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A Study on the Wavelet Transform of Acoustic Emission Signals Generated from
Fusion-Welded Butt Joints in Steel during Tensile Test and its Applications

Zhang-Kyu Rhee*

j[ Abstract }

This study was carried out fusion-welded butt joints in SWS 490A high strength steel subjected to tensile test that
load-deflection curve. The windowed or short-time Fourier transform(WFT or STFT) makes possible for the analysis of
non-stationary or transient signals into a joint time-frequency domain and the wavelet transform(WT) is used to decompose
the acoustic emission{AE) signal into various discrete series of sequences over different frequency bands. In this paper,
for acoustic emission signal analysis to use a continuous wavelet transform, in which the Gabor wavelet base on a Gaussian
window function is applied to the time-frequency domain. A wavelet transform is demonstrated and the plots are very
powerful in the recognition of the acoustic emission features, As a result, the technique of acoustic emission is ideally

suited to study variables which control time and stress dependent fracture or damage process in metallic materials.
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(b) notched type

Fig. 2 Geometry of test specimen(unit:mm)

Table 1 Chemical composition and mechanical properties
of SWS 490A(wt.%)

C Si Mn S P
0.086 0.065 1.29 0.018 0.004
Yield strength | Tensile strength Elongation
(MPa) (MPa) (%)
380 493 23
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Fig. 3 The results of load-deflection curve
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Fig. 4 The results of wavelet transform to load-deflection curve
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Table 3 The results of analysis given as Fig. 4

(a) [ Center frequency(kHz) Waveform p-p(mV)
a 180 continuous type small
b 100~300 ” small
c 130, 180, 230 burst type large
d | 130~ 180, 230~280 4 small
e 130~180 " medium
f | 110~180, 230~250 ” small
g 100~180, 250 ” medium
h 180 ” small
i | 110~180, 250~280 continuous type large
(b) { Center frequency(kHz) Waveform p-p(mV)
a 180 continuous type small
b| 100~200,300 | de;‘::;;t";;zf; o | medim
c 130~180 burst type large
d 180 (inccrzztsii[rlll;ojn;}l,ipride) small
e 130~180 burst type large
f 130~ 180, 250 continuous type medium
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