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Acoustic Emission Location Technology Research Based on
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Abstract For the problems of complicated structure, difficults to networking and low accuracy of traditional
acoustic emission localization system, an acoustic emission localization based on fiber Bragg grating (FBG) sensor
network and time reversal focusing imaging technology is designed. Based on the analysis of the principle of time
reversal focusing, positioning system by four FBG sensors is built and narrow band laser edge filter technology is used
to realize signal demodulation. Morlet wavelet transform is used to extract specific frequency component signal, and
calculate the modulus value and time lag. Through the establishment of time reversal focusing model, acoustic
emission location is realized. The localization method is verified in the aluminum alloy plate. The experimental result
shows that this method can effectively realize localization and imaging of acoustic emission source, and localization
error is less than 20 mm, and time consumption is less than 2 s. A new method is provided for acoustic emission
detection and localization.
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Fig. 1 Tllustration of time reversal focusing process

PRI A 1) A% 32 R R0 H e 2 455 W (L 200 A1
FHOZI . eI ) B 5 2R f i A rp AR TR A5 5 RE R
TE 75 AL 5 A8 00 O DR M7 I 7] 2 2 5 A o i v T
0 AL 396 R KSR T (RLOT TR PR AL AR .y A5 Y
AT AR S ] 5 2 5 £ o L S TR 4 5 A A Bl 1O P i i
W 07 {75 5 70 B 3 R AT I (8] 52 2 5 g bk 1] SR .y

0805003-2



FOMMESE . JLT FBG & 80 26 R (] S % 5% 48 AR J7 145 14 75 5 3 8 2 5 R WF 5%
(5) 2075 o BF 11 52 % 2R A ASE 1 14 b 4y 2 gt AT, Bk
- d; T (aw) = ¥ (aw,) = ¥ (aw,)
e (1) |~ eilt—t+=)|, (6)
,Z; ( C> sz —k

e (o) X A% S i O P e S R LA 5 E PP g
MRS o TG S I d P R IR AR
i RS B L C D A Al P e A T TR L

BT . A AT LI R 9 25 fL 5

If) f e AR DR 4 A E S B E AT &, & AR
JEE AT RO A R IR AL E . (6)rh, RAERE
0 B RAE B AR5 5 R0 R R . K4 Bk oy
255 U X I [) B2 A 5 AT IR [ S2E 38 5 DA T 52 B 1)
7] B o SR A AR R M T AL T SR AR
2.3 RERGEMEFEE

WA ][] B £ 5 A A A AL 7 A SR AR i i
TR I R] 2 e 3R £ B e AL B — A R E AL
R o L, A B R AR I A 5K
0 DX IR A S il — o B B R S TS A R
B 2% A A% A 22 1) Y B L AR R P A S I A A )
JE R I ) AER o K (6) X B A 1 R AR R AT
IR 4] 2 e SR A AR T 5 o o A ) e R ABL A O e
MR, AR AITEERELE . RIEERA
MR R AEIEAT R . Fr AR R R A B 75
RGPV
2.4 Morlet /N TR

T RS WEAE AR N A% 35 A AR OO S PR e o 2
S UG 5 B RE E AR o EAT 0 B ORI 5 R A
{H . FI I Morlet /)i 28 45 a] Xof i 8 33 5 B 73 A7
FEIL .

Morlet /)N pR &2 X R

(1) = exp(wot)exp(—17/2), (7

A wo F/INBE AR /NI 5 L AR

U, () — «/ZTtexp[M]. (8)

H1 (8 AT WL, W, (o) Oy 5 357 7 B8 %5, 7T T S v
ODHRN o, MAETED,
PR IES T LAZS 8T o J7 ) 4% 5 . e A [
AN W JHEAEL 9 T A I A AN [5) 18 A 3 DA
ulxst) = expl—j(kix—wt) |+
expl—j(kyx — wst) . €D
G5 uCae, O W/ E L

oo

Wilzx,a,b) = }J ulx,t)¢” (ifb)dt, (10)

a

—w

K« N KBS e o 9 RE I 1. 0 D9 i

= Ak

2 , (1D

w2 — w1
1 5 be

1 A Morlet B %0/ X wCast) 8703 28 0, 3731
B o

‘ WT(x,a,b) |:
V2a | Wlaw) | /14 cos(2Akx — 2Aah) »
(12)
AR b = 25 = L PR C BT

B 58 3 Morlet /N AT R B # (5 2, H B E 2
FAH

3 W R &G KoE T BBk
3.1 XEMHEREKE

SCESHE R ) o 600 mm X 600 mm X 2 mm [
6061 FR G Atk BT . WRIEIE 2 BEAT A R ) X
8 FBG 1 #8 [8] 1 400 mm X 400 mm [X 35, %
FHPUAS &5 2R 8008 W] 3 4 19 FBG /5 & 9% 183 . FBG
WX A B SR 10 mm, H0 I K 3o 1565, 250 nm
ORI I 5 2% A% 8l Z ) By O K 25/ T 0. 02 nm,
CIRYESE 533135 W= S DI g Rl R A X (2
R RSG50 e A B B S A R ] 3 R
K 4 Fis. R FEAEAETEOWLIR A & 5
e FBG el et e 4 (O/E) R #s CAMP)
B E R A 55 (AD card & computer) 4 i, %
PR R G0 K P B 2 (PAC) 22 A ) Micro-11
RS RGE BCE RS A 1 MHz, A8 41 L
JEOGIR A H JE 2R A A% R BRI 2% B B OB AR, Y
KM TES8 G @ i BB EF el 32 3 % & 5 5 13t
G5 L0 W 4 B | DTN 8 A e o L AR BUBD e i

FBG 1 FBG 3
! )

! !
N I Ty
searfhed o . s
pomt 7 ) _|8

N &1
7, i T
, | S
FBG 2 400 mm FBG 4

P 2 I I B 3R 45 AR S A It B ) A DX 3
Fig. 2 Tllustration of time reversal focusing imaging
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