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Examination of milling process for plate-type workpiece and experimental verification

The machine tool vibration is an important problem of the machinery technology. These harmful vibrations can be responsible for unacceptable surface quality and reduce the lifetime of the cutting tool.
The aim of this study is to create a mechanical model which is suitable to investigate the surface quality in the milling process, like the Surface Location Error (SLE). Furthermore, the SLE along the workpiece length is investigated for a plate-type workpiece with simplified geometry. Finally, the experimental verification of the theoretical results was carried out.
Tools with helical edge are widely used in the industrial practice, therefore the mechanical model of the helical tool and the resulted surface error are introduced. The cutting edge of the tool is composed of several small segments with straight edge.
Secondly, a plate-type workpiece was investigated and the SLE is examined along the length of the workpiece for milling process with helical tool in the influence of the technological parameters (like the spin speed and the feed motions). The plate-type workpiece was simulated with beam-elements by means of Finite Element Method (FEM) in MATLAB program software by me. Similar method can be found in [1], nevertheless, the extension of the mechanical model with helical edge is suitable for the introduction of new surface parameters.
In the final part of the study, the experimental verification of the theoretical results was carried out in a realistic machine tool environment. To validate the theoretical computations, the specific cutting coefficients must be known related to the material of the workpiece and the cutting tool, so it was needed to be measured them. Thereafter the cutting coefficients were determined by means of fitting method. Further task was to compare the (SLE) milled surface of a given plate-type workpiece to the theoretical results.
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