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Abstract Fourier transform has been one of the most commonly used tools in study of frequency characteristics of
signal. However, based on the Fourier transform, it is hard to tell whether a signal’s frequency contents evolve in time
or not. Recently. to overcome Fourier transform fault. not to represent non-stationary signal. time-frequency analysis
methods are developed and those can represent informations of signal’s time and frequency at the same time. In this
study, we analysed ultrasonic signal for degraded SUS 316 with time-frequency analysis method. In particular, the
methods such as short time Fourier(STFT) and Wigner-Ville distribution(WVD) were used to extract frequency
contents and characteristics from ultrasonic signals.

Keywords: ultrasonic wave, joint time-frequency analysis method, short time Fourier transform(STFT), Wigner-Ville
distribution(WVD)
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Table 1 Chemical composition(wt%) of

materials

Material C Mn | Si Cr | Ni | Mo

SUS 316 |0.06] 1.8 |1.00)18.4]12.1] 2.2

Table 2 Chemical composition{wt%) of

materials
Specimen trel;lter?ltént cgr?gliitrilgn
S1 Ohr
S2 lhrl((;?c?lgi/ng) Air quenching
S T pr—
S5 5hri(()ggﬁ{ng) Air quenching
56 24h1}s0(%00?d/ing) Alr quenching
Ultrasonic Flaw
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Fig. 1 Block diagram of experiment setup
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(a) 0 hour

(b) 1 hour

(c) 5 hours

Fig. 3 Micrographs of degraded specimens
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2D Time-Frequency Analysis
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Fig. 5 Degradation evaluation of ultrasonic
signals by WVD
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Fig. 6 Center frequency of degraded specimens
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Fig. 7 Full frequency components of back echo by degradation time with WVD
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