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Shape and position error measurement of cuboid
optical element in high precision

GUO Meng'* | DAI Yifan'”* ,PENG Xiaogiang' , TIE Guipeng'”
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Ultra-precision Machining Technology, Changsha 410073, China)

Abstract; How to realize the high-precision measurement of the shape and position errors of the cuboid optical element and how to use the
measurement data to correct these errors are the main problem in the manufacturing process. A shape and position errors measurement method of the
cuboid optical elements based on the wave-front interference theory was presented and the measurement system with large aperture instrument and
high-precision indexing plate was built. With the help of this system, the parallelism and verticality measurement of the cuboid optical element in
the accuracy of 1pum/400mm was achieved and the high-accuracy integrated distribution data of shape and position errors were obtained. The high-

accuracy machining of this kind of optical element was achieved by using modern optical machining technology as magnetorheological finishing and

computer controlled optical surfacing.

Key words: cuboid optical element; form and position error; parallelism error; verticality error; face machining
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Fig.1 Parallelism measurement method of opaque gauge
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Fig.4 Sketch of the axis calibration of the indexing plate
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