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Prediction of Cutting Force in Ball-end mill Cutting using the Commercial Solid Modeler

J. 1. Lee (KIMM), C. H. Park (KIMM), J.G. Choi (Univ. of Suncheon), H.S. Park (Univ. of Ulsan)

ABSTRACT

Many researches on the prediction of cutting forces of ball-end mills have been achieved since before several decades ago.
These kinds of researches have been concentrated on the study on how to make the prediction equations for the cutting forces
based on 2-D cutting experimentation. The results of them were really good and impressive. But it’s not proper to practical
uses for industrial fields, because if sculptured surface were to be machined, then it would be very difficult to understand the
complicated kinematical interaction between the sculptured surface and the flutes of a ball-end mill. So, we propose the
method for solving these kind of problems using existed commercial CAD/CAM software; Unigraphics. Furthermore, the
modification of tool path which is done off line is offered to increase the precision of cutting.
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Fig. 1 Radial chip thickness and feed for 3-axis tool path
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cutting process
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Fig. 4 Calculation of Eq 3 with upper and lower
limit of the flute engaged in cutting process
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Fig. 5 Stiffness of ball end mill
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Fig. 7 The structure of proposed scheme
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