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Effects of tool and workpiece geometry on the chatter stability in milling of thin-walled

structures
M. Mahboubkhah Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
M. R. Movahhedy Department of Mechanical Engineering, Sharif university of technology, Tehran, Iran

A. Jodeiri Feizi Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

Abstract

Milling process of the thin-walled structures has broad applications in aerospace, automotive industries and etc. One of the main
problems in their machining is unstable chatter vibrations, which causes not only the poor machined surface quality but also
decreases the system life span and machining efficiency. So, lots of researchers are interested in investigating the dynamic behavior
of the thin-walled structures during the machining processes and restrain its pernicious effects. In this regard, the main purpose of
this paper is to 1 the effects of geometrical parameters of machining system including workpiece height, thickness, and tool overhang
and its diameter on the chatter stability. To this end, first by utilizing relative transfer function concept, dynamic models of tool and
workpiece were derived. Then experimental tests conducted to extract cutting force coefficients. Finally, stability lobe diagrams
were constructed under impression of tool and workpiece dimensions. Results proved that by increasing tool overhang length,
stability region decreases.

Keywords: Milling, Thin-walled structures, Relative transfer function, Chatter, Machining dynamics, stability.
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