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Coordinate-origin calibration of removal function
in Magnetorheological Finishing

ZHENG Li-gong"?, LI Long-xiang"** , WANG Xiao-kun'?, XUE Dong-lin"*, ZHANG Xue-jun'"?

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Key Laboratory of Optical System Advanced Manufacturing Technology,
Chinese Academy of Sciences, Chuangchun 130033, China)
* Corresponding author, E-mail; leellxhit@126. com

Abstract: In order to realize determined fabrication by the Magnetorheological Finishing(MRF), the
coordinate origin of removal function was calibrated according to the lowest point of polishing wheel.
The generation of removal function and the distribution of removing rate were analyzed. Then the
coordinate relationship between the lowest point of polishing wheel and the testing probe was deduced
by using a standard cylinder, realizing the precise alignment of optical elements. The removal function
was tested on special points of the optics, and the coordinate origin of the removal function derived
from the lowest point of the polishing pad was calibrated. Furthermore the calibrating error was
analyzed clearly. The calibration experiment was performed on the polishing wheel with a diameter of

360 mm, where a circle plane mirror was fabricated with aqueous magnetorheological fluid made of
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diamond polishing powder. The precision of calibration is up to 0. 030 mm. The result indicates that

the proposed calibration method is simple and reliable, therefore can meet the demands of the MRF

and establish a strong foundation for MRF in optical fabrications.

Key words: optical fabrication; Magnetorheological Finishing (MRF); removal function; coordinate-

origin calibration
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Fig. 1 Generation of removal function of MRF
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Fig. 2 Distribution of removing rate of removal function in MRF
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Fig.4 Calibrating scheme with standard cylinder
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Fig.5 Alignment of lowest point of polishing pad to cylinder
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Fig. 7 Calibration result of coordinate origin of MRF’s

removal funciton
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