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Effect of Material Removal Function on Surface Shape Error
Correction in Fluid Jet Polishing

Li Liang Ma Ping Zhu Heng Huang Jinyong Wang Gang
Chengdu Fine Optical Engineering Research Center, Chengdu, Sichuan 610041, China

Abstract Material removal function characteristics in fluid jet polishing are discussed. According to the one—
dimensional profile characteristics of the material removal function, the analytical formulas of the removal function
are established. Based on the formulas, the Matlab numerical simulation is utilized to simulate the one—dimensional
material removal process under the partial overlap condition and different parameters. The root mean square of
the waviness W, _ is introduced to discuss the effect of different parameters on one—dimensional error correction
under the constant removal process and the linear removal process. The optimized parameters are adopted in the
subsequent fluid jet polishing experiments. The polishing results on @50 mm fused silica glass show that the peak—
valley value of surface shape Ay decreases from 0.1484 to 0.062 after two rounds of experiments. Especially, Ap
decreases to 0.0481 for 90% aperture, and to 0.0324 for 75% aperture. The root mean square of surface shape ...
decreases from 18.86 nm to 4.87 nm, especially to 3.67 nm for 90% aperture, and 3.15 nm for 75% aperture.
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Fig.1 Material removal profiles in fluid jet polishing. (a) Three—dimensional profile; (b) two—dimensional profiles
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