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Analysis of Simulated AE Signal Characters Based on Wavelet Transform

ZHANG Yun-Qiang, NIU Wei-Fei ') , TAN Wei
(School of Chemical Engineering & Technology, Tianjin University, Tianjin 300072, China)

Abstract: As a kind of new method of signal analysis and processing, the wavelet transform could be used to
analyze any time and any frequency of AE signal in the time and frequency domain. The wavelet transform is applied
to AE signal processing and it will be helpful to the development and popularization of AE technique. The characters
and recognition of simulated AE signals in Q235B were researched by using Gabor wavelet and Fourier transform,
which were based on Gaussian function. The experiment showed that it would be helpful to study the characters of
AE signal and source and choose the right sensor.

Keywords: Acoustic emission; Wavelet transform; Signal processing

75 & &t (Acoustic emission, fAj#R AE) £3841 8
JRI T R BB B ) PRI & L RS TR I — )
HPL , FER SRR —Fh 3 A T I AR
HF5kaokEA L. B2, 28 KRN B 55
PE 5 RSG5 R IR 12 PR R 75 A & Sl
RGELZ P, R SRR i MO8+ R
.8 T—MIEFREENGES . TEFASMESL
HH AR AR B R 2SR RER .

1RG5 5 A M X /5 R FHE S To kg it [a]
FIRFAR T ST I o T /)N I8 70 4 1) 1k T 3 —
R EImRES, BFERMESRAMEFE
W2 AR BT AR /N AR e S R S
S MRS M B [F] 49 32 38 3 , A TITTE A [] 19 430

5 B H#5: 2006-12-07
EEF Iy KB (1981—) , B #5984 .
D RETRF B BRI H ARSI BE, K 300192

W BT R EHE S P R R R B RHAE o

INBAE R B TR R SR AR R AL 5 5 /i
FRAE Y RE 7 o R RE 2] I 551 R R i 18] B 5 0 30 %
158 DURT DA 3R 5 — S5 £ 8 %ok IO By B 345 88
ERETATERBRSAZHE LGS BHFH
RAHIR BRI

1 INEEBRERFE

SCE TR B/ AR 4 JFE 3 2 T Gaussian
FFEH Gabor /N } H Fourier 28378 % F bR
B S0 WIFESE /N AR ] E R -

1 (= «t—>b
WTf(a’b)Iﬁjwf(t)¢ ()
:T‘K;EP a Rglﬂ%va>o;
b—mBREF,

EAbR « R ehe. X FAE BB/ 5 R
P, RE R (2) AT LME N 734/




RIBIRF R TR R Head B RS BIME T H 7

%Ffﬁﬁﬁﬂ/

[ @)
o ¢(w) F ¢(w) ¥ Fourier Z5#a, Kk Gabor /)

BAE HETHTA 1/ NEE b B S (1 B SR AR AR 3 o %
RO [/ Wk Gabor /NEAE 40 /N -

o= () o[ =5 (3) +in]

V4
A r—IEF;
w, DR,
H Fourier Z5# 4 .

w, 1/2
P(w) =(2m)V2m /4 (—;)

2\7
B IR Gabor NEARWRRX (2, HESL v=
7 /2/In2=5. 336, NI| Gabor /)Nt BE W /& 52 B
FAZEK . Gabor NI AT LABAERHOALTF =0 1
Gaussian FR%, H Fourier ZZ#H K H LA T wo=uo,

ib. RE Sb(t;—b) L F ¢t =5, H Fourier A8

Laexp(—ibw)P(aw) IR LM T w=w,/a,

WT,(a,0)Fm f(OFE t=bMw=w,/a LK
WRRE . HL o=2m,0 f=w/2n=1/a, Bl 1/a
EMT £om b FEMTEE . FrUAREES w(x,0
21t Gabor /N E# 5 , BT LA S R HHE 5 [F
BHZERTIR & FHIR 1/a b 892045, 35 B 437 v
PREUEE— I H (55 (1 KB ] 23 A 15 10 B3 — B 22
BF5HBRER . FFRIES KRR T
Gabor /N IX FiUELA S RIS 3 5 258 1) Bof 430 AT 4
PERVHE M .

2

2.1 R

EEXmEEERFRBARGEE D, RAE
B Vallen 2A A=) ASMYS 7 & S I4X , BGE
ERER RIS . £EEX 0.5 mm ) HB £

exp[—ﬁ<%>z<w—wp>2] @

AE ﬁ?w}ﬂ
! L 1

f?@%&l )

Bl mEERHIFRERS
10

READLVE i 7 i B w22 A +2 dB. A FIRARE
ZSRERR 7501, R TIHE(E R 40 dB, f£1RE% 1R
Vallen /A &4 7= ) VS900-RIC, 1 H5 45 % 7 100 ~
900 kHz, 4tk Q235B, R} 24400 mm X 300 mm
X10 mm, f&RREFZEMMRHOF &, L=200 mm,
JT RUERE IR W E R, R GB/T
18182—2000 4 J& Fs J1 2548 7 & SRl B 45 R VEtr
T ELR, 7 R ST AR R LS B R W A 15
S (E2), RAEFRO0.5 mm K HB 28, i K&
i 2.5 mm, 05 SR E I N 30 . RH
AN 20 ZE AN AR R TH AR $ 1) 7 HORAR AU A4 EL TS
HEHREES . DA RIE BBy 400 £,

Tl TT7 7777777777777l 7 7

B2 HEENER

I3 HIRE WS PTG AREELE S & 100 1K,
RGOS B B SRS | R B T
BEZNEIESHREFS.

2.2 S

FH AGU-Vallen Wavelet /]NEE 4387 844 %F 5%
LB ZHE ST 0. B 3~5 B2
WA ARG 5 1 7 AT B, Forh B 238 43
polin) e S5 oy Tl

b 3~5 Al L. © =M 55 MRE & 27 Il
SRHERLE 100~150 kHz, 401433 20~35 ps,
65~75 pus,75~95 s, 7E 600~1 000 kHz JEE AN JL
FRAFSTHE. @ WHES M/ R PR K
HBKR, REHEPMEMES W 17054, O W
BESENAE R FEIE S HBP & KIRIEE
K, KEERHE EWF{ESH 150 £,

THHI s A YT 7 BE A2 8% A [ BE 25 i o B
Wi = T KB R FEIMES, X K7 T/
Beorpr (B 6), RIAXLHE R GFESHEERED MRS
Kl 3~5 JLPAHIE] , /N AR i R0 A 28k (R
D, 5axt 7 SNBSS Wtk T /NS, R
HEA LU

B _EAR AR, =R 55 TR e & 4 1 X 5



RIBIRF R TR R Head B RS BIME T H 7

WBEE/ mV

0 20 40 60 80 100 0 20

60 80 100 0 20 40 60 80 100

W /s ] /us I ] /ps
B3 BEiE S0 a B4 DRGS0 B5 wailfE S ot
z [ ——— JEEEE 2 B PR P R SRR 5 TR DAR A AR M
2 13 v Jit ARS8 20 A7 A 22 % (7 B — 2 BRI FRME . T B

1000
800
600
400 ;
200

PH /kHz

40 60 80 100
B ) /s

=T

Bl 6 WrEElE S0 b
®1 FEEBHEHRIMESHEESS

AE VR SHAAR sEEt O WTRE Ak
2} /mm R /kHz [&]/ps BRME B
50 100~150 20~35 0. 025 -1
100 100~150 20~35 0. 022 =1
150 100~150 20~40 0. 028 B

®2 TFERE AERHIRHEERS T

il g SHAamy WTRE Ak
{2 #/kHz i)/ p1s BARE CPEE
W 100~150 20~35 0.025 f
s 100~150 65~75  0.000 14 i
W4 100~150 75~95  0.000 13 1%

PR M X 3B B BRI E& 2) . B AR
RER M /INB AR ¥ R BRI I 38 7T LUK W 5 5
MEEPMES X aFEK.

AR K HES M FERRER . R
A GB/T 18182—2000, HI 5l 7 & 5t {5 5 fE b
5EMFEKEZ —RILESHEE. R, BT
P RGTR GBS AR, K RN ES W
WA R X ; [RIET o F 4% s S LT AR L & B

A B R SR TR A — O B A X g A T e
SAMERITIRE . /NS AT AT e ad AR fRT EAL L 0 B
Pirid , BGE I X P RS R RER A /N B R
BOMIRAE K255 5 IR X P R ST IR AN A (5 ik
119397

3 &g

(D /NI BT R AT AE R K R 1 — T Y
RS T EAR KN4 T R HE 54k
v R SHE S A — BT 2] AT — IR BT A
SIS T R R 515 e 40 B 45 R B T HE
FEME, HES) T A R SHEOR & R AN, AR 3 T 5
ZH I BER BRI .

(2) RIS 1 RS EE S (W ES)
R 55 P 4URIB ARG ) /N AR
FERERNAFRLEWESTERE. GEE . LA
(] Hp LB [B] R T SE T K S SR o SR A AT Ak
#HA AR .

(3) @1 2T Gaussian F B Gabor /i K&
H: Fourier 224, X /Nl 2 T ARTEFE K 5HE 5 7
B R Ak 377 T R R #EAT T R AR B T
Q2358 MY K AT IR AR , B R 555 1Bk
B B/ INB R BRI E BRI B AN X 4 T R R
SHERIE S RIS, R YL T BSR40 BT A SIS 4347 TG
AU (R, 45 /N S BT R R PR R HE 5 1)
BT IEE . [RIE, SCEE Sy dne] 8 7 & Fhbt BL ) 7
REMES WREEREE T —Figi.

W) BT RSG5 8RR B RS IR R
AEFE L Xof FEF AL T B 150 2 A 15 385 Y 1% SRR A LA
Ford R EER LEA —E NS ENE.

1




BESTE

ﬁ%%%

AU Tl b i Fo e ) 33 )1 s 2008 S 5591158 A0

HUAR Tl b 3 T A A5 1] 04 B AR FEATLAR
T TCARAI N 52 AR 55 I A, & 351 &
RIHRMA B BB A, 2008 404k Sk
SRR BN INFE Tk s 28 I & B TC B I 7 2 W %
CLHORMFPHFOREYIBE., BARIpIEH IR
BERG
1A8H—1H2H
5H6H—5H24H
8H12H—8H 30 H
12H9H—12H 27 H
B RG
2H26H—3H8H 4H1H—4H12H
5H2TH—6HT7TH 7TH8H—-7HI19H
9H2H—9H13H 11H4H—-11H15H
BERG
1H22H—1H29H 4H14H—4H19H
6 H10H—6H16H 7H21H—7H 28 H
9H16H—9H23H 11H17H—11H22H
SRS
4H15H—4H20H 7TH29H—8H9H
11H25H—12H6H
R
6H16H—6H20H 12H8H—12H13H
BYIAT GB 9445—2005¢ THE M A R%E
M8 SINE PR (B[R] T 1SO 9712:1999) . %
WEME, — R A E R NDT FEMA T 1%

SH11H—3H29H
6 H17TH—7H5H
I0H14H—-10H 31 H

AR T2 R B B 55 AR E
PRBUAS [6] 1 38 A T . B5 I 78 Tk 1)
ESyF

UT: @ 154%; © #B0F M8 B6Q %440
BB,

RT.© #574%;Q %14,

MT.: @ J24%; @ 80 M R © %

PT. @ #74%;© B M8 B Q 1.

2 R A TAERZE Mt ) 2 HE, RIEEE I
RIPERTHR A . TR R BUE Z 5 I FF BE8 0 R A
23 (AR L7025 57 32 AR 7 WA AR 7 E
B . A BTEU SR Tk 128
H ), SR kR =ik — T Bic .

BRll2 R A3 LRI A S AR E L
W LR S T A I 2 5 B TO A RS U B3 AR IE 45
b . ¥l oE il kAP RE 24
YEREI RS ZACRE I DB R A .

3ZiI1ZR A ET 2 1 800 5o/#4; UT,RT Jy 1500
JT/81;MT,PT 3 1 300 Jo/81 (B %ED .

i B A AR T8 300 Jo/5; B hn—11%
), 100 55/17.

KRN 2R, T B1E: 021-65556775 —
412; f& E.. 021-55888795; E-mail: dingding _ 19 @
163. com; 2 23t . ALK Tl ¥ TE 3 4G I 35 1| o
s LIETTHRERES 99 5 1 8% (A RFZEET D .

(WU Tl _ 35 TE 4R A1 e ol )

AAAAAAARAAARAAAAAAAAAARAAAAAAAAAAAAARAAAARAAAARAAARAAAAAARAARAAA

S 3k

[1] Miller Ronnie K, Mclntire Paul. Nondestructive Testing
Handbook « Acoustic Emission Testing[M]. Columbus:
American Society for Nondestructive Testing , 1987.

(2] Zt, XIe X 75 R SHE S iR Rt e[ Al X
RSB R ER 5 Se &L C],2004:52—62.

[3] Jeong H. Analysis of plate wave propagation in aniso-
tropic laminates using a wavelet transform [ J].
NDTR&-E International, 2001,34(3) : 185—190.

[4] Surgeon M, Wevers M. Modal analysis of acoustic e-
mission signal from CFRP laminates[J]. NDT&E In-
ternational, 1999,32(6) :311—322.

[5] Hyunje Jeong, Young-Su jiang. Wavelet analysis of

plate wave propagation in composite laminaes [ ] ].

12

Composite Structure,2000,49(4) :443—450.

[6] XUFAF,Gorman M, BRERME. BASFE & S M A L],
ToH A, 2000, 22(1) : 38—41.

[7] Suzuki H, Kinjo T, Hayashi Y, et al. Wavelet trans-
form of acoustic emission signals[J]. Journal of A-
coustic Emission,1996,14(2) :69—84.

[8] Gorman M G, Prosser W H. AE source orientation by
plate wave analysis[J]. Acoust Emission,1990,9(4):
283—288.

[9] Hyunje Jeong, Young-Su jiang. Fracture source loca-
tion in thin plates using the wavelet transform of dis-
perse waves [ J]. IEEE Transactions on Transonic,

Ferroelectrics, and Frequency Control, 2000, 47 (3):

612—619.
[10] GB/T 18182—2000 /@I J1 A as s & SHAa Il [ 45
R ITIELS.



