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Freeform surface STS turning and tool geometry

parameters determination method

GUAN Chaoliang' , CHEN Yansheng® , PENG Wengiang'
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. Langfang Barrack of Nanjing Artillery Academy, Langfang 065000 , China)

Abstract: Optical components with freeform surface can achieve excellent performance. It is used more and more widely in the modern optical

system. Slow Tool Servo (STS) is a new technique to machining freeform surface. Due to the complexity of freeform surface and the particularity of

STS, the relative position relationship between tool and work piece must be deeply researched. In this research, STS machining technique was

introduced. Two tool geometry selection methods were proposed and researched on. One of the two methods was based on section curves and the

other was based on whole surface using NURBS.
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Fig. 1 Slow tool servo machine configuration
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Fig.2 The geometry parameters of diamond tool
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Fig.3 The relationship between workpiece

generatrix and tool tip circle
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(a) The work surface cut with the section plane
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Fig.4 Tool parameters detection based on section curves
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Fig.5 Tool parameters detection based on

whole surface NURBS method
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Fig.6  Tool parameters detection at point P
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Fig.7 Sine array surface
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