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ABSTRACT

Optics fabrication process for precision space optical parts includes bound abrasive
grinding, loose abrasive lapping and polishing. The traditional bound abrasive grind-
ing with bronze bond cupped diamond wheel leaves the machine marks of about 20
pm rms in height and the subsurface damage of about 1 ym rms in height to be
removed by subsequent loose abrasive lapping. We explored an efficient quantitative

control of precision CNC grinding. The machining parameters such as grain size,
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work-piece rotation speed and feed rate were altered while grinding the work-piece
surfaces of 20-100 mm in diameter. The input grinding variables and the resulting
surface quality data were used to build grinding prediction models using empirical
and multi-variable regression analysis. The effectiveness of such grinding prediction
models was then examined by running a series of precision CNC grinding operation
with a set of controlled input variables and predicted output surface quality indica-
tors. The experiment achieved the predictability down to £20 nm in height and the
surface roughness down to 36 nm in height. This study contributed to improvement
of the process efficiency reaching directly the polishing and figuring process without

the need for the loose abrasive lapping stage.

Keywords: surface grinding, precision space optics, CNC grinding, surface roughness, quantita-

tive process control
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