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Development and Application of Ultra-Smooth Optical
Surface Polishing Technology
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Abstract Ultra-smooth surfaces are widely used in the field of optics. and the polishing method is an important
component of super-precision technology. Firstly. the characteristics of ultra-smooth surfaces are introduced. and the
classification and comparison of the polishing methods are made. It is shown that the non-contact method is the ideal
ultra-smooth surface polishing technology. Then the existing ultra-smooth surface polishing technologies are
summarized, and the machining mechanism, precision and application spectrum are expounded. At last, the gap of
ultra-smooth surface polishing technologies at home and abroad is present, and the trend of the technology is
described.
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Table 1 Classification of ultra-smooth surfaces polishing technologies

Polishing mode Contact Non-contact
Machining precision Low High
Subsurface damage Existent Non-existent
Material removal rate High Low
Polishing head wear Existent Non-existent
Removal function Instable Stable
Repeatability Weak Good
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Fig. 5 Principle scheme of ion beam figuring
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Table 2 Comparison of non-contact polishing methods

Polishing method FP EEM IBF PACE PCVM MRF
Roughness /nm 0.077 0.1 0.6 0.5 0. 37 0. 27
Application field Plane Unlimited Unlimited Unlimited Unlimited Unlimited
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