Sl EE7|Aers =23 Vol.18 No.2 2009. 4. pp. 170~177
Transactions of the Korean Society of Machine Tool Engineers

JFAAIN S o] 83 JFATS 2=
A e XS AT AP} A

oz, L&'
(=544 2008, 10, 24, HALRY 2009, 2. 4)

Acoustic Emission Source Characterization and Fracture Behavior of
Finite-width Plate with a Circular Hole Defect using Artificial Neural Network

Zhang-Kyu Rhee*, Chang-Ki Woo'

IF Abstract jﬁ

The objective of this study is to evaluate an acoustic emission (AE) source characterization and fracture behavior
of the SM45C steel by using back-propagation neural network (BPN). In previous research Ref. [8] about k-nearest
neighbor classifier (k-NNC) continuity, we used K-means clustering method as an unsupervised learning method for
obtaining multi-variate AE main data sets, such as AE counts, energy, amplitude, risetime, duration and counts to
peak. Similarly, we applied k-NNC and BPN as a supervised lcarning method for obtaining multi-variate AE working
data sets. According to the error of convergence for determinant criterion Wilk's A, heuristic criteria D&B(R1j) and
Tou values are discussed. As a result, in k-NNC before fracture signal is detected or when fracture signal is detected,
showed that produce some empty classes in BPN. And we confirmed that could save trouble in AE signal processing

if suitable error of convergence or acceptable encoding error give to BPN.

Key Words : Acoustic Emission(-2-3F38), k-Nearest Neighbor Classifier(k-21c274 o] 8.871), Back-Propagation Neural Network
(&Aa} A7, Error of Convergence(<~% 2 2}), Heuristic Criterion( H'd3) 7138), Empty Class(¥] S22y

1LME ol MY FRE AL Ale] 8l AT AR
sl Ay ¥ AAIEo] vlE SIFYER(AE, acoustic
A Adoly - A 5 Ao 87EE A emission)o|th €7 AEE A& Yo FHA0E FA4 5
Qiopold Ao she] B ATE 2 Baoln,  E WRelUA 325 $EE o) BASH: AR At
© AR AT
+ AAA A, QM E 2 A-FET (wooerwek@incheon, ac, kr)
Fat 402-749 AAA G 28 17T

170



A]ﬁl 8ar 7} Zof Q)=
Fa7|o)M Y d UMWIOH ol27]7]
A mola e o] A AES] WA l
3 v7hel Aol M) 7]elsl| wigoln], 2 b4t
AR 5o s g ARAS 94 g
o] Fx| ob ¥y wjiolch.

AE 714 Bk ARA el A ZAR] 243 glojA
7 2 BARe A7 AL 714ERE AES) Y
o] Bli= ol 7HA FAbol A Woll A o] Yojd B¢
o[5S AR EuslA 78 4 gtk Holrt I7ew

25513 AE AJo| A 22l EAF Lol A e Y F2E

—10

o] Zlgko] ol27|7HA] e %}XHFS." A9 A
A7} 2SI RAAE 2 A9 107 me) v 4wl
4 MPao] QA S48 4 O% a N

249
7| WRolch. utehd] PelgoRt Ao olFolt H9le)
$HYE 22 53] o] AAt TN Ao B

Z57] W4 o)A E AEAEA T3hsle], o 4%7] 5]

SAR 58 Foi0) A3 o sl £ AL g

A% Ast, Feol WA % A, 1A 240F 5 FH2

WL B2 4 5, £ ATl siee] oo 4

I olals A4 afAoR s} WS § 5

07} whge] ABE: olejat ol awae gAstd e %
)

#at tto] HE}(M
2ol HA5te] 19989 Huang 502 sl2-H 9 T
AogHe AE A E(AE activity)7} AFEAdT1He =
7| 5o A oS- 28-stn, Mol WAEy] vtz A & W
A GACNN Harxof red-S B3 1, 20039 Singh
52 QMo YU AT E?ﬂ‘ Ky °47Ml?§ﬁ°ﬂ

(=3

s
ok

171

c2 A8 e AFARRTE ol §F AsREE Bt
of Qlgtaiol W A2 ZIAE 43k 1 o] ot
AE ABER7L 2 [8lo)49] Aspart o) 3
shexi2 slotalol, 1 A SRIGO RN AR A5 R4
of g s Haseh HREe ANSIA Pt
2, AE s 3 U
2.1 NENE U ABH
 Ael4] AHga AFES POSCON Ak 71

6mm®) 7] ATLZE 7ol SM4SCE KS B 0801 24415
AFAHH; VY 55 AFH 4L Agsiglod, AdA
o] g3rA AET} 71AH JAE 77} Tables 1, 28 2tk

2 SYTETY 271E 1.0,
25,50, 7.5 2 10.0mm=z Fojdt A3 Ho| Autograph
25-TG(Shimadzu, Japan) THsAZA| 8715 AMSSH Smm/min
o w2 A4 AL ek

o1 AFAIE Fof WSl AE YA E(AE raw signals)=
Spartan 2000(PAC, USA)¢] DAQ ZET DISP(PAC,
USA)9| TRA HES o|gsfe] TUARIH| thato] 7
%%} *ZjP,E 10MSPS MZ8 71402 FA|9 gE3}
© 1220A(H < ZE 100~ 300kHz, A|Q] 40dB)
jlz;ni-w RIS(E71%3H4 150kHz) £ AK2 A
9 ool 2424 A AR, e WA
Va2 ZEala R glo] 591 ak5¢ke] Spartan
200000142} A2 dlo]& e} T XVJFJEE o] Hlo|E
ASE S wrEo) A stelet

e 20 e el AR el i
AR A obAH o 72 e H o} H(calibration) &

™~
1o
o

Table 1 Chemical composition of SM45C(wt.%)

C Si Mn P S

0.439 0.2 0.69 0.018 0.007

Table 2 Mechanical properties of smasc”

Yield strength | Tensile strength Elongation
(MPa) (MPa) (%)
343 569 20
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Fig. 1 Results of AE signals detected on tensile test at Smm/min”
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