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Study of solid—state microchip laser feedback technology in remote

vibration measurement
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Abstract: The technology of laser feedback has ultra high sensitivity and great advantages in vibration
measurement. Based on laser feedback theory and technologies, method of remote vibration measurement
with laser feedback technologies was studied and presented. The remote vibration measurement system
based on microchip solid —state laser feedback was built, the structure and working principles of each
parts of the system were studied in detail. The vibration signals of different frequencies in experiments
were measured and restored. The working distance of vibration measurement was improved to 25 meters,
realizing non—contact measurement of remote vibration. The application of laser feedback technology was
expanded. The experimental system has superior performance and large range of amplitudes and
frequencies in vibration measurement, and it can be applied in various occasions and can meet various
target measurement requirements.
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Fig.1 Schematic diagram of vibration measurement system
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Fig.2 Schematic diagram of collimating system
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Fig.3 Physical map of experiment system
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Fig.4 Measurement signal in frequency domain
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Fig.5 Vibration signal of 200 Hz in time domain
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Fig.6 Vibration signal of 200 Hz in frequency domain

A T B0 30 10 75,2 Kz 76 S0 30 9 00 15
SR T R 7E 2 KHz 0 R B B T B b
3R R 7 30 nm 2247 i /0 T A B R T
LG X8 15 500 0 1 060 7 8 ) L3, SR 2 ik
4 187 2 B R B R 3, ML 7 el L %
TV B 65 0 AR A T 40 nm @O RUIR B, # B 8
i 1 T A L O I AR LA nm 2R
R B %07 B 7E TG 1 T LSS B nm B 2% 0
B B3 3 0

50

Amplitude/nm
353 (95 S
(=] (=] (=]

—_
(=]
T

0
1500 2000 2500
Frequency/Hz

& 7 2 kHz & 80 5 5 (4 3k

Fig.7 Vibration signal of 2 kHz in frequency domain
3 MERESH
X R Sl AR R R A4 I R 2 R

0206005-4



Sk TR

%24

www.irla.cn

% 47 A

WEEMMERRAE S . BAMA O T RGN R K
D2 3 3 ] pR 22 ) RN A B, ROR O
Vu=Av A2 (4)
Ko, RGN E KN EEE ;A BESLHER
5 B PRI R AHE S8 5 A A OB o BRI i R g
Eeu N UNE RS S EREPOBLIE SR a1k i s
55wk £ B R DU AF 55 O 200 kHz, i b aC TR F
1) fre KO 2 K 3 R 53.2 mm/s
PARTE RS I R R P A 2 e ik s i iz
BN
dzx
J
HEEM N x=Acos(wt+d) . W HFH F v=2mAfx
sin(2mfi+ ), Hrh A ZHRIE  f W RS Y =200 Hz
Bt X 7 A9 die KR W R 42,4 wm , T 24 B £=200 Hz,
M f5 KPR 08 K 42 nm,
MAHI T 9 43 87 AT LU Y, &R S0 AR A% I 1 PR 0R
5 H bR 09 4R 3h 53R s b, Bl A R S AR B
PR AT R o A5 B0 00 A iR R RN A S ) YOG R I E 7
FE7R o DRI A 25 B 0] DL 3% 3R 4t e 0% I i iR
FEAE 30 nm A2 A5 09 BHR Bl HXE R i ) A AR o
200 kHz,

+w2 x=gsinwt (5)

o))
o

\.\..
e,
O L | N i i
0 20 40 6.0 80 100 12.0
Frequency/kHz

Amplitude/nm
N
o

[ )
o

PR 7 4 MR A5 00 o 9

Fig.7 Measurement range of amplitude and frequency
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