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A Study on the 2-Dimensional AE Source Location Methods
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ABSTRACT

In this paper, we propose two methods for AE source location on the material with unknown AE wave velocity.

By this

method, we can apply this method to arbitrary material of which properties are not known exactly. Also, in this paper, the

mechanism of error generation in both methods are discussed and their performances are compared by using computer

simulations and experiments which uses a lead break as the AE source on the aluminum plate.
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Fig.1 Basic principle of 2D source location in plate with

unknown AE wave velocity
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Fig. 3 Emor of source Jocation by vector method due to the estimation error of time delay
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aluminum when a lead break was used as a AL source.
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Table 1. Experimental Results of AE source location by Vector Method

Guwen Fls.on

Estmated Posiize VecisiMetnod

X Imml ¥ {mm} X
5C s

A dojur dAF L AwFo R HA dicn AHsa o
oo fAG AMT Az BANE 999 (X, Y)E
%_ - ‘}C]-‘H]

Fig. 6 Trace of points where the difference of flight time from

source to two sensors becomes to be constant

—R=4tV (6)

4714 R# nd 247 $93 MMl Aeld, v d3iE
Are A% A A

Azt 44e 259
e AME o] §3m ol

b &9 9A7 "o
2

rir

AT, A% 13 22 el
HE % AR 94 A ey 4
AR F AE @

o A -
e T 9\}1—?—-, a1 -”lxlj

?

[

o]

?
RSP ENER mwﬁ 7}% %3
9% o A 434G wPoR BEAAE 4245e WA H47)
Je SEE P83 0 e pAfAE 2E wue Adud ¥

._.,..Soum:upmllion.,
at the center of
g A

o7 971 972 973 74 975
Xavis [mm| |

Fig. @ ia Simulation results of error minimization method
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Table 2. Experimental Results of AE source focation by Error Minimization Method

Given Pogsition Estimated Position Area Min_Method
Norm Error
X Y X Y [mm~2}
50 0 56.90 14.62 16.17
100 4] 103.24 16.74 17.05
150 0 163.27 2.31 4.01
0 50 15.35 54 .42 15.99
50 50 54.48 5537 7.00
100 50 97.38 50.12 262
150 S0 146.74 52.62 4.18
o] 100 —60.34 103 .04 60.42
50 100 34.48 100.53 15.52
100 100 96.97 103.81 4.87
150 100 157.14 849.25 7.18 |
¢] 150 4.00 152.00 diverge
50 150 61.04 138 38 16 02
100 150 98.74 149 .39 1.40
150 150 146.64 139.13 11.37
Average | 13.13
Averaged Deviation 8.91
412 &
() 249 gddA AETe AstgEg 22 J$dx AERA 4
g 438 4 de AEd 7 /A P (e ‘?..3?% LREE )
& Agsidon FANA F2YE5E ANFAY
@) F 94y A5 oA E ARH AgUoldE o8
Brrsiedon oxe] M4 WAYES HHeiln. 1 23 dEE
ogolol He BN o) A2 HS 7T £ e ¥ 2%
Aoz e oatadde wrh ZAd AR Ve
(3) Agste guEe FE4L ¢y BRAAMY 484 F
#g o[ 43 A o8 AFsAnt
drgd

[1] Tatro, C. A., Brown, A. E, Freeman, T. H, and Yanes, G,
"On-Line Safety Monitoring of a Large High Pressure High
Temperature Autoclave,” ASTM STP 697

(2] Nondestructive Testing Handbook 2nd ed, Vol. 5 Acoustic
Emission Testing, ASNT 141-153

[3] A Tobias. 1976, "Acoustic-Emission Source Location in
Two Dimensions by an Arrav  of Three sensors,”
Non-Destructive Testing 9, 9-12

[4] Steven M. Ziola and Michael R. Gorman, "Source Location
in thin plates using cross-correlation,” J.Acoust. Soc. Am. 90(5).
2501-2556

[5] D. E. Newland. 1993, An Introduction to Random
Vibrations, Spectral and Wavelet Analysis, 3nd ed, Longman
Scientific & Technical

[6] Alan V. Oppenheim, RW. Schafer, 1989, Discrete-time
Signal Processing, Prentice Hall

- 422—



