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Abstract Vibration active control is one kind of main methods to eliminate interference and improve machining
accuracy. The premise of vibration active control is the precise measurement of micro-vibration signal whose
frequency is upper 5 kHz. A full-fiber micro-vibration distributed sensor is designed using frequency modulated
consecutive wave (FMCW) and light intensity modulation technology, aiming at the shortage of existing grating
sensor used for micro-vibration signal measurement, such as low frequency, complex structure and individual
measurement etc. Through piezoelectric transducer (PZT) micro-vibration measuring experiment and simulation, it

can prove that top frequency of 60 kHz for distributed measurement is achieved.
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Fig. 1 Structure diagram of sensing system
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Table 1 Specific parameters of sensor

Parameter L' /m E /mPa H /mm N’ n M /g Ao /nm D /nm
Value 7.4104 3.75 40 59 1. 456 70. 2 1560 0.0124
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Fig. 2 Micro-vibration sensors. (a) Figure of material object; (b) structure chart
4 SLE AR
N process g
AT 2 T g i 20 D0 o 5 3 ) PR B A B G 1 3 T SemSOT T circuit |
oo FAMEE R SER PZT (PZT 1 B 8 0K Bt PZT
05 4 0 O 502 0 0 30 £ L
AR IR G T OGS A G R e ECR RN generalor

(=} /AI\ /_\—\¢ M 2= ]
B st A 200 i R W 5 s

Fig. 3 Experimental environment
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Fig. 5 Signal comes from 1000 Hz micro-vibration source. (a) Time domain waveform; (b) frequency domain waveform
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Fig. 6 Signal comes from 10 kHz micro-vibration source. (a) Time domain waveform; (b) frequency domain waveform
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(a) Time domain waveform;

(b) frequency domain waveform
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Fig. 9 Signal comes from excitation source when frequency is 800 Hz and amplitude is 1 V. (a) Time domain waveformj;

(b) frequency domain waveform
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Fig. 10 Signal comes from excitation source when frequency is 800 Hz and amplitude is 2 V. (a) Time domain waveform;

(b) frequency domain waveform
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(b) frequency domain waveform
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(b) frequency domain waveform
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