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Data simulation and experimental analysis on anti-vibration
performance of simple optical system

Shao Jun, Ye Jingfeng, Hu Zhiyun, Zhang Zhenrong, Huang Meisheng
(State Key Laboratory of Laser Interaction with Matter, Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: With ANSYS software, the finite element anasysis of the integrated optical system based on
tunable diode laser absorption spectroscopic technology(TDLAS) was built, numerical modal and harmonic
response were analyzed. Based on the shaking table test result, the system structural dynamic properties,
the amplitude-frequency curves under different dynamic loadings were measured in experiments. Then,
combined with calculation results and test results, anti-vibration performance of optical system was
analyzed, and frequency swing of environment vibration in which system can work was got. Result shows
that system can work within 900 Hz environment vibration. It has the capability of testing and diagnosis
outside the lab.
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Fig.1 Image of integrated optical system
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Tab.1 List of material attribute parameters

. Density  Poisson Elastic
Components Material .

P /g-cm® ratio modulus/GPa
Detector ~ Aluminum alloy  2.82 0.3 74.8
Hander Stainless steel 7.88 0.3 200
Others Aluminum alloy  2.76 0.3 74.8
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Fig.2 Finite element analysis model of integrated optical system
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Fig.3 Finite element mode shapes of integrated optical system
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Fig.4 Image of testing vibration response
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Fig.5 Image of shaking table experiment
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Fig.6 Comparison of simulation amplitude-frequency curve and

experimentation amplitude-frequency curves
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Fig.7 Image of experimentation amplitude-frequency curves
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Tab.2 Comparison of analysis modal parameter and
testing modal parameter

1 147.80 145.64 1.4
2 798.30 751.96 6.1
3 916.85 902.72 1.5
4 1087.9 1085.8 0.2
5 1172.0 1146.7 2.2
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Fig.8 Curve of system signal vs frequency
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