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Static and Dynamic Weak Point Analysis of Spindle Systems
Using Bending Curve

Chan-Hong Lee*, Hu-Sang Lee*

ABSTRACT

This paper describes static and dynamic weak point analysis of spindle systems to eliminate high concen-
trated bending point on spindie and improve total stiffness of spindle systems. The weak point analysis is
based on the evaluation of bending curves of spindles. For static weak point analysis the bending curve is
derived from static deflection curve and for dynamic weak point analysis it is derived from the mode shape
curves in consideration of the transfer function at exciting point. The validity of the weak point search
methodology is verified by comparison of the static deflection, the natural frequency and the dynamic com-
pliance between the original and the improved spindle.
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Fig. 1 Bending curve in a weak structure
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Fig. 2 The static bending curve of a spindle with a cutting force
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Fig. 3 The mode shape of spindle system
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Fig. 4 The dynamic bending curve of spindle system
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¢) Dynamic Analysis
Fig. 5 The static and dynamic bending curve of grinding
machine's spindle
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b) Dynamic Analysis

Fig. 6 The static and dynamic bending curve of improved
spindle
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