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Acoustic Emission Studies on the Structural Integrity Test of
Welded High Strength Steel using Pattern Recognition:

Focused on Tensile Test
Gil-Dong Kim" - Zhang-Kyu Rhee™
"Department of Quality Management, Chungcheong College
“Department of Mechanical Engineering, University of Incheon

Abstract

The ohjective of this study is to evaluate the mechanical behaviors and structural integrity of the weldment
of high strength steel by using an acoustic emission (AE) techniques. Monotonic simple tension and AFE tests
were conducted against the 3 kinds of welded specimen. In order to analysis the effectiveness of weldability,
joinability and structural integrity, we used K-means clustering method as a unsupervised learning pattern
recognition algorithm for obtained multi-variate AE main data sets, such as AE counts, energy, amplitude, hits,
risetime, duration, counts to peak and rms signals. Through the experimental results, the effectiveness of the
proposed method is discussed.

Keywords : Acoustic Emission, Tensile Testing, Structural Integrity, Pattern Recognition, K-means Clustering,
Unsupervised Learming
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<Fig. 1> Definition of AE parameters
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<Table 1> Chemical composition of SWS 490A(wt.%) 4, A¥Hdn 92 nF

C
0.086

Si
0.065

Mn
1.29

S
0.018

P
0.004

<Table 2> Mechanical properties of SWS 490A

Yield strength |Tensile strength| Elongation
(MPa) (MPa) (%)
330 493 23
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