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Dynamic characteristics study of opto-electronic theodolite turntable
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(1. Changchun TInstitute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences,
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Abstract: The dynamic characteristics of the turntable of opto-electronic theodolite have an important influence on
point and track performance of the theodolite. The finite element model of a specific theodolite turntable was estab-
lished based on the 3D-solid element. Bathe subspace iteration method was used for modal analysis and the first six
modes were achieved. Hammer excitation modal test experiment was done and the error between analysis results and
experimental results was within 12% . Swept-frequency analysis was done based on the implicit time integration method
and the results indicated that the theodolite turntable was most sensitive with the 350Hz excitation. The study results
can provide reference for the structural optimization and basis for design of bandwidth of the control system.
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Fig. 1 The mechanical structure of turntable
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Tab. 1 Material property of component

Mk PuPERLE/Pa | VAL | %/ (kg mT?)
ZL114A 6.9 x10"° 0.33 2700
1Cr17Ni2 1.84 x 10" 0.243 7920

GCr15SiMn 2.16 x 10" 0.3 7820
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Tab. 2 First six natural frequencies of theodolite
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Fig. 2 First six mode shapes of theodolite
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Fig. 3 Experimental scene
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Tab. 3 Comparison of experiment

and analysis frequencies
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2 68. 96 67.32 2.38
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4 268. 01 242.3 9.59
5 281.6 307 9.02
6 342.53 358 4.52
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Fig. 5 Experimental mode shapes
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