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Abstract

With the development of optical design and manufacturing technology, more and
more optical components have been widely used in industrial and agricultural
production, national defense, space navigation and so on. Because of the requirement
of the accuracy, the measuring technology has become a key point of the manufacture
of optical components. The reasonable measuring method is paling an important role
in evaluating the surface quality of lens and guiding the precision machining.

According to the requirement of precision grinding, this research measured the
surface shape of the optical components through macroscopic perspective, measured
the surface quality of the optical components through microscopic perspective, and
measured the subsurface damage of the optical components with advanced instrument.
All of these provide direction for the precision machining, which helps to improve the
grinding technology with high accuracy, high efficiency and low damage. The main
work can be described as follows:

1. The paper presents an on-machine measuring system for the shape accuracy of
the optical surface, including the construction of the hardware system and the design
of the software system. The measuring paths for different kinds of optical surface
have been planed. Through large amounts of experiments, the paths have been
compared and estimated from different aspects including measuring efficiency,
application situations and etc.. Thereafter, a data processing method has been put
forward, which included the algorithm of Two-dimensional weighted average filtering,
error compensation and the curve fitting based on Gauss-Newton least-square method.
At last, the validity and accuracy of this measuring system have been proved by the
measuring experiment and compensation experiment.

2. The paper introduces several ways to measure the surface quality of the optical
components after grinding, and analyzes the surface quality influenced by different

machining parameters. The measuring experiment indicates that using parallel
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grinding, increasing the speed of grinding wheel, decreasing the feed speed,
decreasing grinding depth, and decreasing shape error of grinding wheel can improve
the surface quality of optical components.

3. Based on the Magnetorheological Finishing technology, this paper puts forward
a measuring system for subsurface damage. It has measured the depth of subsurface
damage under different grinding parameters, and analyzed the distribution of the
subsurface damage in different depth. At last, the experiment has proved that the
measuring system was accurate. Moreover, the research indicates that the granularity
of the grinding wheel has a great influence on subsurface damage, and other
machining parameters have less influence. Deceasing the size of the abrasive particle,
deceasing the grinding depth, decreasing the feed speed and increasing the speed of
grinding wheel can reduce the subsurface damage.

The research above has provided direction for the precision grinding and the

subsequent polishing.

Keywords: Shape measurement; Data processing; Surface quality; Subsurface

damage
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