency of the ceramic motorized spindle, and the influence of the
diameter of the center hole of the hollow shaft is slightly greater than that of the support span.
However, the difference between them is not obvious, and the influence of them on the natural
frequency of ceramic spindle is smaller than that of bearing stiffness. The experimental results are
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in good agreement with the results of finite element analysis. The established model can accurately

simulate the ceramic motorized spindle and can be used to calculate the variable parameters.

Key words: ceramic motorized spindle; natural frequency; sensitivity; finite element method;

orthogonal analysis method
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Table 4 Comparison between experimental results

and simulation results
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