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Magnetic compound fluid polishing characteristics of optical elements

YE Hui, LI Xiaofeng, DUAN Pengyun, JIAO Deli, Al Jinzhao, LUO Hui, JIANG Chen
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The fixed-point polishing experiment of BK7 glass was carried out by using magnetic
compound fluid (MCF). By building the three-dimensional model of polishing spot and simulating the
spatial distribution of magnetic field, the material removal mechanism of MCF polishing was explained,
and the variation of material removal rate, surface roughness and hardness with polishing time was
determined. The relationship between material removal depth and magnetic flux density was established.
The experimental results show that the surface profile of the polishing spot is "butterfly" shape and the
cross-section profile along the axial direction of the polishing wheel is "W" shape. The material removal
rate is closely related to magnetic field and polishing time, and the highest removal rate about polishing
depth is 553 nm/min. The surface roughness first increases and then decreases with the increase of
polishing time. The smooth surface with Ra roughness less than 6 nm can be produced by MCF

polishing, and there is a positive correlation between roughness and hardness.
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Fig.1 Device structure and schematic diagram of MCF polishing
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Tab.1 Experimental parameters
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Fig.2 Surface morphology of polishing-induced spots
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Tab.2 Experimental results
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Fig.3 Section profiles of polishing-induced spots
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