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Prediction technology on the source location of acoustic emission signal

S. J. Lee’, J. S. Kim", M. C. Kang’, Y. S. Jung”, K. D. Jung"™"

lr Abstract l

|

This study deals with the source location method of defect which can be occurred in structure. The existing methods
was very difficult to be applied to predict it, because of using very complex numerical formula.

The triangulation method which was proposed in this study can predict the source location predicted easily with small
amount of data. Wave arrival time data can be directly converted into source-sensor distance is known. For this purpose,
the propagation velocity was measured by Rayleigh wave, and the propagation behavior was analyzed. For the consideration
of jointed part in structure, the source location method was applied to the welded workpieces. The signal propagation
velocity was measured in welding part for the purpose of application to the part, and the revised algorithm of source

location was proposed.
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Fig. 1 Experimental set-up for source location
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Table 1 Specifications of experimental instruments

Instrument Specification
Digital Oscilloscope LeCroy 9310A
R15I : Resonant type
AE Sensor WD AF52 : WideBand type
. 1220A(PAC)
Pre-Amplifier | b ndpass Filter : 100~ 1200
RMS Converter Time constant : 0.25ms
Power Supply 24V(Switching type)

2 dFA AEE AF AHL JExAE 600m
x600mno} 3, FA7F 8mQ Yut FEE 4F #A
& A3, AAE KSTE D 35022 g A 5o
4=

22 2394
221 AHGREE
A 5437}
Az A AAFAHE P57 Y& AL
oAE M 4% AE FEdEs AzEx |l
ANZA AL B2y AFoA Hoxe, A dE
olgste AREEE 78 F71 ok

olgidt 4y AUIZE STV A& Azd
© 2 Pencil Lead Break(PLB)E& ©] &3I4t Fig.
29 Zo] AZYPo2HE 100m EoAA A
WD AF52 A& wx]3te] EgA AAMZH o &
39, ETA AXNZEE 100m B X
RI1SIE wjA3te] z} AA 9 S4& FrisiHo

g A

£

A
=55

N

4% 4

RIS Trioger

7" 1oomm /

100mm

Fig. 2 characteristics of R15I sensors using PLB
source

222 #338F9 AnEA i}

AA BRoz FHE FRE @ FHsF4
g WAHE AE 450 ARAEE BA) 9
3 A %2 %X (Impact Hammer)& o] &8t} A4
% FAFE Jtate AHTY AolAYE 50mm—r
B 300m7tA] 50m 992 FAAAVN A3 E &
Aot FANTY ANAA 2 AREEE A3
Ak olgA BHY AZ2RY Fu4 @ 5FH
A& oo BAE E4sden, & 7oA ¢
AFAPE 8 A5doz A45ox PLB A3 Y
o EAE v, B3

- 294 -



223 SR e A4 E VEY ANFA

BoolAe oY AsY HN5HE ANA Fig
3ol UEhd 23 2o] AMES WGATIT ()% 2
o] Az glo] W ol EAY Wt (b)s} 2ol o
3ol EAE Wel A2 oA Al

(R srrres— U

(a) Inner source

(b) Outer source
Fig. 3 Two dimensional source location using 3
sensors

AEe BAE Fo9 RURE Bl 5

A3 9AFHE A WASEE ERte
Ae At XARE A2 ANA 5 2A
Aol B ANE $Hste] FAe] AZAH
3 BEAANAY ERAHE FRAYL, ol
ANRE e AZHRHE olgtel AREEE T3
et

224 387 A 2R ABY AN

AA FRENN WURE AE V59 Hie|H 7
Hg Yoyt 2 A4z 49T SR EAY
el old A5y FNFAL Fig. 49 e 2
3 2 AANAE o8 HD, BRI AE Y
ANFHYT 5Y PPex 49 FARAL
o)g A Asd GAFHNN SHYE AT
42 ANHL, 0T H2HT 7 A= YU A
AETES

(b) Outer source

(a) Inner source

Fig. 4 Two dimensional source location on welded
plate
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Table 2 Mean velocities of longitudinal mode and
Rayleigh mode
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Table 3 Results of linear source location on
unwelded plate

Real [mn) Prediction [mmn] Error [%]
50 61.73 23.46
100 104.37 438
150 147.04 1.98
250 196.59 21.38
300 196.7 34.43
350 197 43.72
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Fig. 6 Real coordinates of 2 sensor method
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Fig. 7 Results of 2 sensors method
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(b) Result of source location
Fig. 8 Two dimensional source location using 3
Sensors

Table 4 Results of source location for inner source

Coordinates | Real [om] Prediction {um] | Error [%]
X 89.1 90.67 1.76
Y 454 4453 1.92

ol o] Aol N A Hue] PR T AY
22 g Ado] EAEA @& wole o Aol
AYE A5z AANFH VEE s HEEY
3 & dAE &tk 23, 244 ¥
A AR e 54y AXE F 22
o] At & HolA FHo| Jtedty, e4E £

8¢ & 4 Ak

34 £HEE dE 2Ad A Az HAFH
AA He - EAG W, LA £HE A
oj¢] Aol wAFT}

AE 237} AEE S34E o), Az uA R 7
o] BAstn 22 AAM FEF A5l of
AR FHol B/ F5 Aok

£H 59 AE AN Ao g JFE B7hs]
A EH 2 FoA A5 ARAAS FH8A
o} 1 A3 Fig. 9o vebd A3 go] S FeiM 9
AT ATt B 2AcA Y AsHdET =¥ A
< 4 F Utk o1 olfrE SHFY HAIA
(Grain)7t vl # s EAA 722 @ BELA
of BlaiA =didte o]z AT A5 F4 R A
o Ade] A TS & F U

i3

A
ks

50 100 150 200 250 300
Distanca from source [mm]

Fig. 9 Wave velocities at each materials

urebd, &35 dg nejE 3ol Fig. 49 A
A 13 2, AA 13 3Atol 9] AIZEA A AE EFE
Z gart vl Wi AAM 125 A547A
gAY RIE 57 o] HASA

R — 1 _DP—V*(4:+10.33)°
2 V(4t+10.33)+ Dcos 8

q71M, D: AAMZE Az, Vi S¥LEANT
&5 0 AZAd AA 1, 24019 Z) At
AztY AE5EE AAE e

9 4& olgsted gHElol A B
A Agstgn, 2 233 Fig. 100 YeEhAA
w3 228 x4 dEd x&E& Table 59 69
el st

oL

g 2
&iéj

-5
St
150

==

-T00
x deection (mes|

(a) Inner source

-
100
300
200

H

£ 100

<

H

£

g P

1 200

300 400 500

x denction [mm]

(b) Outer source
Fig. 10 Results of source location with calibrated data
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Table 5 Results of source location for inner source

Coordinates | Real [mm] Prediction [mm] | Error [%])
X 89.1 92.65 398
Y 454 46.38 2.16

Table 6 Results of source location for outer source

Coordinates | Real [um] Prediction [mn] | Error [%]
X 90.8 85.23 6.13
Y -1782 -172.75 3.06
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