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Abstract

In recent years, 3D CAD/CAM software has become essential for manufacturing complex various mechanical
parts. In particular, the cutting simulator is a major processing stream for digital manufacturing. Cutting simulation
can verify the shape of a workpiece during cutting. However, because minimization of spatial and temporal
resolutions significantly increases the calculation time, the cutting simulator cannot calculate with high resolution
in real time. Conventionally, voxel representation is widely used for the data structure in the cutting simulator;
however, this study focuses on polygon representation instead of conventional voxel representation to overcome the
problem of trade-offs between resolution and calculation time. Specifically, a cutting simulator with high speed and
high accuracy was developed using Vatti clipping, which is a fast Boolean operation algorithm in computer graphics.
This paper describes problems and solutions encountered during development of a new cutting simulator using Vatti
clipping. In addition, the effectiveness of the developed cutting simulator is evaluated using two types of cutting
operations.

An example of application using this cutting simulator, this study proposes a new method of tool path
generation with suppressing chatter vibration. This cutting simulator can calculate chatter stability diagrams of each
cutting point successively owing to its high speed property. Therefore, the tool path without chatter can be generated
by tracing points in the stable region. In this paper, details of the generation algorithm of the tool path without
chatter using the cutting simulator is presented. And the effectiveness is confirmed by pocket machining with a

square endmill by comparing with the conventional tool path.
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