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Cutting Tool Diameter Optimizing Method for 2.5-Axis CNC Machining of Aeroengine Shell Parts
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[ABSTRACT] Reasonable choice of cutting tool diameter combination for improving the 2.5-axis parts of CNC machin-
ing in the process of processing efficiency and accuracy is necessary. However, the tool cutting selection in the current is
costly, it is mainly depends on an actual production experience of processors or a large number of experiments. In order to
solve the above problem, the paper proposed a cutting tool diameter optimizing method in 2.5-axis CNC machining. Firstly,
we analyze the structural features of 2.5-axis parts and convert the graphic area to a binary image with the machining preci-
sion, and then using relevant methods to generate the skeleton. Secondly, the initial skeleton is obtained by the topological
thinning method, in order to get the exact skeleton, we correct the initial skeleton with the dynamic skeleton method. And
finally we get the tool diameter distribution along the skeleton machining. Analysis of cavity parts demonstrate that with the
proposed method we can quickly obtain the most optimal tool combination and the cutting path under the given cutting tool
number, and it does improve the working efficiency.
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Fig.1 2.5-axis parts
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Fig.2 Contour map and converted binary Image of the
machining region
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Fig.3 Results of euclidean distance transformation
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Fig.4 Calculation results of the initial skeleton
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Fig.5 Exact skeleton of the Image
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Fig.6 Distribution of cutting tool diameter
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Fig.7 Machining region of two cutting tools
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