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Cutting force simulation for a 3 axis milling process with dexel solid modeling technique

In the design of the milling process of a product, a CAM (Computer-Aided Manufacturing) software can be used to generate a tool path which is appropriate for the geometric requirements, however, these algorithms do not take the dynamic effects into account. Although these effects are often compensated by the controller of the milling machine, but due to ever-intensifying competition and the increased processing speeds, the manual estimates for these dynamic effects are not satisfactory. In order to make optimal useage of the machines it is indispensable to know the connection between the tool and workpiece (CWE – Cutter Workpiece Engagement) more accurately. Based on the current research,the surface quality and the emerging vibrations can be predicted based on the CWE. In the cases, where the workpiece or the tool path is complex the CWE is hard to determine. There are efforts to model the dynamic effects occurring during the process more accurately: Tukora [1], Altintas [2]. The commercially available CAM programs usually do not provide a possibility to obtain this kind of data. If we know the CWE and the dynamic parameters of the processing machine and the tool exact parameters (number of cutting edges, helix angle, amplitude of serration), then the cutting force, the stability stationary milling [3] and the amplitudes of the resulting vibrations can be calculated, just like thee the surface quality. The purpose of this TDK work is to develop a program capable of generic 3 axis milling simulation with a cylindrical milling tool, along with the forces and the moments. This probram based on an previously developped Matlab code, which can be used for 2D [4]. The software was implemented in C++ language, that allows developing modular and fast code, which is capable of supporting the research on machine tool vibrations in the Department of Applied Mechanics.
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