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A method to improve the accuracy of the removal function
collection in fixed-point polishing experiments
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Research Institute of Xiamen University, Shenzhen 518000, China)

Abstract : [Objective] In fixed-point polishing experiments,a discrepancy exists between the actual removal function collected and
the nominal removal function. This error is amplified during the machining process, thus severely affecting machining accuracy and
surface convergence rate. To obtain an accurate removal function and improve machining precision and surface convergence rate, we
focus on semi-rigid bonnet tools to explore the causes of removal volume errors in fixed-point polishing and methods to enhance the
accuracy of the removal function collection. [ Methods] In this study, we analyze causes of removal volume errors in fixed-point
polishing experiments and establish a mathematical model for these errors based on the Preston equation. Furthermore, the study has
improved fixed-point polishing experiments to correct these errors by first obtaining actual removal volume distribution
characteristics. Then, under the same process parameters, the dwell time is set to 0 seconds to extract the removal volume errors
during the fixed-point polishing process and correct actual removal volume distribution characteristics based on these errors, resulting
in a more accurate removal function. Finally, comparative polishing experiments on K9 glass using both pre-corrected and post-
corrected removal functions are conducted to validate the effectiveness of this method. [ Results] After corrective polishing with the
revised removal function, the peak-to-valley value of the K9 glass surface is reduced from 906. 80 nm to 374. 62 nm, suggesting an

improvement of 58. 69%. Also. the root mean square value decreases from 175. 92 nm to 47. 46 nm. indicating an improvement of
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73.02%. [ Conclusion] The optimization method proposed in this study significantly enhances the precision and the surface

convergence rate of semi-rigid bonnet polishing.

Keywords: bonnet polishing technology; semi-rigid bonnet tool; fixed-point polishing; surface shape error; removal function
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Fig. 1 The process of bonnet polishing
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Fig. 2 Fixed-point polishing process
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Fig. 4 The process of collecting removal function
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