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Structure Analysis and Optimization of Shaft Head Box of Laser Emission System
Lou Jiarun, Shao Shuai
(Changchun Institute of Optic, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to improve the stiffness of the shaft head box, the structure of the shaft head box of the laser emission system is optimized.
Based on the existing axle head box structure, after the installation of the optical machine, the angle difference between the system visual axis
and the optical axis becomes larger when the side cover is installed, which meets the use requirements. According to the finite element method,
the static analysis of the axle head box under load condition is carried out to obtain its deformation. The deformation of the camera box affects
the direction of the TV visual axis, and its angle change can be calculated directly by trigonometric function. The mirror normal vector also
changes. The least square method is used to fit the node data of the reflector surface, and the normal vector of the reflector is obtained by fitting
the data, and the change of its optical axis Angle is calculated. By optimizing the structure of the shaft head box, the weight distribution
between the shaft head box structure and the box cover plate is changed to reduce the load weight that needs to be increased after installation
and adjustment, so as to improve the stability of the parallelism between the tracking shaft and the laser emission shaft. According to the results
of finite element analysis, the influence of the installation side cover on the angle difference between the visual shaft and the optical shaft is
less than 1". The results show that the optimized structure has better stiffness.
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