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Error compensation of optical freeform surfaces

in fast tool servo diamond turning
WU Qing-ling”

(Jilin Communications Polytechnic, Changchun 130012, China)

% Corresponding author, E-mail:wuqlsmiled@163. com

Abstract: Fast Tool Servo (FTS) diamond turning technology usually can not obtain satisfactory
optical freeform surfaces by one-step turning because many error factors will drop the fabrication
accuracy of freeform surfaces. Therefore, a higher precise contact in-side measuring method for
{reeform surfaces was proposed by using a Linear Variable Differential Transformer (LVDT). By
combination with a two DOF fast tool servo system, the error compensation technology for optical
freeform surfaces machined by fast tool servo diamond turning was implemented to enhance the
fabrication accuracy. The experiment results show that the form accuracy has improved by 20% and
surface roughness decreased by 18. 1% with the proposed error compensation technology. This
technology solves the synchronization between FTS system and tool movement, compensates
movement errors in xyz directions of the machine tool and can used in correction of the machining
errors of freeform surfaces. Moreover, it can be used to cut the large asymmetry surfaces and brittle
materials, so that promotes the applications of high precision freeform surfaces.
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Fig. 1  Error compensation principle of FTS diamond

turning for freeform surfaces
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