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Abstract; Because of the difficulty to fabricate the ultra-thin optical element, this paper presents an efficient,
advanced ultra-thin optical components integrated processing method to resolve the deformation problem. This
method integrates precision grinding, precision polishing, ion beam figuring and other advanced technologies
to acquire high-precision surface accuracy. In the grinding stage, the experiment uses force analysis and error
compensate to reduce surface error caused by deformation. In the polishing stage, the experiment utilizes mul-
tiple iterative process to achieve surface error fast weaken . In the ion beam figuring stage, the experiment
takes advantage of unstressed and non-contact of this processing method to achieve high-precision surface ma-
chining. Coring square material is chosen for the processing experiments. The result shows that the surface er-
ror has reached the level of ultra-precision optical components, and the final surface accuracy is PV =25 nm,
RMS =1.5 nm. This method can be widely used for high-precision machining of ultra-thin optical compo-
nents.
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Fig.2 Force distribution and deformation diagrams of the base supporting and vacuum adsorption method
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Fig.3 Surface error curves before and after milling grinding surface compensation
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Fig.4 Principle scheme of bonnet small tool
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Fig.5 Correction polishing results of polyurethane pad
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