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Ring cavity all fiber F-P interferometer used
in detection of acoustic emission

LIANG Yi-jun, LIU Jun-feng, ZHANG Qiao-ping, FAN Chen-guang, WU Lei
(College of Science , Harbin Engineering University, Harbin 150001 ,China)

Abstract: In order to detect the Acoustic Emission(AE) signals in solid materials, a novel ring cavity
all fiber F-P interferometer is proposed. By welding the incidence and the exit of a 2X 2 optical fiber
coupler directly, an optical fiber ring cavity is constructed,which can be attached or embedded in the
measured solid to detect the AE signals. The detection property of the optical fiber sensor is deter-
mined through the theoretical derivation and the computer simulation. Otherwise, a piezoelectric ce-
ramic(PZT) is powered by signal generator to generate a continuous known AE signal, and a blast
wave is adopted to simulate the burst AE signal in marble slabs. Then, they are detected by the opti-
cal fiber sensor, and the characteristic frequencies of AE signals are obtained by the Fourier tech-
nique. Experimental results indicate that the system can detect AE signals that cause the optical fiber
stretching to 10 % m in an axial direction and can identify the characteristic frequency of AEs. For it
can work without the match of optical path and is suitable for monitoring the large scale component,
the sensor provides a new method for the health examination and the monitoring of material struc-
tures.
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Fig. 1 Structure of ring cavity all fiber F-P sensor
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Fig. 2 Output waveforms when Ag is 0, &/ is 1,

0.5, 0.3, 0.1 respectively
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Fig.5 Spectra of signals in Fig. 4
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terferometer for AE detection

PL.PZT Erffe e de 5 R EUE 5 K E &
AN S % F—3k 600 mm X 600 mm X 25 mm

P K B WA A A 5. PZT [ 78 76 KB A AR
E‘Ji‘%ﬁvl_ﬂ'l%lﬁfgﬁﬁé%ggﬁlﬁ PZT B4U k&
SHIR KSR AC 40 kHz, 2 78 K BEA7 AR N 7
SRR GG S o AR IEOGET MR T R B A AR
18 2% T AT ARG S SO A R SO & AR B 2T S
Bl K S S R i—l"HJJ'IHE/J:F{LL/F{n?LLﬁEE*’_‘
28 4 5 5 LR A T i B
W%Jﬁ’LLEEEIZIE/T*im'ﬁ% B BE T &
A A YUK S L O 20,5 VIR R GRS A A5 5

B S 8E e 7 ME 8 R . BREUE 5 R A A
UK 52 10 VI, RGER I i 45 5 P08 5 85
g 9 FE 10 fros

A A

A \ A
‘/\’\ \’ / /\"/\ {Ae:fbdf
AVAV MLLubuyu‘uuuu\

N

/ ‘\\.

B 7 RSN E R 20.5 VI HE S R TR
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