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Vibration measurement and analysis by means of
laser Doppler heterodyne principle

HUO Lei, ZENG Xiao-dong, AN Yu-ying, FENG Zhe-jun, CAO Chang-qing
(Institute of Physics and Technology, Xidian University, Xi’ an 710071, China)

Abstract; Laser Doppler measurement methods and coherent heterodyne detection were adopted to measure the frequency
and amplitude of low frequency vibration. An experiment setup was built, based on which the Doppler effect was measured with a
heterodyne laser interferometer and the standard frequency deviation was obtained. The results shows that the system can detect
the object vibration at less than S00Hz frequency, and the measurement standard deviation is less than 5. 6 x 10 ™ ; The strength
of the system detection signal is linear with the amplitude of object, demonstrating that the intensity detection amplitude reduces

with the drop of the voltage of the piezoelectric ceramic. The result is helpful to know the characteristics of vibration targets.
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Fig. 1 Laser heterodyne interferometer schematic
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Fig 2 Structure of laser Doppler vibrometer
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Fig. 3 Time series waveform of output intensity
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Fig. 4 Chart of vibration frequency measurement
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Fig. 5 Output spectrum of laser Doppler effect frequency of source
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Fig. 6 The standard deviation of frequency data
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Fig. 7 Output intensity of laser Doppler measure versus vibration at 500Hz
and 1kHz
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Table 2 Resnlts of identification

test samples situation 1 situation 2
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45% vol Maotaichun 1 0
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