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Abstract:

Regenerative chatter vibrations generally limit the achievable material removal
rate in machining. The diffusion of spindle speed variation (SSV) as a chatter
suppression strategy is mainly restricted to academy and research centers. A
lack of knowledge concerning the effects of non-stationary machining is still
limiting its use in real shop floors. This research is focused on the effects of
spindle speed variation technique on tool duration and on wear mechanisms. No
previous researches have been performed on this specific topic. Tool wear tests
in turning were carried out following a factorial design: cutting speed and
cutting speed modulation were the investigated factors. The carbide life was the
observed process response. A statistical approach was used to analyze the
effects of the factors on the tool life. Moreover, the analysis was extended to
the wear mechanisms involved during both constant speed machining and SSV. The
worn-out carbide surfaces were examined under a scanning electron microscope
equipped with an energy dispersive X-ray spectrometer. Significant differences
were appreciated. It was observed that SSV tends to detach the coatings of the
inserts, entailing a mechanism that is quite unusual in wet steel turning and
thus fostering the wear of the tool. The performed analysis allowed to deduce
that the intensified tool wear (in SSV cutting) is mainly due to thermo-
mechanical fatigue
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