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Development an Ultraprecision Cutting System for Highly Efficient Machining of
Die Having Free-form Surface with Micro Textures
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To create precise parts for realizing their high performance, the whole
ultraprecision machining process is usually conducted on the same machine tool to avoid setting
errors by reducing setting operations. Thus, the study aims to develop an efficient ultraprecision
machining system including an industrial robot to avoid manual setting and to automate the setting
operations. In this system, ultraprecision machining is conducted based on a newly devised tool path

generation method for the workpiece having a shape near the target shape, which is beforehand
prepared by ordinary machine tools and is located on the machine table by means of an industrial
robot. The differences from the ideal workpiece position and attitude are detected with a contact
type of on-machine measurement device. NC data is finally modified to compensate the identified
workpiece setting errors to machine the target shape on an ultraprecision machine tool.
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Fig. 1 Dummy work for trial cutting to detect setting errors
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Fig. 2 Targeted 3D complex shape (a) After compensation (b) With intentional setting errors
Fig. 3 Machined results of 3D complex shape
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Fig. 5 Machined results of verification experiment of
workpiece setting errors compensation
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