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Design of diamond carriage system for large diffraction grating ruling engine
CHEN Ke-weil,2*, YU Hong-zhul, ZHANG Shan-wenl, QI Xiang-dongl, YU Hai-lil, FENG Shu-longl

1.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,
China;

2.School of Mechanical Engineering and Automation, Beihang University, Beijing 100191,China

Abstract: The diamond carriage system of a grating ruling engine was designed. The diamond lifter part was installed
on the plate which could be free to revolve around the saddle-shaped slider. The diamond lifter part and the load-
bearing part were separated by the hinge to reduce the error of the diamond position caused by the saddle-shaped
slider’ s deformation and offset. The movement error of the diamond carriage as well as its influence on the diamond
position were analyzed, then a optical detection structure was proposed to measure the displacement of the diamond
carriage relative to the guide rail at the movement stage by a dual-frequency laser interferometer. The measuring
results at the stage of about 70 mm show that the maximum displacement of the diamond carriage relative to the
guide rail is up to 60 nm in the ruling stage. As the diamond is constrained by the coatings, the error of the diamond
position is even more less. A diffraction grating with 70 mmX70 mm area and 600 gr/mm has been ruled with the
changed diamond carriage and it shows a weaker stray light and good quality as compared with traditional gratings.
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