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Three-direction procedure analysis for a Machine Tool Dynamic Characterization
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Abstract: Machine tools’ vibrations lead to poor surface quality and reduced productivity. This paper aims to identify the critical frequencies domains to be avoided for proper functioning, ensuring optimal use of cutting parameters, high surface quality and predictive maintenance. An experimental protocol was developed for acquisition, processing and analyzing of the vibration signals in all three directions of the CNC machine tool. A series of measurements were performed to determine the natural frequencies of the machine and the dynamical frequencies during functioning. Three-dimensional accelerometers and impact hammer were used for measuring vibration parameters, and the results were analyzed using different signal processing techniques: FFT transform, order analysis, waveform analysis, envelope analysis. An important contribution in numerical processing of signals is emphasized by the synchronous analysis of vibrations with rotational speed. In perspective, these results will contribute to the development of a tridimensional dynamical model for characterizing high speed spindles.
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