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Improvement of Acoustic Emission Signal Processing Method
and Source Location using Wavelet Transform
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Abstract

The purpose of this thesis is to reduce of error for source location through acoustic emission(AE) signal,
generated elastic wave from crack growth to leak for facility diagnosis. Especially, in order to overcome noise from
original signal, this paper proposed enhancement of source location by using noise reduction based on wavelet
transform. To evaluate actual performance in experiments, Pencil Lead Break is used crack signal source on the
aluminum plate and drain valve of air compressor is used as substitute pressure vessel to generate leak signal. In
signal processing, wavelet shrinkage and soft threshold are used to discriminate signal source and then source
location techniques have been effectively used with group velocity using material property and time difference
between sensor using cross correlation. Source location for crack and leak test have some difference, but the result
show that improved 30% with a average length within 10.46mm in crack test and improved 2% compare with
average filter in leak test when we applied wavelet transform.

Keyword @ Acoustic Emission, Source Location, Wavelet Transform, Correlation, Leak, Crack

oA B
o GleuE A Alann AR o NN uy gzedd 40 age 43 % a3eEds) A3
s 2 Evy 7 R ohE] 7 =] k- pkY =, s 3
grlE AfHom Addshil AAsh: Wilel AL B o5 v (source location)d 271 HATH]
: E

"3
ek viwe WAk 24 71El gg gage g9 wds ge 9% AsE WA
% : .
3

P ded Aate] #olel o = - (white noise)# FAFS 542 A5} FFo] 7]
““-/l A3 ofj A ALz o] A off NTPe e 5 Pro] NTAL 98 AuZ: AN B ol BE
S stslar olef @ de el FHE A FY R A g9 el e zas Wiz gFHY dudon
A e Has ¥ e 5““’] 7VE F9 Bibsa gd waAdue] MuRee sty 98 AbgEE
R - e PN He &3 2 NSNS 2E 2 SR AAME o)
e Y e e R e st #48 HAAS FaAs duE FETE 088 A
AA} $+E : 2008. 1. 10 -Fub gigte] mE 4d3e Jvg F330[476]

+ B A7 20088HaE Addsta “SEd T Ay Adoz B Ao APgAdnl B FEREe vA ¥WE Ee it
o] FolZ L. & Ale]] wrAlEly R e dHelastic wave)E 23 G



Ned Bé HHEIEL 1520081/ 11

g AA F
% (AE, Acoustic Emission)”] ¥
-‘?—"3‘ J]rﬂ gl B3 7
o 1} A & 41 3 (nonstationary
signal) Az A 71E71& AEs8te 9 HgAAs L,
AGEGH D AL 2@ A8ste &4 2 Aol
AEHE AHE A olF FHEr] Y3t 2
o digk Aoz 500x<500x5te) AFvlE AJHA Apx
A B (Pencil Lead Break)[8]2 2, ‘4ol g A3 e
2 A7 160, Aol 460mm¢<l F7|StE7I A 747 s
o] 3 & B ANHAL FPsr)

Aule] g 746.‘ @E. "3?} "”&"\] 71, &
A Q.

01—4_7

ol %ﬂp} OE i% Wi-of el ols WMot 3]
' AR &g
{elastic wave)E L& sty d4E &3WE(AE, Acoustic
Emission){9}ol 2} 8l1 7‘]41"@9-5?- U
& (continuous)X F.9} %‘J%
Edburst)Al 21L&
RMS¢| &3 F718 *‘3"5}"4 ghel & ) e
AE ATl g oudxel @), AE AED G A
#AE Bt 40| 7hssi

r= & oo
Lu
)
i
m&
o
ol
-
ﬁr
[

22 £F%E N5l A% 54

gAddE 2A 47k F9, 35, xds, g9 78 oH
o, 5o xPuraka ¢iate] Agako] HaAEA Aol

Z3H(Longitudinal wave, P3}), "ﬂr"»] Aksre] A9
Ag0ege 20z ol B I Transverse wave, S
), gige] I FA w8 u“_].., #He wtAdszie A ?{r
o] B IHew v oA 7t HF o] e 0}\_ B A

535w el el glal 9 ”&

Agstel we W Anen

59 R E (guide

3} Rayleigh wave),
A= 7h

mode)E B Lamp wave)zt A&l 3th[10,11] b= 87|

2 I FAMN gk AR SFUER DAHE G4
#e] A9 ZHshyg syt F2 oA gt 75370"
Y ol2R A%yl Puy Sy wo) dHEA] ¥
Fappo] T gutgA B wE *Cr'—é 4
9] ghr},

% 1. Lamp waved] i3 R =3¢} v & s e (9
Fig. 1. Symmetric(left) and Antlsymmetnc(ng ) mode
Foeh 293t AR w3k wE Ashds Bl

Hele 29 13 o] A (Symmetric) 2 =2} 8]
(Antisymmetric) 5. =2 ¥FH0 o Aad&rs 25

o] S 2 Ay Fupgo] @il geo] Hxo= $4
T X (group velocity), ol x] A}
& ugt At st fNEGFEE d

% % (phase velocity),
)1._1—-/]_ 3] ..._[]

1 PA

A sHo] APste Huw ohFy o] Yok
C,=wlk m

o7)A, ki kel Agoln, wi 74 Aes ot

2y sle] ebA ojux]E
o] o} oA A3 Qe vAel

Aol ouA] Augxe 4R 2o uas @
xel B oA thes) o] FanE Aol

4 (D2} s AYshe A

_’J':LZ"

C,= dw/dK @

B

Fig. 2. Group velocity curve for aluminum plate
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Fig. 6. Source location using three sensors
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