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Modal testing and Kinetic finite element correction of mirror
assemblies for co-phase devices

MO Yuxiao', ZHOU Ziye™, FAN Chenguang', YANG Yujing', TIAN Zhen'

(1. School of Mechanics and Aerospace Engineering, Southwest Jiaotong University, Chengdu 611756, China;
2. Key Laboratory of Adaptive Optics, Chinese Academy of Sciences, Chengdu 610209, China;
3. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)

Abstract: In order to suppress the influence of microvibration on the imaging of the spliced telescope, modal
tests and kinetic finite element correction were performed for the mirror assembly of the co-phase devices. Due
to its complex structure and contact, the model was simplified, and then based on the results of the modal test,
the improved cross mode-cross mode method (ICMCM) was used to correct the dynamics of the finite element
model. The step response of the corrected model was solved and compared with the measured results to verify
the validity of the model correction. The test results show that the first-order frequency error of the corrected
model decreases from 5.2% to 0.2%, the step response is basically the same as the displacement peaks and
peak time of the six measurement points of the simulation, and the maximum error of the displacement peak is
8.8%. The research results show that after simplification of mirror assemblies and correction of ICMCM, the
accuracy of the model can be maintained while improving the computational efficiency.

Key words: modal testing; finite element correction; co-phase device; improved cross mode-cross mode
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Table 1 Material parameters
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Fig. 4 Physical model of mirror assembly
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F2 BAEUAERNEHEXL
Table 2 Comparison of the number of meshes before and

after model simplification
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Fig. 9 Flow chart of finite element correction parameters
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Fig. 11 Physical drawing of test assembly
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Table 4 Modal test results and simulation results of mirror assembly

Bk RIS IR B S Hz P EARSIR B AR Rz (155 N B IE R RA5R )

732.10 (770.65)

&
£2% s
2 e S
928.12 906.75 (945.02)
3
1 837.40 (1 934.00)
4
2136.50
5
2183.10
6
2193.80 2347.90
x5 FEEAHEREEER
Table 5 Correction results of mirror assembly model
B &k I/ He Vi FBI A Hz EIEMH/Hz JRURIRZE % BEIEB2E/%
1 731.30 770.70 732.10 5.2 0.2
2 928.10 945.02 906.75 1.8 23

3 1659.40 1 934.00 1837.40 14.3 9.7
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