5% 1L Jeir R TR Vol. 15 No. 11
2007 4E 11 H Optics and Precision Engineering Nov. 2007

XEHS 1004-924X(2007)11-1731-07
JEA M B T R E MR GIR AR /NEE ST

I E.RAFR K
(ARAMEMAAF FRMAMGEMMEZHRERLRE LA B 210016)

T B T A IR B I IR R TN A Ay I R WSS IR S E 5 AT TN . AR TN R BOR .
P2 K /I 6 B8 Bk AR D 40 5 46 A T LA SRAL S5 4 i 45 U0 AR 25 o T A [ 453 40 6 A T 50 0 R B A T 5 0 oz AR T 5
T JEE B TR 19 D0 R X AF BEAT T SRR [R5 45 0L IR S5 5 20 A7 o a2 AT 45 R SR 1L A5 A O 5 00 o = B M IR B
5 /NI R RE B A0 B R I T T R A B AR b X A % A R B 00 B R R A o S O A R
[6 7% 1y 2 P HURR L S P RE R R 12 ¢ T HLBR BB LT e ML B 30 em A 451 403 » 3 W1 Xk 2 R 405 4 1) 7 2 45 0 TR 1)
AT HY .

X B W LAAMABF AL BRGRA DR E kTR

hE 4SS TP212. 14 ; TP183 XERFRIRAD : A

Damage diagnosis for optical fiber grating
smart structure based on wavelet packet analysis

WANG Yan, LIANG Da-kai, ZHOU Bing

(Aeronautical Science Key Laboratory for Smart Materials and Structures ,

Nanjing University of Aeronautics & Astronautics,Nanjing 210016 ,China)

Abstract: To realize the damage diagnosis of a optical fiber grating smart structure, the structual dy-
namic response signal was decomposed with the wavelet analysis method based on the vibration moni-
tor of optical fiber grating smart structure. The wavelet packet decomposition was introduced, and the
wavelet packet energy spectrum describing the damage character was used to identify the structual
damage status. Then, six different damage circs were studied by experimental laminates, inculding
the different degrees and the same location of structure damage, and different locations and the same
degree of structure damage. The results show that the structure damage will lead to the increase of
wavelet energy spectrum of some specifically frequency bands of the structure dynamic response sig-
nal, and the damage characters are sensitive to the damage degree, damage location and the degree
from the damage to the sensor. In the experiment, this method can recognize the damage of 12 g
weights and 30 cm from the optical fiber grating sensor, it is feasible to realize the structure on-line
damage diagnosis.
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