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Vibration-Acoustic Analysis

on the wear monitoring for machine tool
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The vibration analysis method has been widely
used to detect the faults of the components of a
machine. For a positioning stage, its vibration
characteristic is close related to the liner guide preload.

With the attempt to clarify the meanings of the
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vibration signal coming out from an abnormal machine,

this study was aimed at investigating the influence of a
fault linear guide on the vibration and acoustic
characteristics of a positioning stage through the use of
acoustic characteristics analysis.

Experimental measurements indicate that a stage
equipped abnormal linear guide indeed exhibits
different acoustic characteristics when compared to the
stage with well guides. Such a variation of acoustic
characteristics can be used to find out the faults and
cause of the stage. Generally, the vibration
characteristics can be clearly related to the mechanical
structural stiffness. While the variation of acoustic
characteristics also can be ascribed to the change of the
structure stiffness of linear guide due to the defect of
rolling balls. But, the causes affecting the variation are
still unknown. Hence, for practical application, the
quantativly  relationship  between the acoustic
characteristics and structural stiffness should be

established in future work.
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