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SiC Optical Element Processing Properties Under Robot Bonnet Polishing
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611731, China; 2. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)

Abstract: Aiming at the low material removal rate and high cost in the existing
magnetorheological polishing, electrochemical polishing and catalysts-assisted polishing methods
for silicon carbide optical elements, a robot bonnet polishing method is proposed, and the
polishing characteristics and mechanical structure of polishing head are investigated. The
theoretical material removal model is established following Preston theory, Hertz contact theory
and velocity analysis, the removal function is simulated, and the bonnet polishing grinding head
device is designed. Then single-point and multi-point polishing experiments are carried out to
verify the accuracy and stability of the removal function. The processing applications are
examined by rough and fine finishing. The experimental results show that the proposed method
can effectively achieve silicon carbide optical element polishing, and the removal function has high
precision and stability. Via 3 cycles of rough polishing and 4 cycles of fine polishing, the
convergence rate of surface profile achieves 69. 4% and 51. 9% respectively.
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