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Analysis and optimization of the four-way body for spherical theodolite
Wang Congjing, Niu Wenda, Wang Chong, Yan Jiayu, Wang Jing
( Changchun Institute of Optics Fine Mechanics and Physics,

Chinese Academy of Sciences, Jilin Changchun, 130033, China)
Abstract: In order to improve the stiffness of the four-way, the structure of sphere-ike four-way with a diameter
of 1 000 mm is optimized. The static analysis of the four-way under load conditions is carried out by using the fi—
nite element method. Then the maximum deformation and maximum stress value and location of the four-way are
obtained. The reinforcing plate is added to the part where the stress is large and the rigidity is weak. So the span
of the sensor mounting plate is reduced, and a more stable triangular structure is formed. The bearing capacity of
the four-way is increased. Taking the optical axis as an example, the maximum deformation of the optimized four—
way is reduced from 0.07 mm to 0. 04 mm, and the maximum stress value is reduced from 2. 68 MPa to 1. 01
MPa. The results of the four-way under different pitch angles show that the optimized four-way has smaller de—
formation and better structural stability. The modal analysis of four-way indicates the optimized one also has bet—
ter dynamic stiffness.

Key words: spherical theodolite; structural optimization; finite element; four-way
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